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Plenary Guest Speaker    

Title : Surgery of pelvic tumors
Presenter : PIETRO RUGGIERI
Affiliation: Department of Orthopedics and Orthopedic Oncology, University of Padova, Italy

Surgical management of tumors in the pelvis is a challenging field of musculoskeletal oncology because of the region's complex local 
anatomy and biomechanics. Recent developments in anesthesia and intensive care have allowed us to perform extended surgeries focused 
on the en bloc resection of sacropelvic tumors. Various techniques for the resection and for the reconstruction have been published in the 
last decade, starting from arthrodesis and saddle prostheses, to the newer concept of stemmed acetabular cups, navigation and custom 
prostheses. Three-dimensional (3D) printing is an emerging technology used in numerous medical field in the last decades. Reconstruction 
of large bone defects after tumor resections or complex revision surgeries is challenging especially in specific sites such as the pelvis, where 
modular prostheses are not available and massive allografts could be the only alternative options. However, experience at most medical 

centers is limited due to the low numbers of cases.

We performed an overview of tumor resection techniques and methods for the biomechanical and soft-tissue reconstruction of bone 
tumors involving the pelvis, based on the large experience of a referral University Institution. The formation of international expert 
groups, multicentric studies and diffusion of knowledge are strongly encouraged to produce a high level of evidence in this special field of 
musculoskeletal oncology.

Plenary Guest Speaker      

Title : Progresses in musculoskeletal oncology in the last decades and future perspectives
Presenter : PIETRO RUGGIERI
Affiliation: Department of Orthopedics and Orthopedic Oncology, University of Padova, Italy

Combined with the advent of chemotherapy use and imaging advances, limb salvage surgery in patients with musculoskeletal tumors has 
expanded greatly. Advances in reconstructive orthopedic techniques now allow for limb salvage and prosthetic reconstruction procedures 
to be performed on patients who would otherwise be required to undergo debilitating limb amputations for malignant bone tumors. 
Reconstructive options in adults and children after bone tumor resection are as varied as they are challenging. Advances in biologic and 
prosthetic design have led to many choices, all of which must be considered in the context of prognosis, treatment limitations, and patient/
family expectations.

Our review details the history and progresses throughout orthopedic oncology in the treatment of musculoskeletal tumors.
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Plenary Guest Speaker    

Title : A New technique for distal femur osteotomy
Presenter : Philipp Lobenhoffer
Affiliation: GO:H GELENKCHIRURGIE ORTHOPÄDIE HANNOVER / GERMANY

Osteotomy around the knee is an established treatment for constitutional deformity and unilateral osteoarthritis of the knee. In the 
last decades osteotomy was mainly performed on the proximal tibia (HTO). However research and our own statistics has proven that 
20% of all deformities involve the femur side. Tibial corrections will result in  gross abnormities in joint line orientation in these patients, 
compromising the result. Osteotomy of the distal femur is technically challenging due to the anatomy and biomechanics of the distal femur. 
The bone surfaces are relatively small and the lever arm is enormous, including significant torsional load on the osteotomy. The standard 
AO technique involved a monoplanar osteotomy parallel to the joint line and fixation with a blade plate. This technique made exact 
corrections very difficult and resulted in a large exposure. Open wedge osteotomies were advocated for the distal femur, however bone 
grafting of the defect and a large bulky plate fixation was necessary to ensure stability and healing. In our hands, this procedure had a 
revision rate of 27% and all patients claimed pain over the implant.  The Joint Preservation Expert Group of AO has developed an improved 
technique for varus and valgus correction of the distal femur. Key points are a closed wedge biplanar osteotomy technique which allows 
for a high contact area and high initial stability and allows exact planning of the correction. Fixation is achieved by a special anatomically 
adapted plate fixator which places all screws in the optimum area of fixation. This plate fixator is optimized for MIPO technique and can be 
inserted submuscular without dissection. One stab incision is sufficient to place all shaft screws. This technique can be used on the medial 
side to correct valgus deformities of the distal femur as well as on the lateral side to correct varus deformities of the femur. In this case a 
plate for the opposite side is used and prebended 7°. This procedure is performed without tourniquet by a  limited medial or lateral incision 
without muscle dissection in our institution. The patient is allowed to mobilize the day after surgery with partial weight-bearing and 
unlimited range-of-motion. 4 weeks after surgery x-rays are obtained. In normal healing conditions, the patient will be allowed full weight 
bearing latest 6 weeks after the operation. 
 
Results: we analysed a series of 107 femur osteotomies performed in this improved technique in 2014 and 2015.  4 cases required a 
revision surgery for delayed healing (autologeous bone graft, additional plate fixation of hinge), after this intervention healing was 
uneventful. In one case (female 120 Kg body weight) we encountered a plate failure requiring re-osteosynthesis with a LISS plate and a 
bone graft. Healing was achieved within 6 weeks. All other patients showed healing of the osteotomy after 4 to 6 weeks. All patients 
achieved a free range-of-motion. 

Plenary Guest Speaker      

Title : Double osteotomy around the knee
Presenter : Philipp Lobenhoffer
Affiliation: GO:H GELENKCHIRURGIE ORTHOPÄDIE HANNOVER / GERMANY

Frontal plane deformity may involve distal femur and proximal tibia. This is true especially in gross varus and valgus deformities. In many 
cases, correction is performed on the tibia side. However this policy raises the medial joint line and results in an abnormal joint line 
orientation with a laterally descending slope. Patients may tolerate this situation but recent research has proven that the functional results 
are limited and the failure rate of these osteotomies is higher. A double osteotomy of distal femur and proximal tibia allows for correction 
of Miculicz line and at the same time keeps the joint line in the physiologic orientation. The Joint Preservation Expert Group of AO has 
developed safe and soft-tissue friendly techniques for femur and tibia osteotomy allowing to combine these surgeries with little surgical 
load and risk for the patient. Digital planning on a high-quality long-leg X-ray is mandatory. The femur is corrected to normal (mLDFA 
87°) and all overcorrection, if necessary, is performed on the tibial side. The patient is prepared and draped with the leg free up to the 
hip joint. No tourniquet is used. A closed wege femur osteotomy is performed and the correction is fixed with a specific plate fixator as 
pre-planned. An intraoperative alignment test is performed under fluoroscopy with an alignment rod and an axial  pre-load applied to 
the foot of the patient. The residual deformity should equal the planning. Now the tibia osteotomy is performed. In varus deformitiy, a 
biplanar medial open wedge osteotomy is performed as planned. Again the correction is now checked with the alignment rod. Fine-tuning 
may be performed by opening or closing the osteotomy gap. In valgus deformity a biplanar closing wedge osteotomy is performed. The 
osteotomy is closed and the plate fixator is fixed preliminary. An alignment test is performed. In cases with undercorrection, more bone 
will be resected in the osteotomy gap. In cases with overcorrection, the osteotomy gap may remain open to a certain extent, since the 
plate fixator will allow for stability and healing. After this step, the fixation is completed with locking screws. Both osteotomies can be 
performed in MIPO technique without extensive  soft tissue dissection.  The patient is mobilized the day after surgery with partial weight 
bearing and free range-of-motion. X-ray control is achieved after 4 weeks. With normal bone healing the patient may start to increase load 
and may walk without crutches latest 6 weeks after surgery. Plate removal is not performed on a routine base.

Results: we performed 54 double osteotomies in 2014 and 2015. 80% of the corrections were varus to valgus. There were no infections, 
all patients gained a free range-of-motion. The osteotomies allowed full weight-bearing after 6 weeks in 51 cases. In 3 cases delayed 
healing of the femur osteotomy was observed. A revision with bone grafting and plating of the hinge area was performed and the 
osteotomies then healed uneventfully.
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 Invited Speaker  

Title : Experience with onlay cortical grafting and impaction grafting in complex hip revision

Presenter : David Siew-Kit Choon

Affiliation: University Malaya Specialist Centre, Kuala Lumpur Malaysia

Revision hip replacement in South East Asia is more complex due to a variety of factors such as relative lack of resources, poverty and high 

cost of implants. This has increased the burden of revision on tertiary referral centres such as ours. 

We detail our experiences in a variety of techniques that have been employed in the last decade at our centre. These include 

• the use of polished tapered stems, allograft and impaction grafting to enable a cost effective standard implant to be employed,

• use of long stems with and without long side plates for longer defects or periprosthetic fractures

• lower cost but more effective wiring techniques. 

Our strategies have evolved over the years and we have in general come to the following conclusions:

• Polished tapered stems are very stable in most situations, even where extensive stripping of the proximal tissues of the femur has 

occurred

• Positive bone remodeling occurs in most cases, with good allograft incorporation

• Not all cases require impaction grafting  : A standard polished tapered stem will encourage bone remodeling with minimal  subsidence

• The combination of a long plate and stem provides instant stability and allows mobilisation of the patient within days of surgery even 

in extreme cases of periprosthetic fractures. This technique is described in detail. 

 Invited Speaker  

Title : The Shoulder of the Athlete. Differences with the Pitchers Shoulder. The European Experience.

Presenter : Emilio Lopez-Vidriero 

Affiliation: ISMEC. INTERNATIONAL SPORTS MEDICINE CLINIC. SEVILLA, SPAIN

Most of the international literature about the thrower ś shoulder is based on the North American experience and research on pitchers. 

In Europe, in our case Spain, baseball is not a common sport and we have noticed that this research is not extrapolable to our athletes. 

We will discuss our experience and research on throwers like tennis players and non throwers like swimmers along with other sports like 

windsurfing. 

All of these will be based on our experience treating and analysing Olympic champions, world champions and professional athletes. 

We will show what are the aspects that we think are more interesting and whether they are possible adaptations or pathologies. These 

will be based on GIRD, Total range of motion deficit, dyskinesis, long head of biceps pathology and the suprascapular nerve dynamic 

entrapment. These aspects will be discussed in terms of definition, diagnosis, prevalence, associated risk/protective factors, treatment and 

prevention algorithms. 
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 Invited Speaker  

Title : "Early" stage knee osteoarthritis - How it is proceeded ?

Presenter : Muneaki Ishijima

Affiliation: Department of Medicine for Orthopaedics and Motor Organ, Juntendo University Graduate School of Medicine, Tokyo, Japan

Clinical research for knee osteoarthritis (OA) has dramatically developed. Epidemiological, serum and urine biomarker, imaging biomarker 

and pain research using a patient-oriented outcomes strategy have contributed to this development. Investigators in this field are currently 

interested in “very early” stage knee OA. Similar to osteoporosis, OA may be a condition by which a prolonged period of musculoskeletal 

tissue abnormalities at a molecular, but clinically silent, level can precede anatomic organ system disease and illness by years or even 

decades.

In early stage knee OA, OA changes begin at the molecular level of the articular cartilage, such as a loss of proteoglycan, an increased 

water content, and the disorganization of the collagen network, likely before any morphologic changes occur in the articular cartilage.

The morphologic changes, such as cartilage lesions, bone attritions, cysts, bone marrow lesion, osteophytes, meniscal pathology, synovitis 

and ligament changes, can be visualized and semi-quantified by MRI. The T2 mapping sequence on MRI is a technique that can sensitively 

detect early biochemical changes in the water content and any disorganization of the collagen network in the articular cartilage.

According to these imaging studies in knee OA, especially “very early” stage knee OA, it has been revealed that subchondral changes, in 

addition to the articular cartilage, are initiated much earlier than previously thought, shedding light on both the future OA research field 

and the development of novel treatment strategies. Furthermore, recent studies have revealed that meniscal malposition may play a critical 

role in the progression of knee OA.

In this lecture, I would like to talk about the recent development of the developmental process of “early” stage knee OA.

 Invited Speaker  

Title : Fracture dislocations of the elbow –  What are the patterns and how do they translate into a treatment strategy?

Presenter : NIKOLAUS RENNER

Affiliation: KANTONSSPITAL AARAU / SWITZERLAND

The elbow is the second most commonly dislocated joint of the upper limb. Concomitant fractures of the proximal radius and ulna and 

even of the distal humerus are quite common.

Fracture classifications are commonly based on the fracture morphology visible on X-rays or CT scans. The compendium of the fractures 

and dislocations classification updated 2018 jointly by the AO Foundation and the OTA still adheres to this basic principle. In addition, Ulna 

and Radius are now even considered separately. However, bony structures only represent one component of the joint stability, particularly 

in the elbow. Recognizing various X-ray patterns of injuries helps to better understand the functional impact of distinct lesions and to make 

decisions regarding the treatment of the injury in its entirety.

Any classifications should give indications regarding the severity of the injury and provide guidance regarding treatment. Accordingly the 

following patterns of elbow dislocations can be differentiated:

- Ligaments w/o fracture (pure dislocation)

- Ligaments + Radial Head (RH)

- Ligaments + RH + Coronoid process (CP)

- Ligaments + RH + CP + Olecranon

- Ligaments + Trochlea- / Capitulum humeri

These patterns will be described in detail and recommendations regarding the treatment of the components of the injury will be given and 

illustrated with cases.
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 Invited Speaker  

Title : Failure of femoral neck fracture fixation
Presenter : KODI KOJIMA
Affiliation: UNIVERSITY OF SAO PAULO / BRAZIL

A 66-year-old female Caucasian patient, had a right femoral neck fracture after a simple fall. She has hypertension controlled with 
medication, is non-smoker, has an active life, without sports activities. No medication for osteoporosis. The x-rays showed a valgus 
displaced right femoral neck fracture with a slight posterior displacement in the lateral view. Two days after the fracture was fixed with in 
situ 3 cannulated screws. One month after the operation everything was OK but at the 3-month follow-up there was a neck collapse with 
screw protrusion to the joint.
After a thoughtful analysis of the case, we had learned some lessons. First: the femoral neck collapse has to be considered a failure in the 
treatment, regardless there is healing of the fracture, because the greater the shortening the higher is the pain and the impairment of the 
mobility (1). Shortening > 10mm is also related to worse functional result measure by the Harris Hip Score, SF-36 and time-up-and-go test (2).
Another lesson learned is that patients between 55 and 65 y are considered young to receive a replacement, but some of them are more 
prone to higher incidence of fixation failure (3). Patients between 55 and 70 y submitted to femoral neck fixation have an incidence of 
major reoperation of 27%, in contrast to 4% with replacement (4). The risk factors of failure are: higher BMI, osteoporosis, comorbidities 
and poor reduction (5).
We also learned more about how to do a better fixation. First: the reduction has to be perfect, no imperfection should be accepted. We 
may also have to consider the use of the DHS instead the cannulated screws (6).

1. Crosby JM, Parker MJ. Femoral neck collapse after internal fixation of an intracapsular hip fracture: does it indicate a poor result? Injury. 
2016;47:2760.

2. Slobogean G, Stockton DJ, Zeng BF, et al. Femoral neck shortening in adult patients under the age of 55 years is associated with worse 
functional outcomes: analysis of the prospective multi-center study of hip fracture outcome in China (SHOC). Injuty. 2017;48:1837.

3. Griffin J, Anthony TL, Murphy DK, et al. What is the impact of age on reoperation rates for femoral neck fractures treated with internal 
fixation and hemiarthroplasty? A comparison of hip fracture outcomes in the very elderly population. J Orthop. 2016;13:33.

4. Bartels S, Gjertsen JE, Frihagen F, et al. High failure rate internal fixation and beneficial outcome after arthroplasty in treatment of 
displaced femoral neck fractures in patients between 55 and 70 years. Acta Orthop. 2017;88.

5. Karanicolas K, Bhandari M Walter SD, et al. Interobserver reliability of classification system to rate the quality of femoral neck fracture 
reduction. J Orthop Trauma. 2009;23.

6. Zhang LL, Zhang Y, Ma X, Liu Y. Multiple cannulated screw vs. dynamic hip screws for femoral neck fracture. A meta-analysis. 
Orthopaed. 2017;46:954.

 Invited Speaker  

Title : Research Advances in Articular Cartilage Transplant
Presenter : JAMES STANNARD
Affiliation: UNIVERSITY OF MISSOURI, USA

Introduction: Full thickness articular cartilage lesions in young and active patients are a cause of significant morbidity and disability.  While 
there are many strategies for treating small lesions, large lesions (> 2.5 cm2) have been most responsive to fresh osteoarticular allograft 
transplants.  Traditional failure rates vary from 20 – 25% for single grafts to 30 – 60% for bipolar grafts.  Several recent advances in both 
technique and science have led to the possibility of improved results when using large grafts.
Breakthroughs have occurred in the storage of grafts that have led to remarkable improvements in chondrocyte viability at the time of 
transplant.  We developed the Missouri Osteochondral Preservation System (MOPS) to store grafts for increased time (56 days versus 28 
days) after harvest.   The use of bone marrow aspirate concentrate (BMAC) from the recipient has remarkably improved boney healing 
and integration.  The preservation of the meniscotibial ligament has improved meniscus transplant results.  Finally, changes in surgical 
technique have improved outcomes.
Materials and Methods: We initially performed basic science studies to establish the value of the new storage method, the use of BMAC, 
the value of the meniscotibial ligament, and the ideal surgical technique and graft cutting technique.  Following those, we used animal 
studies with a canine model to validate the data.  Finally, we began incorporating the changes into our human patients and obtaining data 
prospectively.
Results: Chondrocyte viability with conventional storage methods yielded a mean chondrocyte viability of 62% when 26 grafts were 
evaluated.  Chondrocyte viability on 50 grafts stored using MOPS yielded a mean chondrocyte viability of 98%.  Chondrocyte viability 
above 70% correlated with clinical success.  Human study of bone incorporation comparing grafts soaked in BMAC with those that were 
not showed significantly improved incorporation at 6 weeks, 3 and 6 months.  Ideal graft size should be 6 – 7 mm thick to allow adequate 
strength while allowing biologic incorporation.  Clinical outcomes on 169 patients with fresh osteoarticular allograft knee transplants using 
MOPS storage demonstrate an 11.8% failure rate, far better than historical outcomes.  Grafts involving both tibial plateau’s, the lateral 
compartment, and older patients have a higher risk of failure.  Significant improvements occur in both pain and validated outcome scores 
through two years after surgery.
Conclusion:  Fresh osteoarticular allograft transplants using grafts stored using the MOPS system yield remarkable improvements in success 
and clinical outcomes.  Major advances in technique plus the use of bone marrow aspirate concentrate have also played a major role.
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 Invited Speaker  

Title : Tumour Reconstruction in Children 

Presenter : Leo Donnan   

Affiliation: 

Musculoskeletal Tumour Types

The majority of malignant skeletal tumours in children are Ewings sarcoma (40%) and osteosarcoma (50%) with the remaining 10% being 

a mixed group including chondrosarcoma and adamantinoma

The survival from Ewings and osteosarcoma has significantly improved in the last 20 years to approximately 70% at five years with current 

treatment regimes

Considerations in surgical treatment

1. Preserve Life

2. Preserve function

3. Patients are compromised

No consideration should be given for a limb salvage procedure unless clear surgical margins can be obtained, and the reconstruction offers 

better function and psychological outcome compared with that of an amputation.

In preserving function in a child, the surgeon needs to account for

Size - availability and matching of components

Growth - what will be lost at surgery and with future growth

Longevity - how well will the solution last

Revision - if the solution will mechanically fail how long will it last and how will it be salvaged

Patients are compromised due to neoadjuvant chemotherapy (poor immunity, poor nutrition and reduced musculoskeletal health) means 

high risk for infection, wound breakdown, delayed and non-union and inadequate rehabilitation.

Tumour Resection

Strict adherence to oncologic al principles is required in resecting any sarcoma and requires as specialised surgical team who use 

approaches that are usually often non-extensile.

Reconstructive Options

Rotationplasty

Biological Reconstruction

Non-biological Reconstruction

Combined Reconstruction

Rotationplasty

Indications - as an alternative to mega-prosthetic reconstruction where no biological alternative is possible. For tumours around the knee 

that have juxta or intra-articular extension where the alternative is a diaphyseal femoral amputation 

Usual type of mega-prosthesis is not practicable ie mismatch or too extensive to provide long term function.

Families and children will take some time to become comfortable with the concept but online examples of highly functioning adolescents 

are readily available. Oncologically the procedure is as safe as amputation but with the significant advantage of greater function than that 

of an above knee amputation

Requirements - sciatic nerve must be salvageable and the vascular supply to the limb must be intact or able to be reconstructed

Biological Reconstruction

Intercallary Reconstruction

Allograft - usually as composite graft with intramedullary nail - high complication rates

Autograft - either non vascularised or vascularised graft most commonly used is free fibular graft or Masquelet technique
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Osteoarticular Reconstruction

Allograft - uncommonly used as if irradiated deterioration of joint rapid

Autograft- donor sites are limited but free fibular with retention of articular portion of the head can be used in hip, forearm and shoulder

Combined Allograft/Autograft

Various combinations of live and donor bone constructs can be used to obtain the benefits of both techniques obtaining early structural 

integrity with later biological union and revascularisation - Capanna technique

Distraction Osteosynethesis

Chondrodiatsis - deliberately cause a disruption of the epiphysis to both gain length in the limb for reconstruction and to increase margin 

from the lesion

Osteosynthesis - restoration of bone length and or continuity by distraction osteogenesis, very long treatment times

Non-biological Reconstruction

Endo-prosthetic

Megaprosthesis - range of tumour prosthesis available for all applications main difficulties relate to size, growth and reattachment of soft 

tissues especially around shoulder and knee

Expandable - majority of expandable prosthesis are now driven by either a radiofrequency device of magnetic field. Device itself may 

lengthen or be linked to and intramedullary device that is used for callotasis. Limited use in tibial segment due to poor soft tissue 

coverage

Printed

Scaffold - anatomically matched printed scaffold that can act as a partial or complete replacement of bone usually supported by 

intramedullary device or plating system that can incorporate bone graft either morcellised or vascularised

Articular - anatomically matched to incorporate a highly polished joint surface either complete or partial

Combined Reconstruction

All the above combinations may be employed to produce a stable reconstruction ie both biological and non-biological depending on the 

circumstances

Soft Tissue Management

A successful reconstructive event depends on

1. Patient preparation - psyche, nutrition, infection control, coagulation profile and immune status.

2. Successful tumour resection - clear margins and no contamination

3. Skeletal reconstruction

4. Soft tissue coverage

It is essential that the orthopaedic and plastic surgical teams work carefully together not only for the skeletal defect but in managing the 

soft tissue envelope

Oncology surgery is by its nature extensive. Incisions are planned around access and maximising vascularity to soft tissue flaps that are 

raised. These flaps should always be kept as thick as possible maintaining muscle attachments where feasible.

The envelope should never be closed under tension and non-strangulating water tight skin closure should be employed using deep 

interrupted sutures and subcuticular skin closures with fibrin glue and mesh

Any “water shed” areas and potential poor soft tissue coverage over implants should be addressed with either local or free flaps. A 

common local flap is the medial head of the gastrocnemius over the pretibial area and medal distal femur

Low pressure vacuum drains should be used and retained until drainage has ceased

The importance of an uncomplicated wound that heals early cannot be overemphasized in minimising long term complications and 

allowing vital adjunct chemotherapy to be reinstated.

Invited Speakers
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 Invited Speaker  

Title : Arthroscopic repair & reconstruction of the lateral ligaments of the ankle

Presenter : Masato Takao

Affiliation: Clinical and Research Institute for Foot & Ankle Surgery (CARIFAS), Kisarazu, Japan

Recently several kind of arthroscopic surgeries have been reported for the treatment of lateral instability of the ankle. 

In performing arthroscopic Broström-Gould repair, medial midline (MML) portals are used as looking portal and an accessory anterolateral 

portal (AAL) is used as a working portal. The 2.7mm 30 degree angled arthroscope is inserted via an MML portal. The ATFL is reattached 

to the fibula with an anchor suture technique using modified lasso-loop technique. If necessary a Gould argumentation is added. The 

inferior extensor retinaculum is bluntly dissected using blunt stick under direct visualization via an AAL portal and mobilized and attached 

to the fibula with an anchor suture technique under arthroscopic view. 

In performing arthroscopic reconstruction of the ATFL and the CFL using autologous gracilis tendon, 3 portals, MML, AAL and Subtalar (ST) 

portal are used. An autologous gracilis tendon is harvested on ipsilateral knee, and processes it to be a Y-shaped graft. For the approach 

to fibular attachment, the looking portal is MML and the working portal is ST. For the approach to talar attachment, the looking portal 

is MML and the working portal is AAL. For the approach to calcaneal attachment, the looking portal is AAL and the working portal is 

ST. After making the bone tunnels in diameter of 6mm and depth of 20mm at each attachment, the graft is introduced by inside-out 

technique and fixed with interference screw in diameter of 6.0 mm.

These techniques which mentioned above are simple technique via 2 to 3 small portals with less morbidity to the patients with a safe and 

effective procedure to allow faster recovery to the sports activity.

 Invited Speaker  

Title : Chondral and osteochondral lesions in the ankle joint

Presenter : Martinus Richter

Affiliation: RUMMELSBERG AND NUREMBERG, RÜCKERSDORF, GERMANY

Background

The optimal treatment for chondral defects at foot and ankle is still debatable.  The current options are distraction, debridement, abrasion, 

microfracture, antegrade or retrograde drilling, mosaicplasty or osteochondral autograft transfer system (OATS), autologous chondrocyte 

implantation (ACI), matrix-induced autologous chondrocyte implantation (MACI), autologous matrix-induced chondrogenesis (AMIC), 

allologous stem cell transplantation, allograft bone/cartilage transplantation, or matrix-associated stem cell transplantation (MAST).  

Matrix-Associated Stem Cell Transplantation (MAST) is a modification of Autologous Matrix Induced Chondrogenesis (AMIC) with a 

potentially higher concentration of stem cells in the implanted matrix.  In the first study, 25 patients were included of which and 22 

had chondral lesions at the ankle.  One of the interpretation was that a cohort of 22 patients is not sufficient to prove effectiveness of 

a new method and therefore another study with much higher case number and a two-year-follow-up was performed.  This  study was 

limited to chondral lesions at the ankle.  The conclusions were that MAST is safe and effective, and short-term follow-up of two years is 

favourable[.  Hence, longer follow-up was considered to be important[.  Furthermore, the high percentage of additional procedure and 

their influence on the outcome should be more considered.     Therefore, part of the study cohort was followed until 5-year-follow-up.  The 

aim of this study was to assess the 5-year-follow-up of MAST as part of a complex surgical approach in chondral lesions at the ankle with 

consideration of additional procedures.

Methods

In a prospective consecutive non-controlled clinical follow-up study, all patients with chondral defect that were treated with MAST from 

April1 2009 to May 31, 2012 were analyzed.  Size and location of the chondral defects and the Visual-Analogue-Scale Foot and Ankle (VAS 

FA) before treatment and at follow-up were analysed.  Stem cell-rich blood was harvested during the procedure from the ipsilateral pelvic 

bone marrow with a Jamshidi needle (10 x 3mm, Cardinal, Dublin, OH, USA) and a special syringe (Arthrex-ACP, Arthrex, Naples, FL, USA) 

through a stab incision.  The syringe was centrifuged (10 minutes, 1,500 rotations per minute).  The supernatant was used to impregnate 

a collagen I/III matrix (Chondro-Gide, Geistlich, Wollhusen, Switzerland) that was cut to the size of the cartilage defect roughly before and 

definitely after. The matrix with stem cells was fixed into the chondral defect with fibrin glue (Tissucoll, Deerfield, IL, USA).

Results

One hundred and twenty patients with 124 chondral lesions were included in the study.  Age at the time of surgery was 35 years on 

average (range, 12-65 years), 74 (62%) were male.  VAS FA before surgery was 45.2 on average (range, 16.4-73.5).  Lesions were located 
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at medial talar shoulder, n=55; lateral talar shoulder, n=58 (medial and lateral, n=4); tibia, n=11.  Lesion size was 1.7cm2 on average (range, 

.8 - 6cm2). One hundred patients (83%) completed 5-year-follow-up after. VAS FA improved to 84.4 (range,54.1-100; t-test, p<.01).

Discussion / Conclusions

Our 5-year-follow-up results after MAST at the ankle as part of a complex surgical approach are favourable and no adverse effects have 

been registered.  We compared our findings with our own two-year-follow-up results.  The foot and ankle specific validated follow-up 

scores remained stable after two years until five years[.  Again, we observed a high percentage of lesions limited to the cartilag.  Again, 

we could not detect follow-up score differences between different location, size or MRI-stage of the chondral lesions, as reported before.  

Again, there was only a trend and no significance to higher follow-up scores towards smaller lesions, located at tibia and lower MRI-

stages.  Again, the follow-up scores after MRI-stage V (subchondral cyst) were not the lowest as shown in other studies.  MAST worked 

also for larger lesions and "higher" MRI-stages for two and for five years. However, we found differences after five years in comparison 

with the two-year-follow-up results!  When comparing the MRI-stages, we did not observe non visible chondral lesions after two years but 

in almost half of the previous lesion locations after five years.  This means that approximately half of the "repaired" lesions were still visible 

as lesions after two years but not any more after five years.  This implies that something happened with the "repaired" lesions between 

two and five years postoperatively which changed the visibility in the MRI.  However, based on the questionable visibility of lesions limited 

to the cartilage in the MRI (see below under limitations), this finding should not be overestimated.

In conclusion, MAST as part of a complex surgical approach led to improved and high validated outcome scores in the mid-term-follow-up.  

No method related complications were registered.  Even though a control group is missing, we conclude that MAST as part of a complex 

surgical approach is an effective method for the treatment of chondral lesions of the ankle for at least five years.  However, the effect of 

MAST alone and/or other surgical procedures on the outcome remains unclear.
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 Invited Speaker  

Title : Insertional Achilles Tendinopathy: Where Do We Stand Now?
Presenter : Hua Yinghui 
Affiliation: Department of Sports Medicine, Huashan Hospital, Shanghai, China

Achilles tendinopathy is a complex condition and the exactly epidemiology is not clear yet. It could be divided to 2 subtypes, Insertional 
Achilles Tendinopathy(IAT) and Non-insertional Achilles Tendinopathy (NAT). 

The patients with IAT have pain and tenderness at the insertion of Achilles Tendon. Routine radiologic examinations include X-ray, MRI 
and ultrasound. New techniques of MRI and ultrasound, including sonoelastography and three-dimensional ultrashort echo time(UTE) 
imaging of MRI, might help doctors to know more of IAT. The former could provide quantitative information about mechanical properties 
of achilles tendon, while the latter could detect biochemical changes of early stage Achilles tendinopathy. Furthermore, other techniques, 
as second-harmonic generation, might provide more informations of IAT. 

There are a lot of treatments for IAT. The conservative treatments include stretching, taping, eccentric training, shock wave, sclerosing 
agents injection, et al. PRP injection is thought to provide several benefits to the tendon. While the available data do not support the 
application of PRP in the patients with achilles tendinopathy who have failed first-line comprehensive nonoperative therapy. Other 
potential treatments, as stem cell, might be the hope of IAT.

For those conservative treatments do not work, operation, such as radiofrequency coblation, tenotomy, debridement, gastrocnemius 
Recession, refixation or reconstruction of achilles tendon are always needed. Combined lesions, including Haglund's deformity, should be 
treated at the same time.

 Invited Speaker  

Title : Management of neglected ankle fractures
Presenter : EMILIANO B. TABLANTE
Affiliation: ST. LUKE’S MEDICAL CENTER, PHILIPPINES

Ankle fractures are among the most common injuries and are usually caused by trauma with incidence of around 174 in 100,000 adults per 
year.1 These injuries are usually treated surgically or nonsurgically followed by a period of immobilization. However in developing countries 
with less established trauma systems, these injuries represent a higher burden due to cost and disability.2  In developing countries, fractures 
often remain untreated due to poor availability of treatment facilities.3 Currently, there are limited studies on neglected ankle fractures 
in developing countries. In tertiary government hospitals in the Philippines, patients usually belong to the lower socioeconomic class. 
Those who suffer from fractures are usually seen months to years after the injury, possibly due to poor health-seeking behavior related to 
financial capability as well as sociocultural conditions, characteristics, and attitude toward health care.4  As a result, physicians are faced 
with an added challenge of treating complicated fractures which could have been prevented. 

Case series of patients with neglected ankle fractures treated in Jose Reyes Memorial Medical Center, one of the major public hospital 
referral center, will be presented.

1. Kannus P, Palvanen M, Niemi S, Parkkari J, Jarvinen M. Increasing number and incidence of low-trauma ankle fractures in elderly 
people: Finnish statistics during 1970-2000 and projections for the future. Bone. 2002;31(3):430-3. PubMed PMID: 12231418.

2. Mathers CD, Loncar D. Projections of global mortality and burden of disease from 2002 to 2030. PLoS Med. 2006;3(11):e442. doi: 
10.1371/journal.pmed.0030442. PubMed PMID: 17132052; PubMed Central PMCID: PMCPMC1664601.

3. Jain AK, Mukunth R, Srivastava A. Treatment of neglected femoral neck fracture. Indian J Orthop. 2015;49(1):17-27. doi: 
10.4103/0019-5413.143909. PubMed PMID: 25593354; PubMed Central PMCID: PMCPMC4292324.

4. Allan B. de Guzman, Kaila Vail A. Lores, Maria Clarissa R. Lozano, Marilei C. Lozano, Deanne M. Lu, Christopher Emmanuel D. V. Ma 
& Calvin Rei L. Macrohon (2014) Health-Seeking Preferences of Elderly Filipinos in the Community via Conjoint Analysis, Educational 
Gerontology, 40:11, 801-815, DOI: 10.1080/03601277.2014.882110
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 Presentation No. 1

Title: Comparison Of Pain Between The Presence And The Absence Of Epinephrine In Periarticular Injection After Total Knee Arthroplasty : 
A Prospective, Randomized, Double-Blind Trial

Authors: DONG YI KONG2 , JEONG-HAN OH3 , WON RAK CHOI1 , YOUNG-IL KO1 , CHOONG HYEOK CHOI1

Presenter: YOUNG-IL KO Corresponding Author: CHOONG HYEOK CHOI Field: Knee
Affiliation: 1. HANYANG UNIVERSITY HOSPITAL { Orthopaedic } , 2. NANOORI HOSPITAL { Orthopaedic } , 3. HEEMYOUNG GENERAL HOSPITAL { 

Orthopaedic }   

Introduction: The use of epinephrine in periarticular injection has been used for lengthening the duration and increasing maximal dose 
of local anesthetics by vasoconstriction of peripheral blood flow. However, local vasoconstriction can cause skin necrosis or negative 
effect on wound healing when the skin condition or the blood flow is poor. And the synergic effect of long acting local anesthetics and 
epinephrine is unclear. There are little study on the persistency of pain control effects of periarticular injection with or without epinephrine. 
The purpose of this study was to evaluate the efficacy of epinephrine in the periarticular injection and to evaluate the effect of epinephrine 
on acute postoperative pain control.
Materials and Methods: 105 cases (83 patients) who underwent primary total knee arthroplasty were randomized in two groups. 
50 cases were given injection with local anesthetic agents with epinephrine and 55 cases were injected with local anesthetic agents 
withoutepinephrine. The periarticular injection was made with normal saline, rocaine, methylprednisolone with or without epinephrine 
and injected around the posterior capsule, collateral ligament, quadricepsmuscle and the subcutaneous tissue. Negative pressure drainage 
was applied in all cases. Immediately after the operation, a PCA using fentanyl was initiated.The numerical rating scale(NRS) and the 
cumulative dose of fentanyl were evaluated at 6, 12, 24, and 48 hours postoperatively. The active range of motionof knee joint after 24 
hours, 48 hours, and the wound complications for 2 weeks were evaluated.
Results: The mean NRS at 6, 12, 24, and 48 hours postoperatively were 4.02, 3.65, 3.60, and 2.71, in the group without epinephrine, and 
4.36, 3.72, 3.18 and 2.90, respectively in the group without epinephrine. There were no significant differences in all sections between 
the two groups. The cumulative dose of fentanyl was 108.24μg, 185.93μg, 324.05μg, and 578.60μg, respectively in the group without 
epinephrine, and 93.40μg, 170.90μg, 299.78μg and 545.82μg in the group with epinephrine. There were no significant differences in all 
sections between the two groups. At 24 and 48 hours postoperatively, the active range of motion of knee joint was 30.00 ° and 49.36 
°, respectively in the group without epinephrine and 29.50 ° and 48.20 ° in the group with epinephrine and there were no significant 
differences between groups. In two weeks postoperatively, 1 patient in group without epinephrine and 5 patients in group with 
epinephrine had skin color change in surgical site. But skin necrosis or wound dehiscence did not exist in both group.
Conclusion: The use of epinephrine in the periarticular injection that used as a way of pain control after total knee arthroplasty did not 
show any difference in postoperative acute pain control.
Acknowledgment: This study was approved by institutional review board of Hanyang university
Keywords: epinephrine, periarticular injection, pain, total knee arthroplasty

 Presentation No. 2  

Title: Comparison of postoperative analgesic effect between infiltration between the popliteal artery and the capsule of the posterior knee 
and periarticular multimodal drug injection in total knee arthroplasty

Authors: SEUNG-SUK SEO1 , HONG JO1 , HYO-JONG NAM1 , JI-EUN KIM1

Presenter: HONG JO Corresponding Author: SEUNG-SUK SEO Field: Knee
Affiliation: 1. HAEUNDAE BUMIN HOSPITAL { Orthopaedic }  

Introduction: Adductor canal block (ACB) has been successfully used for postoperative pain control after total knee arthroplasty (TKA). However, 
ACB is not effective method for pain arising from posterior and lateral side of knee joint. Recently, the local anesthetic infiltration between the 
popliteal artery and capsule of the knee (IPACK) and periarticular multimodal drug injection (PMDI) has been introduced for controlling pain 
after TKA. The aim of this study is to compare the postoperative analgesic effect between IPACK and PMDI in addition to ACB after TKA.
Materials and Methods: 272 knees were enrolled for this retrospective study. All knees were undertaken primary TKA due to primary 
osteoarthritis from June 2017 to December 2017. All TKAs were performed under spinal anesthesia and received ACB. We applied an 
exclusion criteria for all patients and classified 2 groups, IPACK group 92 knees and PMDI group 121 knees. And we matched patients 
through propensity score method, each groups 50 knees and total 100knees selected. 50 knees were received a single injection 0.75% 
ropivacaine as IPACK block in addition to ACB(0.75% ropivacaine 40cc and 5mg dexamethasone 1cc). 50 knees were received a PMDI in 
addition to ACB. Postoperative numerical rating scale (NRS), used volume of patient controlled analgesia (PCA), opiod consumption, time 
consumption for each injection and injection related complications were compared during postoperative 7 days.
Results: Preoperative demographic data between IPACK and PMDI were not different. NRS at postoperative 1 day(1, 2nd time check), 
2 day(1st time check) and 3 day was better in IPACK at resting state. And NRS at postoperative 1 day(3,4th time check), 2 day(1st time 
check) and 3 to 5 day was better at knee 45 degree flexion than PMDI group. Used volume and time of PCA was more in postoperative 
1day in IPACK group than PMDI. Consumption of opioid injection was not significantly different in both group. Procedure time was longer 
in IPACK group than PMDI. Injection related complications in both groups were not occurred.
Conclusion: IPACK is a more effective method for pain control at early postoperative day in patient undertaken TKA than PMDI. Procedure 
time for IPACK took a longer time than PMDI. Used volume and time of PCA at postoperative 1day in IPACK group were more than PMDI 
group.   Limitation of this study was not randomized prospective case controlled study and dexamethasone used in IPACK but not in PMDI 
group. And need further study about used volume and number of attempts of PCA more in IPACK group and affects of PCA.
Acknowledgment: We would like to thank all person who helped us conduct this study.
Keywords: IPACK, ACB, PMDI, Pain control, Total knee arthroplasty



Oral Presentations

16

The 62nd Annual Congress of the  Korean Orthopaedic Association 2018

 Presentation No. 3  

Title: Effect of Chronic Kidney Disease on Outcomes of Total Joint Arthroplasty: A Systematic Review and Meta-analysis

Authors: CHANG WAN KIM1 , CHANG RACK LEE1 , SOO HWAN JUNG1 

Presenter: SOO HWAN JUNG Corresponding Author: CHANG RACK LEE Field: Knee

Affiliation:  1. INJE UNIVERSITY BUSAN PAIK HOSPITAL { Orthopaedic } 

Introduction: We conducted a systematic review and meta-analysis to answer two issues: (1) the difference in the number and severity of 

comorbidity before TJA between patients with chronic kidney disease(CKD) and patients with normal kidney function and (2) the effect of 

CKD on morbidity and mortality after TJA.

Materials and Methods: We searched MEDLINE, Embase, and the Cochrane Library to find research papers assessing the effect of CKD on 

TJA outcome. Our systematic review included studies that 1) compared the outcomes of TJA between the CKD and normal kidney function 

groups 2) compared the outcomes of TJA according to CKD stage, and 3) evaluated the risk factors for morbidity or mortality after TJA 

using CKD as a variable.

Results: 22 studies evaluated the effects of CKD on postoperative morbidity and mortality after TJA. Most studies reported more 

preoperative comorbidities in patients with CKD than patients with normal kidney function. Meta-analysis showed that CKD was a risk 

factor for postoperative mortality (odds ratio[OR], 3.36; 95% confidence interval [95% CI], 2.13–5.31; p<0.001), surgical site infection (OR, 

2.77; 95% CI, 1.37–5.61; p=0.005), periprosthetic joint infection (OR, 1.58; 95% CI, 1.07–2.33; p=0.02), transfusion (OR, 4.53; 95% CI; 

2.07–9.91; p<0.001). Moreover, the risks for postoperative complications and mortality was higher in patients with high-stage CKD than in 

those with low-stage CKD.

Conclusion: Overall, when compared with patients with normal kidney function, patients with CKD had greater preoperative comorbidities 

patients with normal kidney function and higher risks of postoperative morbidity and mortality after total joint arthroplasty. This risk 

tended to increase in patients with end-stage renal disease or in dialysis-dependent patients. 

Acknowledgment: none

 Presentation No. 4  

Title: The effect of Early Manipulation Under Anesthesia on Clinical Outcome and Patient`s Satisfaction after Primary Total Knee 

Arthroplasty : Comparison in Staged Bilateral Total Knee Arthroplasty

Authors: HAN-JUN LEE1 , YONG-BEOM PARK1 , JUNG-WON LIM1 , BYEONG IL YOON1

Presenter: BYEONG IL YOON Corresponding Author: HAN-JUN LEE Field: Knee

Affiliation:  1. CHUNG-ANG UNIVERSITY HOSPITAL, CHUNG-ANG UNIVERSITY COLLEGE OF MEDICINE { Orthopaedic } 

Introduction: Stiffness following TKA is relatively common complication leading to increased morbidity, restriction of daily living activities, 

increased pain, and dissatisfaction with their knee. To solve this problem, manipulation under anesthesia (MUA) is considered as the most 

effective simple modality. However, there is no consensus on performing early MUA as a preventive modality before knee stiffness occur. In 

addition, optimal timing for MUA is still unclear. The purposes of this study were to evaluate whether early MUA improve knee joint range 

of motion (ROM), clinical outcomes and patient`s satisfaction after primary TKA.

Materials and Methods: This is a retrospective analysis of prospectively collected data of primary TKAs from 2016 to 2017. The patients 

with bilateral osteoarthritis who were treated with bilateral TKAs were included. The exclusion criteria were preoperative stiff knee, severe 

osteoporosis, and MUA on contra-lateral side. After applying the exclusion criteria, 97 patients (9 men and 88 women) were included with 

a mean age of 72 years (range, 52–86 years). We performed TKA on the contra-lateral side a week after index surgery. MUA was carried 

out at the site of index surgery before operation of the opposite site. After MUA, knee flexion more than 120° was obtained in operating 

room. Other than MUA, consecutive series of rehabilitation program were totally same on both knees. Clinical statuses and outcomes 

were assessed using knee ROM, Knee Society Knee Score (KSKS), Knee Society Functional Score (KSFS), WOMAC (Western Ontario and 

McMaster Universities) score, and patient’s satisfaction.

Results: During 3 months after operation, postoperative flexion was significantly greater in the MUA group as compared with the 

control group (2 weeks: 99.6° vs 91.4°, P<0.001; 6 weeks: 109.1° vs 104.1°, P<0.001; 3 months: 115.9° vs 112.0°, P=0.001). No significant 

differences were observed between two groups after 6 months (6 months: 120.2° vs 118.4°, P=0.067; 1 year: 121.9° vs 121.2°, 

P=0.484). Clinical outcomes showed significant differences at 3 months post-operatively (3 months: KSKS, 74.6 vs 71.0, P<0.001; 

KSFS, 64.7 vs 58.0, P<0.001; WOMAC, 23.7 vs 26.4, P<0.001). No significant differences were observed between two groups after 

postoperative 6 months Patient’s satisfaction was significantly high in the MUA group (3 months: 75.2 vs 72.5, P=0.004; 6 months: 

83.2 vs 81.8, P=0.010). At postoperative 1 year, patient’s satisfaction showed no significant difference (85.1 vs 84.9, P = 0.516).  

No complications such as wound dehiscence, patellar ligament avulsion, hemarthrosis, supracondylar femoral fracture and pulmonary 

embolism were encountered in this series.

Conclusion: The results of this study indicated that early MUA could improve ROM and clinical outcomes, and patient’s satisfaction, 

especially early period after TKA. Therefore, it would be helpful to perform MUA at the site of index surgery before operation of the 

opposite site in patients undergoing staged bilateral TKAs.

Acknowledgment: Nothings to disclosure

Keywords: Total Knee Arthroplasty, Manipulation, Range of Motion, Clinical Outcome, Satisfaction 
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 Presentation No. 5  

Title: Following strict transfusion guideline can effectively minimize blood transfusion after total knee arthroplasty without critical adverse outcome
Authors: ILKYU PARK1 , HAE SEOK KOH1 , DOJOON PARK1

Presenter: ILKYU PARK Corresponding Author: HAE SEOK KOH Field: Knee
Affiliation:  1. DEPARTMENT OF ORTHOPAEDIC SURGERY, ST. VINCENTS HOSPITAL, COLLEGE OF MEDICINE, THE CATHOLIC UNIVERSITY 

OF KOREA, SEOUL, REPUBLIC OF KOREA { Orthopaedic } 

Introduction: Postoperative transfusion is a risk factor for numerous side effects even such as postoperative infection which is most 
devastating complication of arthroplasty. Following strict blood transfusion guideline is a meaningful effort to reduce transfusion rate 
and complications of transfusion after total knee arthroplasty. The purpose of this study is to investigate the efficacy of blood transfusion 
guideline in reducing blood transfusion after total knee arthroplasty.
Materials and Methods: Review of medical records was done for patients who underwent primary unilateral or simultaneous bilateral total 
knee arthroplasty surgery between April 2014 and April 2017. The amount of transfusion was compared over four periods. Guidelines (Red 
blood cell transfusion: 2016 clinical practice guidelines from AABB were not implemented in 2014, the first period. The second period, 
2015, was a transition period and began to follow the guidelines. In 2016, the guidelines were strictly followed and tranexamic acid was 
occasionally used. And 2017 is the last period and the guidelines were strictly followed with use of tranexamic acid. Multivariate logistic 
regression and student T-test were used for statistical analysis.  
Results: A single hospital based, total knee arthroplasty was conducted by one experienced surgeon, from April 2014 to April 2017. A 
total of 669 knees of 496 patients were included in this study. Among them, 123 patients underwent simultaneous bilateral total knee 
arthroplasty and 323 patients, unilateral total knee arthroplasty. There were significant difference in average amount of transfusion. (p<0.05 
in all comparisons) The mean amount of transfusion of simultaneous bilateral total knee arthroplasty per period was 2.97 pint in period 1, 
2.47 pint in period 2, 1.94 pint in period 3 and 1.42 pint in period 4. The average transfusion amount for unilateral total knee arthroplasty 
per period was 1.31 pint in period 1, 0.91 pint in period 2, 0.71 pint in period 3 and 0.54 pint in period 4. The mean amount of transfusion 
of 1 knee per period was 1.40 pint in period 1, 0.97 pint in period 2, 0.37 pint in period 3, and 0.29 pint in period 4. The mean reduction 
in transfusion for three years was 1.13 pint at unilateral total knee arthroplasty operation and 2.00 pint at both total knee arthroplasty 
simultaneous operation. There was no single critical complication
Conclusion: The amount and rate of transfusion was significantly & continuously reduced after applying transfusion guidelines. There was 
no adverse outcome due to postoperative anemia or delayed transfusion.
Acknowledgment: The author or one or more of the authors have not received or will not receive benefits for personal or professional use 
from a commercial party related directly or indirectly to the subject of this article
Keywords: Knee, Transfusion guidelines, Transfusion, Total knee arthroplasty, unilateral, bilateral

 Presentation No. 6  

Title: Bilateral Simultaneous Unicompartmental Knee Arthroplasty Versus Unilateral Total Knee Arthroplasty: A Comparison of the Amount 
of Blood Loss and Transfusion, Perioperative Complications, Hospital Stay, and Functional Recovery

Authors: JI HYUN AHN1 , SANGWOO KIM1 , JI WEON MUN1

Presenter: JI WEON MUN Corresponding Author: JI HYUN AHN Field: Knee
Affiliation:  1. DONGGUK UNIVERSITY ILSAN HOSPITAL { Orthopaedic } 

Introduction: Unicompartmental knee arthroplasty (UKA) is a good alternative treatment option to total knee arthroplasty (TKA) for single 
compartment knee osteoarthritis. Several recent reports suggest that UKA results in more rapid functional recovery than TKA, together 
with fewer complications. Few performed a comparison of bilateral simultaneous UKA and unilateral TKA. Bilateral simultaneous UKA 
would result in fewer perioperative complications, less blood loss, less transfusion and faster recovery of short-term clinical outcomes, 
compared with unilateral TKA patients.
Materials and Methods: In a retrospective trial, the bilateral simultaneous UKA (bUKA) cases were matched one to one with a cohort of 
unilateral TKA (uTKA) cases according to age, body mass index, gender, Kellgren-Lawrence grade of knee osteoarthritis and American 
Society of Anesthesiologists score. The transfusion requirements, estimated blood loss (EBL), duration of hospital stay, incidence of 
complications, and knee clinical scores of the bUKA and uTKA groups were compared at the 6-month short-term follow-up.
Results: Patients were categorized into the bUKA group (n = 52) and uTKA group (n = 52). The mean preoperative Hb level was similar in 
the two groups, but the lowest mean postoperative level was higher in the bUKA group by 1.2 g/dl (P < 0.001). The number of patients 
requiring transfusion (9/52 (17.3%) in bUKA and 44/52 (84.6%) in uTKA) and the amount of EBL (716.1±482.0 ml in bUKA and 1121.1
±446.5 ml in uTKA) were smaller in the bUKA group (P < 0.001 for transfusion and P = 0.043 for EBL). The duration of hospital stay was 
shorter and the number of complications was smaller in the bUKA group (P < 0.001 for hospital stay and P = 0.028 for complications). The 
clinical outcomes were also superior in the bUKA group (P < 0.001).
Conclusion: Bilateral simultaneous UKA shows fewer perioperative complications, less blood loss, less transfusion, and better functional 
outcomes at 6 months postoperatively than unilateral TKA. The data suggest that bilateral simultaneous UKA can be performed safely, and 
results in acceptable clinical outcomes.
Acknowledgment: The most important finding of the present study was that bilateral simultaneous UKA resulted in fewer perioperative 
complications, less blood loss, less transfusion, and better functional outcomes at 6 months postoperatively than unilateral TKA. The data 
suggest that bilateral simultaneous UKA can be performed safely, and results in acceptable clinical outcomes.



Oral Presentations

18

The 62nd Annual Congress of the  Korean Orthopaedic Association 2018

 Presentation No. 7  

Title: Factors Associated with Hyperextension and Its Relationship with Clinical Outcome after Mobile-bearing Total Knee Arthroplasty

Authors: HAN-JUN LEE1 , YONG-BEOM PARK1 , SEONG HWAN KIM1 , HYEONG-JUN PARK1 

Presenter: HYEONG-JUN PARK Corresponding Author: HAN-JUN LEE Field: Knee

Affiliation: 1. CHUNG-ANG UNIVERSITY HOSPITAL, CHUNG-ANG UNIVERSITY COLLEGE OF MEDICINE { Orthopaedic }   

Introduction: Hyperextension after total knee arthroplasty (TKA) can lead to unsatisfactory patient outcomes including pain and functional 

limitation. However, there is a paucity of literature evaluating hyperextension after TKA. The purpose of this study was to determine the 

incidence and risk factors associated with postoperative hyperextension and investigate the association of hyperextension with clinical 

outcome after mobile-bearing TKA.

Materials and Methods: We evaluated consecutive257 patients underwent primary TKA with a mobile-bearing system. Range of motion, 

the Knee Society (KS) score, Western Ontario and McMaster Universities Index (WOMAC) score and radiographs including posterior 

condylar offset (PCO), joint line and tibial posterior slope angle were evaluated. Patients were divided into two groups based on presence 

of hyperextension. Extension over 5°in goniometer was defined as hyperextension. The average follow-up was 65.2± 3.6 months. The 

logistic regression analysis was performed to find the risk factors for hyperextension.

Results: There were 43 cases of hyperextension at last follow up, the incidence of hyperextension over 5° was 16.7% (43/257 cases). 

Clinical outcomes were improved at final follow-up in all groups. There was no significant difference in clinical outcome although scores 

were low in hyperextension group. There was no significant difference in postoperative radiologic evaluation except change in PCO (-0.2mm

± 3.8 in non-hyperextension group vs. -2.4mm±3.0 in hyperextension group, p<0.000). The change in PCO (odds ratio:1.171, p=0.005) and 

preoperative mechanical femorotibial angle (odd ratio: 1.09, p=0.003) were associated with hyperextension.

Conclusion: TKA with a mobile-bearing prosthesis showed favorable clinical and radiographic outcomes in mid-term follow up despite 

hyperextension over 5°. However, care should be taken to maintain posterior condylar offset due to risk of hyperextension and low clinical 

outcomes.

Acknowledgment: Nothing to disclose.

Keywords: Total knee arthroplasty, mobile bearing, hyperextension, posterior condylar offset

 Presentation No. 8  

Title: A Sagittal Reference for Tibial Component in Total Knee Arthroplasty

Authors: HEE-JUNE KIM1 , JEONG-WOO KIM1 , HEE-SOO KYUNG1

Presenter: HEE-JUNE KIM Corresponding Author: HEE-SOO KYUNG  Field: Knee

Affiliation:  1. KYUNGPOOK NATIONAL UNIVERSITY HOSPITAL { Orthopaedic } 

Introduction: Although sagittal tibial alignment in total knee arthroplasty (TKA) is important, no definite reference and landmark exist. We 

evaluated the accuracy of a sagittal reference of tibial component in TKA using proximal tibial area and anterior skin surface in lateral plain 

radiograph

Materials and Methods: We evaluated 44 patients underwent primary TKA with posterior cruciate substituting type implant. 22 

patients used the sagittal reference line using preoperative radiograph (Group A) and 22 patients underwent the sagittal reference 

using intraoperative fibular shaft line (Group B).  The parallel line (Line A’) to the anatomical axis of the tibia (Line A) in the lateral plain 

radiograph was used as the sagittal reference. The distance from line A’ to proximal tibia cutting area and to skin surface of 20cm distal to 

the cutting area was measured in radiograph. Then, the distance to the extramedullary guide rod was applied intraoperatively reflecting 

the result. The intraoperative fibular shaft line was determined the connecting line between the tip of fibular head and lateral malleolus. 

The postoperative tibial component slope angle and the difference to the target slope angle was compared.

Results: The difference to the target angle was 1.2 ± 1.3° in group A, whereas the difference was 2.7 ± 2.1° in group B (p=0.007). The 

patients with difference within 3° to the target angle were 86.4% in group A and 63.6% in group B. The patients with difference within 5° 

to the target angle were 100% in group A and 81.8% in group B.

Conclusion: The sagittal reference line using the preoperative lateral radiograph was helpful as a reference guide for the tibial slope in TKA.

Acknowledgment: none

Keywords: sagittal reference, total knee arthroplasty, lateral radiograph
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 Presentation No. 9  

Title: The effects of unilateral total knee arthroplasty on contralateral limb and pelvis, spinal alignment.
Authors: SEUNG-BAIK KANG1 , CHONG BUM CHANG1 , MOON JONG CHANG1 , CHAN YOON1 , WHANG KIM1 , JOUNG YOUP SHIN1 , 
DONG WHAN SUH1 , JONG BYUNG OH1 , SU JIN KIM1 , SOO HEE CHOI1

Presenter: WHANG KIM Corresponding Author: SEUNG-BAIK KANG Field: Knee
Affiliation: 1. DEPARTMENT OF ORTHOPAEDIC SURGERY, SMG-SNU BORAMAE MEDICAL CENTER, SEOUL NATIONAL UNIVERSITY COLLEGE OF 

MEDICINE { Orthopaedic }  

Introduction: Cause of unilateral TKA are different on severity in each lower limb, trauma, etc.  Many knee surgeons had become more 
interested on fate of non-operated limbs in unilateral TKA. In addition, limb length change could also have effect on pelvis and spine. We 
hypothesized that operating knee would become longer, thus relieving stress of contralateral limb. 
Materials and Methods: This retrospective study include 49 patients with unilateral TKA, and 47 patients with bilateral TKA between 2010 
and 2015. We excluded patients with hip prosthesis and any history of spinal surgery. Unilateral TKA patients were evaluated in coronal 
teleradiogram and whole spine lateral X-ray. We measured hip-knee angle of non-operating lower limb, limb length discrepancy(LLD), 
pelvic tilt from coronal teleradiogram X-ray.  Pelvic tilt was measured by drawing horizontal reference line and the line connecting highest 
points of each iliac wings, then measured angle formed by these two lines.  We measured sacral slope, pelvic tilt, pelvic incidence, lumbar 
lordosis from whole spine lateral X-ray.  Lumbar lordosis was determined by the angles formed by two lines, each of them are parallel with 
upper end plate of L1 spine and lower end plate of L5 spine.  We obtained these values at preoperative stage and 3 year after surgery, 
and evaluated changes by using paired t-test.  We also compared coronal pelvic tilt, LLD, sacral slope, pelvic tilt, pelvic incidence, lumbar 
lordosis change of unilateral TKA patients and bilateral TKA patients, by using independent sample t-test.
Results: The alignment of contralateral knee(non-operated knee) has changed after unilateral TKA. Three years after post operation 
follow up, the average of alignment was 5 degrees varus. The change was not statistically significant (p=0.058) and mechanical axis 
of contralateral limb became worse than preoperative condition. Operated lower limbs were 4.9mm shorter than the other lower limb 
on average, preoperatively.  Pelvis of operating limbs’ side tilted 1.7 degrees downward from horizontal reference line, preoperatively. 
Operated limbs become 6.2 mm longer than the other limbs on average, 3 years after surgery. Pelvis of operating limbs’ side tilted upward 
2.2 degrees on average, 3 years after surgery. Average lumbar lordosis of patients were 35.1 degrees, preoperatively, but decreased to 
34.6 degrees, 3 year after surgery. In case of bilateral TKA patients, they had smaller pelvic tilt and LLD, due to bilateral involvement of 
osteoarthritis of the knees.
Conclusion: Unilateral TKA causes contralateral non-operated knee to become more varus aligned in long term follow up. After unilateral 
TKA, operated limbs become longer. Ipsilateral pelvis tilted upwardly, due to elongated limb. 
Acknowledgment: none.
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Introduction: Gap interval is known to Increase from CR-TKA to PS-TKA with posterior cruciate ligament resection and flexion gap 
increases more than the extension gap causing a gap mismatching. But practically the more widening of flexion gap is not common 
because the downsize of femoral component is more frequent than the upsize in PS-TKA. We postulated that PS-TKA for osteoarthritis is 
different from the aforementioned subject because of the resection of anterior and posterior cruciate ligament. We have studied effects of 
cruciate ligament resection on the Flexion-Extension Gap in PS-TKA.
Materials and Methods: From January 2018, 50 cases of total knee arthropathy for osteoarthritic patients were studied prospectively. 
The preoperative mechanical alignment was -8.2° ±6.4 and flexion contracture was 0.4°±2.2, further flexion was 137.8°±7.7. Gap interval 
was measured by distending the joint with spacers in 1mm interval before bone cutting. We measured medial and lateral gap interval in 
extension-90°flexion before and after cruciate ligament resection, and evaluated gap increase in extension-flexion. We also checked gap 
difference in extension-flexion and regarded mismatching of gap for over 2mm.
Results: Before the cruciate ligament resection, the gap interval was 5.6±1.6mm in extension and 5.6±2.3mm in flexion. After the cruciate 
ligament resection, gap interval was 7.2±1.6mm, 8.1±2.3mm in extension-flexion. Gap increase after cruciate ligament resection was 1.6±
1.0mm, 2.5±1.1mm in extension-flexion and gap difference on average in extension-flexion was 0.9mm. An increase of >2mm in extension 
occurred in 14% and flexion in 58%. Gap difference for over 2mm in flexion-extension was found in 6% of the patients.
Conclusion: Cruciate ligament resection in PS-TKA increased extension-flexion gap but mismatching of extension-flexion gap was 
only occurred in 6% of the patients. Therefore, the mismatching of extension-flexion gap might be a little influenced by PS-TKA from 
osteoarthritic patients and we have to consider individual variance of each patient.
Acknowledgment: None
Keywords: total knee arthroplasty, extension-flexion gap, cruciate ligament resection
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Introduction: The purpose of this study was to analyse the factors affecting the conversion from posterior cruciate ligament (PCL)-retaining 

(CR) to PCL-substituting (PS) prostheses during total knee arthroplasty (TKA).

Materials and Methods: A total of 920 TKAs, which had been preoperatively planned to undergo implantation of CR-type prostheses, 

were reviewed retrospectively. Of these, 83 knees (9.0 %) were converted intraoperatively to PS prostheses. The clinical and radiological 

factors of the non-converted (CR) and converted (PS) groups were compared. Clinically, age, gender, body mass index, angle of flexion 

contracture, size of the femoral component, and thickness of the polyethylene insert were compared between the CR and PS groups. 

Radiologically, the severity of the varus deformity and the posterior tibial slope angle (PSA) were compared between the CR and PS 

groups.

Results: No significant differences in age, gender, body mass index, range of motion, thickness of the polyethylene insert, or severity of 

varus deformity were identified. The average preoperative angle of flexion contracture was 5.9° ± 7.4° in the CR group and 8.1° ± 9.1° in 

the PS group (p = 0.002). The average preoperative PSA was 9.6° ± 4.0° in the CR group and 11.0° ± 5.0° in the PS group (p = 0.018). The 

conversion rates to a PS-type femoral component of size C, D, and E were 13.1, 7.0, and 6.3 %, respectively (p = 0.004).

Conclusion: The conversion rate from CR- to PS-type prostheses was high in patients with severe flexion contracture, steep posterior slope, 

and a small femoral component size. These factors should be carefully considered for appropriate selection of prosthesis type.

Acknowledgment: None
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Introduction: It is well known that post-operative tibial slope angle affects flexion gap and postoperative range of motion. Although 

adequate PSA (Posterior slope angle) plays an important role in cruciate-retaining and substituting TKA, an appropriate PSA has not been 

clearly determined. Also, several authors have reported variable range of anatomical PSA in normal knee. The purpose of this study was to 

evaluate pre- and postoperative PSA in patients who underwent cruciate-retaining TKA and cruciate-substituting TKA. And to analyze the 

significance of PSA in the different range of distribution.

Materials and Methods: This retrospective study included 77 CR TKA and 33 PS TKA. All implants used for this study were 

Persona®(Zimmer Biomet). From May 2017 to May 2018, The mean age of the patients was 69.1 (range 53 to 81).Radiographic 

measurement of the PSA was taken on lateral radiographs using a picture archiving and communication system (PACS). To reduce 

observation bias, two independent investigators repetitively performed all radiographic measurements.PSA was measured with reference 

to the medullary canal. The preoperative reference line was defined as the line connecting the center of the medullary canal 10cm and 

20cm distal to the tibial plateau. Another reference line of tibial plateau was defined as line connecting anterior and posterior tibial plateau. 

Postoperative PSA was defined as the angle between the perpendicular line of reference and the undersurface of the tibial component.We 

analyzed distribution of measured slope angle. Preoperative slope angles were divided into five ranges such as less than 6°, 6 to 9°, 9 to 

12°, 12 to 15°, more than 15° and postoperative angles were divided into four ranges including -3 to 0°, 0 to 3°, 3 to 6°, 6 to 9°. Statistical 

analysis was done using Mann-Whitney U test.

Results: There were no significient differences of preoperative slope angle between CR (10.6°±3.5°) and PS (10.3°±4.6°) groups. The mean 

pre-operative tibial slope angle was 10.5°±3.8°. Most common pre-operative PSA angle were between 9° to 12°(34.55%), and 74.64% 

of pre- operative PSA were included between 6° to 15°.Mean postoperative PSA angle of CR type was 3.8°±2.1°. Most common post-

operative PSA angle of CR type was between 3° to 6°(49.35%). Mean postoperative PSA angle of PS type was 1.2°±1.8. Most common 

post-operative PSA angle of PS type was between 0° to 3°(57.6%). Postoperative slope angle of 10 cases(9%) was smaller than 0 (range : 

-2.4° to -0.4°). There were 2 cases for CR and 8 cases for PS.

Conclusion:  Most of preoperative slope angle were distributed between 6° to 15°, most frequently in the range of 9° to 12°.  Postoprative 

2.6% of CR and 24% of PS tibial slope were included in the range of reverse slope. Reverse-slope of PS knee should be carefully prevented 

intraoperatively.

Acknowledgment: None
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Introduction: Little is known about the relationship between implant material and periprosthetic bone mineral density (pBMD). The 

purpose of this study were 1) to find the change of pBMD after total knee arthroplasty (TKA) and 2) to compare the pBMD change 

between two different implants of different materials.

Materials and Methods: Prospective randomized controlled study was performed on 33 patients who underwent bilateral TKA. Patient 

were randomly allocated to received a titanium nitride coated implant (TiN group) in one knee and conventional cobalt chrome implant 

(CoCr group) in the contralateral knee. pBMD was evaluated using Dual-energy X-ray absorptionmetry before and after TKA (1 and 2 year). 

pBMD was evaluated at 4 different areas in anteroposterior plane and 5 different areas in lateral plane (Fig. 1) pBMD was then compared 

before and after TKA and also between the groups.

Results: Preoperative pBMD was not different between the groups. At 1 year postoperatively, pBMD decreased in 5 of 9 areas of CoCr 

group and 4 of 9 areas in the CoCr group. Between one and two years, pBMD continued to decrease in 3 areas of the CoCr group and 

only one area of the TiN group. Of the 9 areas, medial proximal tibia was the only area where pBMD continued to decrease in both groups 

(p<0.05). At 2 years after TKA, the pBMD of medial proximal tibia was significantly lower in CoCr group (p=0.047). Remaining 8 areas 

showed no difference between the groups.

Conclusion: Periprosthetic bone mineral density was continuously decreased two years after TKA. Compare to titanium coated implant, 

cobalt chrome implant showed significantly larger decrease of pBMD in proximal medial tibia area.

Acknowledgment: All authors declare that they have no conflict of interest in the authorship or publication of this contribution. No funds 

were received in support of the study.
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Introduction: Sarcopenia is defined as a syndrome characterized by progressive and generalized loss of muscle mass and strength. It 

has been reported that knee osteoarthritis group has higher prevalence of sarcopenia. This study is conducted to investigate the clinical 

predictive value of sarcopenia in patients who underwent total knee arthroplasty.

Materials and Methods: This study sample included 76 participants who scheduled total knee arthroplasty due to severe knee 

osteoarthritis. We evaluate muscle mass and function to evaluate sarcopenia. Dual-energy X-ray absorptiometry was used for the 

measurement of body composition. Muscle strength (grip strength) and physical performance (6 meter usual gait speed) was checked. The 

subsequent risk of fracture and ten-year survivalship were estimated with FRAX® & CCI(Charlson's comorbidity index) for each. Logistic 

regression analysis were applied to analyze correlation coefficients

Results: The prevalence of sarcopenia in severe knee osteoarthritis group was 52.6% by body weight-adjusted criteria. 10-year probability 

of a major osteoporotic fracture was 8.01±2.71% in sarcopenic group and 6.59±1.75% in non-sarcopenic group. 10-year probability of 

hip fracture was 2.90±1.53% in sarcopenic group and 2.27±1.52% in non-sarcopenic group. Survivorship, as assessed by the Charlson 

Comorbidity Index (CCI), was 67.25±3.96 years in sarcopenic group and 71.28±3.55 years in non-sarcopenic group. Low skeletal muscle 

mass (adjusted by body weight and body mass index) in the lower limbs but not in the whole body was associated with 10-year probability 

of major osteoporotic fracture and hip fracture (Spearman correlation coefficient, rS =0.412, 0.435).

Conclusion: Osteoarthritis patients with sarcopenia have an increased risk of fracture and 10-year mortality. The fracture risk was 

associated with low leg muscle mass but not in the whole body. Therefore sarcopenia in knee OA patients, especially low leg muscle mass 

is a useful clinical indicator. Further work to confirm sarcopenia as an effective predictor of complications will support the development of 

targeted interventions to alleviate the adverse effects of sarcopenia prior to total knee arthroplasty.

Acknowledgment: Financial disclosures ; no funding support
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Introduction: It is unclear whether rotating hinge knee (RHK) or constrained condylar knee (CCK) prostheses lead to better clinical 

outcomes and survival rates in patients undergoing revision total knee arthroplasty (RTKA). The purpose of this meta-analysis is to compare 

the survivorship and clinical outcomes of RHK and CCK prostheses.

Materials and Methods: In this meta-analysis, we reviewed studies that evaluated pain and function scores, range of motion (ROM), 

complications, and survival rates in patients treated with RHK or CCK with short-term (<5 years) or midterm (5-10 years) follow-up to 

compare postoperative scores on knee outcome scales. The survival time was considered as the time to additional surgical intervention 

such as removal or revision of the components.

Results: A total of 12 studies met the inclusion criteria and were analyzed in detail. The proportion of the knees in which short-term (<5 

years) survival rates (RHK, 83/95; CCK, 111/148; odds ratio [OR] 0.52; 95% CI, 0.24-1.11; P = 0.09) and midterm (5-10 years) survival rates 

(RHK, 104/128; CCK, 196/234; OR 1.05; 95% CI, 0.56-1.97; P = 0.88) were evaluated did not differ significantly between RHK and CCK 

prostheses. In addition, there were no significant differences in ROM (95% CI: -0.40 to 9.93; P = 0.07) and complication rates (95% CI: 0.66 

to 2.49; P = 0.46). In contrast, CCK groups reported significantly better pain score (95% CI: 0.50 to 2.73; P = 0.005) and function score 

(95% CI: 0.01 to 2.00; P = 0.05) than RHK groups.

Conclusion: This meta-analysis revealed that 87.4% of RHK and 75.0% of CCK prostheses survive at short-term (<5 years), while 81.3% 

of RHK and 83.8% of CCK prostheses survive at midterm (5-10 years). Patients treated with CCK prostheses demonstrated significant 

pain relief and functional improvement compared with patients treated with RHK prostheses. Based on the findings of the current meta-

analysis, RHK prostheses appear to be as efficacious and safe as CCK prostheses in the treatment of RTKA.

Acknowledgment: The authors thank JR Yoon, YS Shin
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Introduction: To evaluate the efficacy of the frozen section biopsy for determining the final reimplantation in two-stage revision for 

periprosthetic joint infection after total knee arthroplasty.

Materials and Methods: From June 2005 to April 2016, 53 patients who underwent two stage revision of 66 patients who encountered 

periprosthetic jont infection(PJI) after TKA using Musculoskeletal Infection Society(MSIS) criteria.Of these, 53 patients underwent two-

stage revision in 57 knees and two patients who died within 2 years were excluded.A retrospective analysis was performed on 55 cases 

with a total follow-up of more than 2 years.In this study, we performed frozen section biopsy in second stage revision, and even if the 

number of polymorphonuclear leukocytes was more than 5 cells, reimplantation was performed when clinical symptoms and serologic 

markers and surgical findings do not indicate signs of infection.In 41 cases, polymorphonuclear leukocytes per high-power was less than 

5 cells and in 14 it was more than 5.We divided these into two groups, A and B,and analyzed the reinfection rate and the efficacy of the 

frozen section biopsy.The Western Ontario and McMaster Universities Osteoarthritis (WOMAC) Index was used for clinical evaluation. A 

total of 80 frozen sections were performed in 53 patients,sensitivity and specificity of FSB were analyzed by comparison with infection 

state. The presence of infection at the time of the frozen section biopsy was determined retrospectively. We compared the results of 

the frozen section, final biopsy, culture, and serologic test. Statistical analysis was performed using the gamma-kappa coefficient for the 

conformity degree of each item.

Results: After the second stage reimplantation, reinfection was observed in 3 cases (5%), 2 cases (4.8%) in group A, and 1 case (7.1%) in 

group B.However, one case of reinfection in group B is not a failure of infection eradicationdue to the occurrence of infection 5 years later.

The WOMAC Index for clinical evaluation was 28.8points (15-55 points) in Group A and 29.1 points (19-40 points) in Group B, and there 

was no significant difference between the two groups. The sensitivity and specificity of the frozen section biopsy for infection were 65.2% 

and 68%, respectively, and the conformity with the infection was fair result of Kappa coefficient of 0.3.

Conclusion: The results of frozen section biopsy during surgery can not be an absolute criterion for the presence of infection and serologic 

markers and clinical symptoms and the judgment of the surgeon may be important.

Acknowledgment: none

Keywords: Total knee arthroplasty, Periprosthetic joint infection, Two stage revision, Frozen section biopsy



Oral Presentations

23

The 62nd Annual Congress of the  Korean Orthopaedic Association 2018

 Presentation No. 17  

Title: The Use of Bisphosphonate After Joint Arthroplasty is Associated with Lower Implant Revision Rate

Authors: HYUK SOO HAN1 , OH HYO KWON1 , MIN KU SONG1 , WOO CHEOL SHIN1 , JAE YOUNG PARK1 , DU HYUN RO1 , MYUNG 

CHUL LEE1

Presenter: HYUK SOO HAN Corresponding Author: HYUK SOO HAN Field: Knee

Affiliation:  1. SEOUL NATIONAL UNIVERSITY HOSPITAL { Orthopaedic } 

Introduction: This study aimed 1) to investigate the association between bisphosphonate (BP) use and the revision rate of total joint 

arthroplasty (TJA), 2) to find the relationship between the medication period and the revision rate of TJA.

Materials and Methods: National Health Insurance Service (NHIS) data on surgeries, medications, diagnoses, and screenings of 50 million 

Koreans were reviewed. People who received TJA from 2002 to 2012 were identified and followed up to 2016. During the period, 331,660 

patients underwent total knee arthroplasty (TKA) and 56,043 patients underwent total hip arthroplasty (THA). Among them, 8,447 

knee patients (2.5%) and 2,851 hip patients (5.0%) were revised due to aseptic loosening. Demographic data, timing and duration of BP 

medication, and comorbidity were identified. We investigated the rate of revision surgery according to BP medication. The extended Cox 

proportional hazard model was used to evaluate the effect of the medication period.

Results: The rate of TKA revision was 1.4% and 2.9% for BP-user and BP non-user, respectively (p<0.001). THA revision rate was 2.8% and 

5.3% for BP-user ad BP non-user, respectively (p<0.001). Hazard ratio (HR) of revision was significantly lower in patients who took BP for 

more than one year (HR=0.459, 95%CI [0.340-0.621]) compare to short term users (less than 1 year).

Conclusion: BP use after TJA was associated with lower revision rate. Taking BP for more than one year has further reduced the risk of 

revision.

Acknowledgment: All authors declare that they have no conflict of interest in the authorship or publication of this contribution. No funds 

were received in support of the study.
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Introduction: The purpose of this study was to investigate the degree of postoperative tibial torsion change when determining the 

rotational alignment of the tibial component using the Range-of-movement (ROM) technique during total knee arthroplasty (TKA).

Materials and Methods: We retrospectively reviewed the patients who underwent primary TKA from February 2017 to February 2018. 

Based on our inclusion and exclusion criteria, 84 patients were enrolled in this study. All the patients conducted preoperative and 

postoperative CT scan for evaluation of the rotational alignment. Two independent examiners measured five coronal alignment parameters 

using preoperative long leg standing radiographs and eight axial alignment parameters using preoperative and postoperative CT scans. 

Preoperative tibial torsion was measured by the angle between the posteriorly tangential line to the proximal tibial condyle and the trans-

malleolar axis. Postoperative tibial torsion was measured as the posteriorly tangential line to tibial component. The difference between 

pre & postoperative tibial torsion was calculated. We also reviewed the chart retrospectively to assess the postoperative gait discomforts. 

Demographic and radiologic variables were compared between the patients who had the tibial torsion difference less than 5 degrees (group 

A) and those greater than 5 degrees (group B). An independent t-test and a chi-square test was used to compare the variables. Univariate 

regression analysis was done to evaluate the relationship between each risk factor and tibial torsion difference.

Results: There were 72 female and 12 male with a mean of 67.3 years old. Mean preoperative mechanical hip-knee-ankle axis was varus 

10.5 degrees and varus 2.0 degrees postoperatively. Average of the tibia torsion was 23.3 degrees preoperatively and 18.3 degrees 

postoperatively. 60% (51/84) of patients had less than 5 degrees of tibial torsion angle differences postoperatively. 7% (6/84) patients 

had a tibial torsion angle difference greater than 10 degrees and complained of the gait discomfort after TKA. No significant differences of 

pre & postoperative variables were found between group A and group B. Univariable regression analysis showed no significant risk factor 

for greater than 5 degrees change of tibia torsion after TKA using “ROM technique”.  

Conclusion: ROM technique is a safe method to set the rotational alignment of the tibial component regarding the change of tibia torsion 

after TKA. However, when the tibial torsion angle difference is greater than 10 degrees, postoperative gait discomfort may occur after 

surgery. 

Acknowledgment: I would like to express my deepest appreciation to all those who provided me the possibility to complete this study. 
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Introduction: The femoral internal rotation in total knee arthroplasty is the main concern for causing patellar maltracking. But there is an 

argument between anatomic femoral rotational axis and ligament balance axis with femoral internal rotation when medial ligament laxity 

occurs. We evaluated the influence of femoral internal rotation to patellar tracking in total knee arthroplasty using the gap technique.

Materials and Methods: From January 2012 to January 2017, 245 cases of total knee arthroplasty for osteoarthritis were studied and 

followed up at least 1 year. The preoperative mechanical alignment was -11.9°±5.7 and operation was done with the extension gap 

technique. We compared the patellar tracking with two groups; group I consisted of 99 cases whose femoral rotation was done internally 

in less than 0° with difference in thickness between medial and lateral resected posterior femoral condyles and group II consisted of 146 

cases whose femoral rotation alignment was between 3° and 5° external rotation. Preoperative femoral rotational alignment was checked 

with angle between clinical transepicondylar axis and posterior condylar axis(posterior epicondylar angle) using computed tomography (CT). 

The patella was replaced in all cases and PS implants were used. The patellar tracking was evaluated into patellar tilt angle (lateral tilt(+), 

medial tilt(-)) with merchant radiograph preoperatively and postoperatively. The statistical analysis was done with Student's t-test.

Results: The preoperative posterior epicondylar angle was 5.3°±1.6 in group I and 5.4°±1.6 group II with no statistical difference(P=0.4744). 

Intraoperative femoral rotation in group I was -0.5°±0.8 and group II was 3.9°±0.8 with gap technique. The postoperative patellar tilt 

angle showed -0.4°±3.6 in group I and 0.1°±4.1 in group II with no statistical difference(P=0.4759). Preoperative patellar tilt angle, pre and 

postoperative coronal alignment and BMI didn't show any statistical difference (P>0.1).

Conclusion: Generally, femoral internal rotation in total knee arthroplasty is not considered as an acceptable surgical procedure because 

of the patellar maltracking. But our comparative study showed a similar result in patellar tracking between femoral internal rotation for 

ligament balance and femoral external rotation. Therefore, influence of femoral internal rotation in patellar tracking might be different in 

view of ligament balance when we decide for femoral rotational alignment.

Acknowledgment: None
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Introduction:  The aim of this study was compared the patella tracking according to the amount of femoral component external rotation 

applying the individual difference of angle between clinical transepicondylar axis(cTEA) and posterior condylar axis(PCA) of distal femur in 

computerized tomography(CT).

Materials and Methods:  We retrospectively reviewed one hundred knees who underwent PS type primary total knee arthroplasty with 

preservation of patella from Jan, 2012 to Dec, 2014. We divided two groups by 6 degrees of angle between cTEA and PCA in CT and 

decided the femoral component external rotation (FCER) by 3 degrees (Group A- 50 knees) and more than 3degrees (group B- 50 knees, 

range - 4, 5 degrees). At two years follow up period, clinical outcomes (knee society knee and function score, WOMAC, HSS-patella score 

and Kujala score) was compared between two groups. In terms of patella tracking, we compared the patella tilt angle (PTA) between two 

groups.

Results: The angle between cTEA and PCA for Group A and Group B were 4.6 ± 1.4 and 6.87 ± 1.16, respectively. There were significant 

improvement of clinical outcomes both two groups. However, there was no significant difference of clinical outcomes between two groups 

at 2 years follow up period. PTA in Group A (11.4 ± 5.87) was larger than PTA in group B (8.99 ± 4.06), significantly. (p= 0.02)  

Conclusion:  Additional 1~2˚ FCER to reflect the angle between PCA and cTEA in preoperative CT makes the better patella tracking than 3˚ 

FCER regard to the PTA. However, there is no difference of knee score and specific anterior knee pain scores.
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Introduction: we aimed to determine whether there were differences in terms of estimated blood loss (EBL) and transfusion rate between 

patients received intravenous (IV) TXA alone (group IV) and patients received IV TXA and additional oral TXA for 2 days (group 2D) or 5 

days (group 5D). In addition, we wanted to determine whether the rate of deep vein thrombosis (DVT) differed between the group IV and 

the group 2D or the group 5D. 

Materials and Methods: This prospective, randomized controlled trial included 63 patients. All patients enrolled in this study received IV 

TXA twice. IV TXA were injected during operation right before tourniquet release and 3 hours later. Patients were randomized to take two 

250 mg capsules of tranexamic acid three times a day (1.5 g/day) for 2 days, 5 days or none. Thus, we divided patients into three groups: 

group IV, IV TXA alone, group 2D: IV TXA with oral TXA for 2 days, and group 5D: IV TXA with oral TXA for 5 days.The primary outcome 

was the estimated blood loss (EBL) calculated from the hematocrit level difference. When calculating EBL, the Modified Gross formula 

was used. In addition, we evaluated the rate of symptomatic DVT until 6weeks after surgery. Computed tomography angiography (CT 

angiography) was also performed at postoperative day 6 to determine the incidence of DVT. 

Results: The EBL after TKA in the group IV tended to be greater than that of the group 2D and the group 5D. (p = 0.063) The cumulative 

EBL for 6 days after TKA in group IV was 1147.07 ml. In contrast, the cumulative EBL for 6days after TKA in the group 2D and group 5D 

were 930.87 ml and 958.29 ml, respectively. All patients did not receive a transfusion. On the other hand, there was no difference in 

the EBL between group 2D and group 5D. Even though the difference is not statistically significant, the EBL of group 2D and group 5D 

in anemia patients were 641.01 ml and 796.92 ml, respectively.The development of clinical DVT and radiological DVT were not different 

between three groups. (p = 0.289).

Conclusion: The EBL after TKA in patients received IV TXA alone tended to be greater than that of additional oral TXA groups. Two days 

of additional oral TXA is seemed to be sufficient to achieve further reduction of blood loss after TKA. In addition, there was no increase in 

DVT incidence caused by the use of additional oral TXA. 

Acknowledgment: The authors declare that they have no competing interests.
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Introduction: The objective of this study was to ascertain whether combined intravenous (IV) and intraarticular (IA) use of tranexamic acid 

(TXA) is beneficial when compared to the IV only administration of TXA to reduce blood loss in primary simultaneous bilateral total knee 

arthroplasties. Furthermore, we determined the prevalence of deep vein thrombosis (DVT) between two groups.

Materials and Methods: One hundred and fifty-four patients received a combined IV and IA injection of TXA in one knee and IV only 

injection of it in the other. Transfusion rates and volumes and the amount of blood loss were recorded at 8 hrs, 24 hrs, and 48 hrs. In 

addition, we ascertained whether the prevalence of deep vein thrombosis (DVT) was higher in the patients with combined IV and IA 

administration of TXA than that of patients with IV only administration of TXA.

Results: Overall total blood loss was not significantly different (299.5 ml vs 280.0 ml, p=0.22) between the two groups. The prevalence 

of DVT was 11% (17 knees) in the IV and IA injection group and 14% (22 knees) in the IV only injection group. This difference was not 

significant (p=0.25).

Conclusion: Combined IV and IA administration of TXA in bilateral TKAs has no additional benefit in reducing total blood loss when 

compared with IV administration only. The prevalence of DVT was low and it was not significantly different between the two groups. 

Furthermore, no PE was found in either group.

Acknowledgment: Authors thank to Ms DooRi Kim, MA for her collecting data
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Introduction: We have evaluated prospectively the incidence and location of deep-vein thrombosis (DVT), the risk factors for pulmonary 

embolism (PE), and the natural history of thrombosis after total knee arthroplasty (TKA) in patients who received mechanical compression 

device only without having any thrombochemoprophylaxis or therapeutic treatment.

Materials and Methods: We studied 408 consecutive patients (666 knees) who underwent primary TKA; 258 had one-stage bilateral and 

125 had unilateral TKAs. Coagulation assays, the full blood count and blood typing tests for the serum chemical profile were undertaken 

in all patients on three separate occasions. Molecular genetic testing was performed preoperatively to detect the genetic traits involving 

DVT. Bilateral simultaneous or unilateral venograms were carried out at six or seven days after operation. Perfusion lung scanning was 

undertaken before and at seven or eight days after operation.

Results: In the 258 patients with bilateral TKA, two of 516 knees (0.3%) were positive for fresh thrombi while there was no fresh thrombi 

in patients with unilateral TKA. We observed factor V Leiden mutation, antithrombin-Ⅲ level, and prothrombin promoter G20210A 

mutation were negative in all patients. We saw no relationship between DVT and coagulation or thrombophilic data. No pulmonary 

embolism occurred as shown by negative perfusion lung scan and absence of symptoms.

Conclusion: We conclude combinations of absent thrombophilic polymorphisms with low clinical prothrombotic risk factors led to low 

prevalence of DVT and virtually absent PE after TKA in the current series of patients, who had received only mechanical compression device 

without having any chemical thromboprophylaxis.

Acknowledgment: Authors thank to Ms DooRi Kim, MA for her collecting data
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Introduction: A highly conforming, anterior stabilized (AS) insert is designed to provide anteroposterior (AP) stability of the posterior 

stabilized (PS) insert, without a post. AS insert acts as a PS device by allowing the femoral component to move within a deep-dish 

configuration. So AS insert provides the benefits of a PS component without sacrificing femoral bone to make a PS box cut. The purpose 

of this study was to compare the static and dynamic kinematics and clinical outcomes of AS and PS total knee arthroplasties (TKAs) in the 

same patients.

Materials and Methods: A prospective randomized controlled trial was performed in 45 patients scheduled to undergo same-day bilateral 

TKA. The mean age at time of index TKA was 70±6.9 years. One knee was randomly assigned to AS TKA and the other knee was 

assigned to PS TKA of the same Knee System. These two groups were compared for knee AP stability and clinical outcomes at two years 

postoperatively. Static AP stability was compared using anterior and posterior drawer stress radiographs at 90° knee flexion. Dynamic AP 

stability was evaluated using one leg standing lateral fluoroscopic images during range of motion. Clinical outcomes were compared using 

Knee Society score (KSS) and WOMAC score.

Results: There was significant difference in knee AP laxity at 90° flexion between the two groups (7.1±4.9 mm in AS group vs. 3.1±2.3 in 

PS group, p<0.001).However, there were no differences in dynamic AP stability under one leg standing fluoroscopic lateral images at 30˚ 

flexion (2.1± 1.1 mm in AS group vs. 2.3± 1.2 mm in PS group, p=0.432), 60˚ flexion (3.1±2.1 mm in AS group vs. 2.8±2.0 mm in PS group, 

p=0.364), and 90˚ knee flexion (3.3± 2.2 in AS group vs. 3.1± 2.4 in PS group, p=0.462). The KSS (161±25.7 in AS groups vs. 158±23.5 

in PS groups, p=0.840), and WOMAC scores (27±23.5 in AS groups vs. 23±17.1 in PS groups, p=0.682) were not significantly different 

between the two groups.

Conclusion: Although there was greater static posterior displacement in AS TKA group, both AS and PS TKA groups showed similar 

dynamic stability under weight-bearing conditions and clinical outcomes at two years postoperatively.



Oral Presentations

27

The 62nd Annual Congress of the  Korean Orthopaedic Association 2018

 Presentation No. 25  

Title: Hyperextension developed after posterior substituting total knee arthroplasty
Authors: JOONHEE LEE1 , HYUKSOO HAN1 , MYUNG CHUL LEE1 , DU HYUN RO1 , MIN-KU SONG1 , JANGYUN LEE1

Presenter: JOONHEE LEE Corresponding Author: HYUKSOO HAN Field: Knee
Affiliation: 1. SEOUL NATIONAL UNIVERSITY HOSPITAL { Orthopaedic } 

Introduction: Recurvatum deformity is a complication that develops in 0.5–1% of patients after total knee arthroplasty. Literature report that its 
clinical outcome is significantly worse when hyperextension is ≥ 5 degrees. Treatment is difficult once it occurs, thus it is important to prevent 
it from developing. However, there is lack of knowledge on what factors cause the development of recurvatum deformity. This study aimed to 
investigate factors associated with de novo development of hyperextension after posterior substituting total knee arthroplasty (PS-TKA).
Materials and Methods: Medical records of 255 patients that received PS-TKA were retrospectively reviewed, including 85 patients with 
≥ 5 degrees of hyperextension developed during follow-up (hyperextension group) and 170 patients without hyperextension (control 
group). Patient demographics and pre- and postoperative clinical and radiological variables—hip-knee-ankle angle (HKA), tibial posterior 
slope angle (TPSA), posterior femoral condylar offset (PCO)—were analyzed.
Results: There was no significant difference between two groups in regard to sex, age, or body mass index. No patients of both groups 
showed hyperextension preoperatively. Preoperative flexion contracture and further flexion was, respectively, 5.2° and 130.4° in the 
hyperextension group and 6.7° and 127.4° in the control group (p>0.05). Preoperative TPSA of both groups showed no difference. 
Compared to the control group, the hyperextension group demonstrated 4.61° larger preoperative HKA (13.24° vs. 8.63°, p<0.001) and 
2.04° larger postoperative TPSA (3.74° vs. 1.70°, p<0.001). Both preoperative PCO (25.3 mm vs. 28.8 mm, p<0.001) and postoperative 
PCO (25.9 mm vs. 30.3 mm, p<0.001) were smaller in the hyperextension group.
Conclusion: Preoperative HKA was larger in patients with hyperextension. While preoperative TPSA did not differ between the 2 groups, 
the hyperextension group had larger postoperative TPSA. These patients also demonstrated smaller pre- and postoperative PCO.To avoid 
recurvatum deformity in PS-TKA, excessive TPSA should be avoided. Care should also be taken in patients with small PCO and in patients 
that have severe varus deformity with large HKA.
Acknowledgment: All authors declare that they have no conflict of interest in the authorship or publication of this contribution. no funds 
were received in support of the study
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Introduction: Recently, the kinematically aligned (KA) total knee arthroplasty (TKA) which restores native alignment, joint line and laxities 
has emerged to provide more physiologic knee motion and stability after TKA. As one of the most important principle of KA TKA is to 
restore native laxity, the preservation of posterior cruciate ligament (PCL) and the use of cruciate retained (CR) prosthesis are essential 
prerequisites for performing KA TKA. However, how does posterior stabilized (PS) prosthesis affect postoperative biomechanics following 
KA TKA remain unclear. The objective of this cadaveric study was to determine whether PS prosthesis would affect knee motion and 
stability when performing KA TKA.
Materials and Methods: Seven fresh-frozen cadaveric knees were used. Each specimen was tested as following order. Native knee were 
tested first and CR TKA was performed. Following complete test of CR TKA, PS TKA was performed and tested. Both CR and PS TKAs were 
performed with standard KA TKA technique. All TKAs were performed using same model of a single-radius CR or PS prosthesis. The specimens 
were securely mounted on a custom knee testing system and digitized with a MicroScribe device to measure knee motion and laxities at knee 
flexion angles of 0°, 30°, 60°, and 90°. Medial and lateral femoral rollbacks and tibial axial rotation during the range of motion were recorded. 
Anterior-posterior, internal-external rotation, and varus-valgus laxities after application of 60-N loading were also measured.
Results: Although lateral femoral rollback during the whole ROM of both CR and PS TKA were decreased than native knee (p > 0.05 in all 
comparisons), there were no group differences between CR and PS TKA (p > 0.05 in all comparisons). In addition, no group differences in 
medial rollback and tibial axial rotation among native, CR and PS TKA (p > 0.05 in all comparisons). In terms of laxity, postoperative internal 
and external rotation changes after CR and PS TKA were similar to those of native knee. On the other hand, anterior laxity of both KA 
and MA TKA were increased at knee flexion angles of 30° but posterior laxity of only CR TKA was increased at knee flexion angles of 30°. 
Varus and valgus laxities of both CR and PS TKA were similar to those of native knee with the exception of increased varus laxity after CR 
TKA at knee flexion angles of 30°.
Conclusion: PS prosthesis provided similar rollback and laxities compared with CR prosthesis when performing KA TKA. During the early 
flexion range, PS prosthesis may provide even more posterior and varus stability than CR prosthesis.
Acknowledgment: We thank Oui Sik Yoo PhD of Central R&D Center, Corentec Co. Ltd. Corentec Co. Ltd . kindly provided the graphic data 
used in this study.
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Introduction: Recently, increased curvature designs in femoral posterior condyle geometry are introduced to achieve the high flexion and 

improve the range of motion in TKA (total knee arthroplasty). The aim of this matched-pair study was to compare the early outcomes 

of two different high flexion designs of femoral component: The high curvature design with minimal bone resection (Persona, Zimmer, 

Warsaw, IN) versus the high condylar thickness design with large bone resection (NexGen LPS-flex ; Zimmer, Warsaw, IN).

Materials and Methods: A total of 784 knees of primary TKAs were performed using high flexion designs, 162 knees involved the high 

curvature group and 622 knees involved the high condylar thickness group. After applying exclusion criteria, 1:2 matching was performed 

by the matching criteria retrospectively. After matching, 143 knees in the high curvature group and 286 knees in large thickness group 

remained. Ranges of motion, functional outcomes determined with use of standard scoring systems, and radiographic measurements 

were assessed. In addition, patients’ abilities to perform activities requiring deep knee flexion and patient satisfaction were evaluated with 

use of questionnaires at 2-year follow-up.

Results: The average postoperative maximal flexion was 123 ± 11˚(range, 92-139˚) for the knees with the high curvature design and 130 

± 10˚ (range, 103-140˚) for those with the large condyle thickness design, and the difference was significant (p = 0.009). In addition, this 

significant difference in range of motion was showed from 1year postoperatively (p=0.03). The two prosthetic designs also did not differ 

significantly with regard to the Knee Society scores; Hospital for Special Surgery scores; or the scores on the pain, stiffness, and function 

subscales of the Western Ontario and McMaster Universities Osteoarthritis Index. There was no significant difference in postoperative 

satisfaction and ability of high flexion activities between the groups at 2-year follow up.

Conclusion: At 2-year follow-up, the high curvature design resulted in less further flexion in a range of motion. This study suggested that 

postoperative gain in the flexion could be below the surgeon’s expectation according to the femoral component design of high flexion 

system.

Acknowledgment: none
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Introduction: The posterior tibial slope is usually reduced to between 3° and 5° degrees for Posterior stabilized type total knee arthroplasty 

(TKA) to control the flexion gap. But there is a lot of controversy about whether to uniformly adjust the tibial slope without considering the 

individual differences. The purpose of this study was to investigate the effect of the difference between preoperative and postoperative 

tibial slope on range of motion and functional scores.

Materials and Methods: We retrospectively reviewed 164 knees from 107 patients who underwent posterior cruciate ligament substituting 

TKAs from January 2014 to December 2015. The minimum follow-up period was 2 years and a single TKA system was used in all cases.

We analyzed the preoperative and postoperative tibial slope, patellar height, range of motion, WOMAC score, Hospital for Special Surgery 

score (HSS), Knee Society Score (KSS), the Forgotten Joint Score (FJS). Tibial slope was measured on a lateral radiograph by use of the 

proximal anatomical axis as a reference.

Results: The mean preoperative and postoperative tibial slopes were 8.0° and 1.1° respectively, and the mean tibial slope change was 

6.9°. The mean preoperative and postoperative range of motion were 117.3° and 129.2° respectively. There was no statistical relationship 

between tibial slope change and postoperative range of motion (R=0.158, p=0.461). And there was no change in patellar height 

postoperatively (Insall-Salvati ratio: 1.03 vs 1.06). In clinical scores, there was no statistical relationship between tibial slope change and 

WOMAC, HSS, KSS and the Forgotten Joint Score (P>0.05). But, reviewed by items, patients with larger slope change answered that 

they have more difficulty in “Rising from Sitting,” the womac function No. 10 (R=0.342, P=0.041). As for the Forgotten Joint Score, when 

answering its question No. 6, “when you are climbing stairs,” these patients answered that they are more aware of their knees (R=0.442, 

P=0.002).

Conclusion: The tibial slope change after for Posterior stabilized type TKA did not affect postoperative range of motion. However, large 

tibial slope change was correlated with worse clinical outcome especially in “Rising from sitting” and “Stair climbing”.

Acknowledgment: large posterior tibial slope change was correlated with worse clinical outcome especially in “Rising from sitting” and “Stair 

climbing”.
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Introduction: In the present study comparing 4 different types of TKA implants, we wanted to assess the effect of implant material and 

design on local mechanical environment in TKA using a finite element analysis model.

Materials and Methods: Three-dimensional finite element model of an intact proximal segment of tibial bone was made using Mimics 

(Materialise, Leuven, Belgium). The 4 types of implant designs used were implant A, DePuy ATTUNE; implant V, Zimmer Biomet Vanguard; 

implant L, Smith & Nephew Legion; implant P, Zimmer Persona. The implant A and V are made of CoCr. In contrast, the implant L and P are 

made of titanium (Ti). The effect of stress shielding on the periprosthetic bone was assessed by examining a strain energy density (SED). The 

SED was assessed by dividing the tibial bone into 5 areas. zone 1, 0 - 2 mm below the cement; zone 2, 2 - 5 mm; zone 3, 5 - 30 mm; zone 4, 

30mm to the end of the tibial stem; zone 5, 0 - 10 mm below the end of the stem. In addition, each zone was divided into four areas in axial 

plane: anteromedial (AM), posteromedial (PM), anterolateral (AL) and posterolateral (PL). The average peak axial contact forces obtained 

from in vivo telemetric measurements for normal walking, stair descending and stair ascending, were applied on the top surface of the 

models. The axial forces were split into medial (F med) and lateral (F lat) components. The percentage of bone volume at a risk of resorption 

was then calculated for the selected conditions in each zone and area to evaluate the impact of implant material, and design on the strain 

response of the periprosthetic bones. The bone density decrease was assumed when: -0.75 ≥ (SED intact / SED implant) - 1.

Results: The bone density tended to decrease in zone 1 and 2 whereas it tended to increase in zone 3 and 4 in all loading conditions 

including the normal walking, ascending, and descending. In normal walking condition, the changes of bone density were in normal range 

in implant V and P whereas there were greater changes according to the zones in implant A and L. The change patterns in the ascending 

and descending conditions were similar with the those of the normal walking conditions even if there were variations according to the 

zones and areas. 

Conclusion: The changes of the periprosthetic bone density showed similar patterns among the implants made of different materials 

and have different designs. However, we confirmed that the magnitude of the changes was found to be different for each implant. The 

findings in this study will need to be verified through further clinical studies.

Acknowledgment: The authors declare that they have no competing interests.
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Introduction: Previous studies have demonstrated that achieving neutral lower limb alignment within 3° is correlated with a lower rate 

of component loosening and early implant failure. Severe preoperative varus deformity (>15°) is a challenging factor in TKA, especially 

obtaining neutral postoperative limb and component alignment. The purpose of this study was to compare between femoro-tibial 

synchronizer assisted and navigation assisted TKA in terms of radiographic and clinical outcomes for a severe varus knee.

Materials and Methods: We identified all patients who underwent TKA for a severe varus knee between January 2006 and May 2013. 

Among 265 femoro-tibial synchronizer assisted TKA (SA-TKA) cases and 76 navigation-assisted TKA (NA-TKA) cases, propensity score 

matching was performed for age, sex, body mass index, preoperative lower limb mechanical axis (MA), Western Ontario and McMaster 

Universities Osteoarthritis (WOMAC) index, Knee Society knee score (KSKS), Knee Society function score (KSFS), and range of motion 

(ROM). Seventy three knees were matched to 73 knees. (preoperative MA – SA-TKA, 20.0° ± 3.8°; NA-TKA, 20.0° ± 4.1°, p=0.973) Each 

case was evaluated with respect to postoperative lower limb MA, alpha angle, beta angle, gamma angle, delta angle, ROM, WOMAC 

index, KSKS and KSFS.

Results: In both groups, post-operative WOMAC and KSS were significantly improved compared to pre-operative scores. There was no 

difference between two groups in respect of postoperative MA (SA-TKA, 1.58° ± 1.43°; NA-TKA, 1.52° ± 1.54°, p=0.811), implant position 

(alpha angle, beta angle, gamma angle, delta angle), WOMAC index, KSKS and KSFS. Outliers of postoperative MA (>3°, <-3°) was similar 

between two different surgical techniques. (SA-TKA, 16.4%; NA-TKA, 15.1%, p=0.820) Outliers of alpha and beta angles were also similar 

between two different surgical techniques.

Conclusion: Femoro-tibial synchronizer (Linker) assisted TKA, in patients with severe varus knee, resulted in similar postoperative 

radiological and clinical outcomes compared to navigation assisted surgery. Linker assisted surgery can be an option in severe varus knee to 

obtain well aligned lower limb and component alignment.

Acknowledgment: None
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Introduction: The aim of this study was (1) to compare the clinical and radiological outcomes of robotic and conventional total knee 

arthroplasty with a minimum follow-up of 10 years, (2) to evaluate the survival rate, (3) and to estimate the accuracy of the two techniques 

by analyzing the outliers of the total knee arthroplasty (TKA) patients.

Materials and Methods: We evaluated 351 patients (390 knees), 155 patients undergoing robotic TKA and 196 patients treated with 

conventional TKA with a mean follow-up of 11.0 years. HSS, KSS, WOMAC, SF-12 questionnaires were used for clinical evaluation. 

Mechanical alignment, implant radiological measurements and outliers were analyzed for radiological results. Kaplan-Meier survival 

analysis was performed for survival rate.

Results:  All clinical assessments showed excellent improvements in both groups (all, p<0.05), without any significant difference between 

the groups (p>0.05). The conventional TKA group showed a significantly higher number of outliers compared with the robotic TKA group 

(0<0.05). The cumulative survival rate was 98.8% in the robotic TKA group and 98.5% in the conventional TKA group with excellent 

survival (p=0.563).

Conclusion: Our study showed excellent survival with both robotic and conventional TKA and similar clinical outcomes at long-term follow-

up. However, in terms of radiological outcome robotic TKA showed fewer outliers compared with conventional TKA. With longer follow-

up and larger cohort, the accuracy and effectiveness of robotic TKA on implant survival rate can be elucidated in the future. 

Acknowledgment: n/a
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Introduction: There are limited previous findings detailed biomechanical properties following implantation with mechanical and kinematic 

alignment method in robotic total knee arthroplasty (TKA) during walking. The purpose of this study was to compare clinical and 

radiological outcomes between two groups and gait analysis of kinematic, and kinetic parameters during walking to identify difference 

between two alignment method in robotic total knee arthroplasty.

Materials and Methods: Sixty patients were randomly assigned to undergo robotic-assisted TKA using either the mechanical(30 patients) 

or the kinematic(30 patients) alignment method. Clinical outcomes including varus and valgus laxities, ROM, HSS, KSS and WOMAC 

scores and radiological outcomes were evaluated. And ten age and gender matched patients of each group underwent gait analysis (Optic 

gait analysis system composed with 12 camera system and four force plate integrated) at minimum 5 years post-surgery. We evaluated 

parameters including knee varus moment and knee varus force, and find out the difference between two groups.

Results: The mean follow up duration of both group was 8.1 years (mechanical method) and 8.0 years (kinematic method). Clinical 

outcome between two groups showed no significant difference in ROM, HSS, WOMAC, KSS pain score at last follow up. The kinematic 

method was found to have a significantly better KSS function score than mechanical method (Classical=74.8±16.45, Anatomical=83.7

±16.7, p = 0.02). Varus and valgus laxity assessments showed no significant inter-group difference. We could not find any significant 

difference in mechanical alignment of the lower limb and perioperative complicatoin. In addition, no significant kinematic or kinetic 

differences including knee varus moment (mechanical=0.33, kinematic=0.16 P>0.5) and knee varus force (mechanical=0.34, 

kinematic=0.37 P>0.5) were observed between mechanical and kinematic groups. 

Conclusion: The results of this study show that mechanical and kinematic alignment method provide comparable clinical and radiological 

outcomes after robotic total knee arthroplasty in average 8 years follow-up. And no functional difference were found between two knee 

alignment methods durning walking. 

Acknowledgment: none.
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Introduction: Fixed-loop devices for femoral suspensoy fixation of anterior cruciate ligament graft provides the more mechanical strength 

than that of the adjustable loop length device. Controversy is present as to whether adjustable loop-length devices(ALDs) could come 

loose and it provides adequate mechanical strength. In spite of the possibility of loop slippage, there is a paucity of mechanical data 

available on the effect of additional knot tying on elongation of loop length. Therefore it was hypothesized that additional knot tying on 

the button of ALDs would lead to less slippage in comparison with no knot tying case.

Materials and Methods: Twenty ToggleLoc® with Ziploop Technology® (Biomet sports Medicine,USA) were used for this study. Test was 

performed using the translucent plastic blocks with ACL socket to passing the ALDs and ‘ligament tensioner’ to apply the force to the loop 

with a multiple-stranded non-absorbable sutures, which substitutes for graft. A slippage of not-knotted group(group 1) was compared 

with a knotted group(group 2) with making 3 half hitch knot on the button of ALDs. Both groups were divided into 3 different groups 

of which loop-lengths were 15mm, 20mm and 25mm. First, a constant preload of 20 pounds was applied to the device for 30 seconds 

manually and the length of loop was measured. Additionally, cyclic testing was performed with manual loading of 20 pounds for 20, 50 

and 100 cycles. The length of the loop was measured after 20, 50 and 100 cyclic loading sequentially.

Results: No slippage was occurred after 20 cyclic loading in both groups at each loop length. The mean slippage of loop(SoL) after 50 

cycles of 15mm loop length were 2.5mm(0~5mm) in group 1 and 1.5mm(0~2mm) in group 2(p=0.015). The mean SoL after 50 cycles of 

20mm loop length were 2.9mm(0.5~5mm) in group 1 and 1.8mm(0~3mm) in group 2(p=0.023). There was no difference of SoL between 

two groups in the condition of 20mm loop length after 50 cyclic loading, and 25 mm loop length after 50, 100 cyclic loading.

Conclusion: This study indicated that additional knot tying on the button provides less slippage of loops than no knot tying when using 

ALDs in 15mm and 20mm loop length. However the slippage did not progress further after initial slippage in both groups.

Acknowledgment: none
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Introduction: Adjustable-loop cortical suspensory device has higher risk of soft tissue interposition between femoral cortex and the button. 

Soft tissue interposition, known as a probable risk factor for failure of the graft, can be identified when the button is found non-contact 

state in postoperative radiographs. However, in a single-bundle reconstruction which is more vulnerable to the fixation strength than 

double-bundle technique, the effect of non-contact or delayed contact is not reported yet. The purpose of this study was to investigate 

whether cortical non-contact or delayed contact of the adjustable-length loop cortical button affects knee stability and clinical outcomes 

after anterior cruciate ligament (ACL) reconstruction.

Materials and Methods: Fifty seven patients who underwent autogenous hamstring ACL reconstruction with single-bundle technique 

using an adjustable-loop femoral cortical button were divided into two groups according to cortical contact or not. In immediate post-

operative radiographs, 29 (51 %) showed femoral cortical contact of the button (Contact group), while 28 (49 %) showed cortical non-

contact (Non-contact group). During 2-year follow-up period, cortical non-contact group was divided into two subgroups, 16 (57 %) 

whose button showed delayed contact to the femoral cortex (Delayed contact subgroup) and 12 (43 %) whose button showed persisting 

non-contact (Persisting non-contact subgroup). Knee stability and clinical outcomes were compared between groups and subgroups using 

KT-1000 arthrometer, Lysholm knee score, and International Knee Documentation Committee (IKDC) score.

Results: There were no significant differences in knee stability and clinical outcomes between Contact and Non-contact groups (KT-1000; 

1.6 ± 0.9 mm and 1.4 ± 0.9 mm, respectively, p = 0.329) (Lysholm score; 94.1 ± 7.6 and 95.1 ± 6.0, respectively, p = 0.488) (IKDC score; 

82.9 ± 12.5 and 85.5 ± 12.5, respectively, p = 0.463). In subgroup analysis within Non-contact group, no differences were found between 

Delayed contact and Persisting non-contact subgroups in the knee stability and the functional outcomes at 2 years postoperatively.

Conclusion: Neither cortical non-contact nor delayed contact of the adjustable-loop femoral button affected knee stability and clinical 

outcomes after ACL reconstruction.

Acknowledgment: I would like to appreciate Prof. Yong In and my co-authors.  
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Introduction: Anterior cruciate ligament reconstruction (ACLR) is one of the most frequent surgery in the knee joint, thus epidemiologic 
analysis is needed. Several studies have reported about incidence and trend of ACLR in Western countries, however, there is no report 
investigated incidence and trend of ACLR in Korea. Therefore, we investigated the incidence and trend of ACLR in Korea from big data 
analysis
Materials and Methods: The data was collected from Health Insurance Review and Assessment Service (HIRA) from 2008 to 2016 in 
Korea. The patients with coding of cruciate ligament reconstruction were allocated, and those were categorized into ACLR group and 
posterior cruciate ligament reconstruction (PCLR) group by analyzing the diagnosis coding. In patients with ACLR, we investigated the 
total number per year and incidence per 100,000 (person-years) of ACLR procedures, and more detailed analysis was done according to 
sex and age. Further information regarding the surveys and data (population, age, sex) was based on Statistics (KOSTAT). Additionally, We 
also investigated concomitant surgical procedures during ACLR.
Results: The incidence of ACLR procedures rose from 21.8 per 100,000 person-years in 2008 to 29.1 per 100,000 person-years in 2016 
(P<0.001). The incidence of ACLR procedures performed in males significantly increased from 36.4 per 100,000 person-years at 2008 
to 46.4 per 100,000 person-years at 2016 (P<0.001) and in females, significantly increased from 7.2 per 100,000 person-years at 2008 
to 11.9 per 100,000 person-years at 2016 (P<0.001). The incidence of male population was significantly higher in comparison to that of 
female population (P<0.001). In terms of age distribution, the incidence of ACLR procedures increased from 9.8 per 100,000 person-
years at 2008 to 24.3 per 100,000 person-years at 2006 in patients of < 20 year olds, 40.4 per 100,000 person-years at 2008 to 68.3 per 
100,000 person-years at 2016 in patients of 20~30 year olds, 33.8 per 100,000 person-years at 2008 to 40.1 per 100,000 person-years 
at 2016 in patients of 30~40 year olds, 28.4 per 100,000 person-years at 2008 to 32.6 per 100,000 person-years at 2016 in patients of 
40~50 year olds, and 9.2 per 100,000 person-years at 2008 to 11.4 per 100,000 person-years at 2016 in patients of > 50 year olds.The 
most frequently concomitant surgical procedures during ACLR were meniscectomy, meniscal repair, and chondroplasty.
Conclusion: The incidence of ACLR procedures consistently increase from 2008 to 2016 in Korea and similar tendency was shown in male and 
female population. Based on these trends, there is a need to predict and prepare for future situations, and future studies about prevention and 
economic analysis of ACL injury in Korea will be needed. And, It is also important to recognize and treat the concomitant injuries.
Acknowledgment: No financial support was received
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Introduction: The current study was performed to assess serial changes in neuromuscular control until 1 year postoperatively in non-
athletic patients undergoing anterior cruciate ligament reconstruction (ACLR) using auto-hamstring tendon.
Materials and Methods: Eighty-two patients undergoing primary ACLR for isolated ACL injury were included. Serial neuromuscular control 
tests were performed preoperatively, at 6 months, and 1 year postoperatively. Neuromuscular control was evaluated using acceleration 
time (AT) and dynamic postural stability (overall stability index, OSI). Functional activity levels were assessed using the Tegner activity-level 
scale.
Results: Preoperative mean AT of the quadriceps and hamstrings in operated knees was 75.9±6.3 and 87.3±6.80 msec, respectively, which 
significantly reduced to 57.4±2.1 and 69.6±3.0 msec 1 year postoperatively (p=0.036). In non-operated knees, preoperative mean AT of 
the quadriceps and hamstrings was 50.5±2.0 and 60.1±1.7 msec, respectively, which was significantly prolonged to 57.7±2.0 and 71.3±2.8 
msec 1 year postoperatively (p=0.003). Mean preoperative OSI of non-operated knees was 1.2±0.1°. It significantly increased by 1.4±0.1° 
at 1 year postoperatively (p=0.001). In operated knees, mean preoperative OSI was 1.7 ± 0.8°. It significantly decreased by 1.4±0.8° at 1 
year postoperatively (p=0.012). Operated and non-operated knees were not restored to preoperative levels in terms of AT and OSI. Mean 
Tegner activity scores 6 months and 1 year postoperatively were significantly lower than pre-operative scores (p<0.001).
Conclusion: Neuromuscular control in operated and non-operated knees was not restored to preoperative levels of the non-operated 
knees until 1 year after ACLR. Therefore, clinicians and physical therapists should attempt to enhance neuromuscular control in both non-
operated and operated knees.
Acknowledgment:  This study was supported by a Korea University Grant
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Introduction: Re-operation(Re-reconstruction or Opposite side rupture), one of complication after ACLR(Anterior cruciate ligament 

reconstruction), is very serious problem and need to be careful. The purpose of this study was to investigate the incidence and risk factors 

of re-operation after ACLR in Korea using Health insurance Review and Assessment Service (HIRA) data.

Materials and Methods: The data was collected from Health Insurance Review and Assessment Service (HIRA) from 2008 to 2016 in 

Korea. Of patients who underwent ACLR and Re-operation in this period, We collected data by sex and age. The incidence rate per 

100,000 population was calculated using data from the Population and Housing census conducted by National Statistical Office during the 

same period. To analyze factors affecting Re-operation, Hazard Ratio(HR) was calculated by using Multivariate Cox regression analysis. As 

a factor, Sex, age and medium-high intensity physical activity estimated from the 6th National Health and Nutrition Examination Survey of 

2015 were used.

Results: Of the 129,316 ACLR performed during this period, 7502 Re-operation were performed and the rate of Re-operation was 5.8%. 

Re-operation were performed 6275 in males, 1227 in females and the rate of Re-operation was 6.04% in males and 4.84% in females. 

Also, Re-operation rate was 25.1% within 1 year after first ACLR, 24.5% between 1 year and 2 years, and 17% between 2 years and 3 

years. Multivariate Cox regression analysis showed that men(HR=1.14) had high risk than women. Defining the Hazard ratio(HR) of group 

with patients over 50 year olds as a reference point, HR showed 36.2 in patients younger than 20 year olds, 6.94 in patients of 20~30 year 

olds, 6.60 in patients of 30~40 year olds, 3.48 in patients of 40~50 year olds, respectively.

Conclusion: Re-operation rate after ACLR from 2008 to 2016 was 5.8% in Korea. Re-operation rate in males was higher than in females, 

and the 10-20 age group was significantly higher than the other age groups.

Acknowledgment: No financial support was received
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Introduction: In all-inside anterior cruciate ligament (ACL) reconstruction, it is usually difficult to obtain sufficient autologous 

semitendinosus tendon length for quadruple stranded graft in Asians, females, and those with short stature. The purpose of this study was 

to compare biomechanical properties of three different suture preparations for tripled graft and determine which method could achieve 

sufficient strength for ACL reconstruction through in vitro study. It was hypothesized that a suture technique with rip-stop (RS) stitch 

would have stronger mechanical properties in comparison with conventional four sutures.

Materials and Methods: Twenty-four bovine digital extensor tendons harvested from forelimbs were prepared in three different ways: 

Conventional Four sutures, Two RS sutures, and Four RS sutures. These grafts were directly connected to cylindrical metal rods of a tensile 

testing machine. All specimens underwent cyclic loading followed by a load-to-failure test. Preparation time, elongation, stiffness, and 

ultimate failure load were compared.

Results: For biomechanical comparison, the group with Four sutures was excluded because six (75%) specimens failed during cycle load 

test. The most common failure mechanism in the group with Four sutures was tendon split across the suture (89%, 16/18). The Four RS 

sutures group showed lower total elongation (Two RS sutures: 8.42 ± 5.28 mm; Four RS sutures: 3.86 ± 0.83 mm, p = 0.030), higher 

stiffness (Two RS sutures: 247.28 ± 53.39 N/mm; Four RS sutures: 329.27 ± 55.56 N/mm, p < 0.001), and higher ultimate failure load (Two 

RS sutures: 567.74 ± 60.50 N; Four RS sutures: 736.46 ± 32.50 N, p = 0.009) than the Two RS sutures group.

Conclusion: Four RS sutures showed sufficient strength for triple stranded graft for all-inside ACL reconstruction without increasing 

preparation time.

Acknowledgment: none
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Introduction: The purpose of this study was to compare the clinical outcomes of single-bundle (SB) ACL reconstruction and double-bundle 
(DB) anterior cruciate ligament (ACL) reconstruction with long-term follow-up of a large single-surgeon series, and to evaluate the survival 
rate and the progression of osteoarthritis of the ipsilateral knee and that of the contralateral knee by long-term follow-up study.
Materials and Methods: Between January 2008 and September 2010, we retrospectively evaluated three hundred seventy-seven 
patients who underwent primary ACL reconstruction and who were available for at 8 years of follow-up. Patients who received SB 
ACL reconstruction (n=263) were assigned to group SB and DB ACL reconstruction (n=114) to group DB. The patients were assessed 
with the International Knee Documentation Committee(IKDC), the Lysholm scores, Tegner activity score, knee joint stability tests, and 
patellofemoral osteoarthritis(OA) findings using the Kellgren-Lawrence(K-L) classification. Contralateral ACL injury was also evaluated.
Results: Thirteen patients underwent revision ACL surgery during the follow-up. Ultimately, 256 patients in group SB and 108 patients 
in group DB were available at the 8-year follow-up. At final follow-up, the IKDC subjective score(p=0.04) and Lysholm score(p=0.02) 
showed significantly superior results in group DB compared to group SB. However, there was no significant difference of Tegner activity 
score(p=0.30), range of motion(p=0.81), and knee joint stability tests. There was significant progression of patellofemoral OA between 
preoperative and final follow-up in ipsilateral knee of both two groups but not significant progression in contralateral knee. However there 
was no significant difference between two groups at the follow-up. There were 2.7% ipsilateral ACL graft failure in group SB, compared 
with 5.2% in group DB(p=0.12) and 6.4% contralateral ACL tear in group SB, compared with 5.2% in group DB(p=0.65). The mean 
survivorship of ACL graft was 9.47±0.05 years(95% CI, 9.36 to 9.58) in group SB and 9.87±0.16 years(95% CI, 9.54 to 10.20) in group DB, 
and there was no significant difference(p=0.25).
Conclusion: DB ACL reconstruction resulted in significantly better clinical IKDC subjective scores and Lysholms scores. However, most of 
the differences in clinical scores were small, and the clinical relevance of this difference is unknown. In addition, there was no significant 
difference in Tegner activity score, knee joint stability tests, patellofemoral OA, and survivor rate of the ACL graft and contralateral ACL 
after reconstruction after a minimum of 8 years follow-up.
Acknowledgment: N/A
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Introduction: The double-bundle ACL reconstruction technique shows better outcomes in rotational laxity, although functional recovery 
is similar between single-bundle (SB) and double-bundle (DB). The purpose of this study was to identify the risk factors that predict the 
unsatisfactory post-operative clinical outcomes after DB ACL reconstruction using multivariate logistic regression. We hypothesized that 
one or more risk factors including femoral or tibial tunnel positions could reasonably predict inferior clinical outcomes.
Materials and Methods: Inclusion criteria were consecutive DB ACL reconstructions from January 2006 to September 2012 with minimum 
3 year follow-up. Exclusion criteria included: (1) a delay to surgery from initial injury of more than 4 years (210 weeks); (2) contralateral 
knee pathology; (3) the lack of post-operative three-dimensional computed tomography; (4) single-bundle ACL reconstruction; (5) 
revision ACL reconstruction; (6) meniscus allograft transplantation after total or subtotal meniscectomy; (7) multiple ligament surgeries. 
According to the overall International Knee Documentation Committee (IKDC) rating at the last follow-up, we sorted all enrolled subjects 
into superior (IKDC grade A or B) and inferior outcome groups (IKDC grade C or D). Multivariate logistic regression was used to analyze 
risk factors including age, gender, body mass index, time from injury to surgery, posterior tibial slope, notch width index, cartilage injury, 
meniscus injury, and femoral and tibial tunnel positions.
Results: In comparison between the superior outcome group (n = 240) and inferior outcome group (n = 50), anterior (adjusted OR: .902, 95% 
CI: .846–.962) or distal (adjusted OR: 1.025, 95% CI: 1.006–1.060) femoral AM tunnel position was a significant risk factor for the inferior 
outcomes. Partial meniscectomy of medial (adjusted OR: 49.002, 95% CI: 7.047–340.717) or lateral (adjusted OR: 14.974, 95% CI: 2.181–
102.790) meniscus and delayed time from injury to surgery (adjusted OR: 1.062, 95% CI: 1.023–1.102) were also a significant predictor.
Conclusion: Anterior or distal anteromedial femoral tunnel position, partial meniscectomy of medial or lateral meniscus, and prolonged 
surgical delay of more than 11.5 weeks from injury were significant risk factors for the inferior clinical outcomes after DB ACL 
reconstruction.
Acknowledgment: Considering the risk factors identified, special attention should be given to meniscectomy for irreparable medial 
meniscal tears, applied during DB ACL reconstruction. In femoral tunnel positioning, anterior and distal position of femoral AM tunnel 
should be avoided for the satisfactory post-operative outcomes. Patients need to be informed about the inferior outcomes, when there is 
prolonged surgical delay of more than 11.5 weeks from injury.
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Introduction: Of the many issues regarding surgical techniques related to anterior cruciate ligament reconstruction (ACLR), single-bundle 

(SB) or double-bundle (DB) ACLR is one of the most debated topics. However, it is unclear which of the techniques yield better outcomes 

after ACLR for ACL injury. The purpose of this meta-analysis was to compare the benefits of SB and DB for ACLR in terms of biomechanical 

outcomes.

Materials and Methods: MEDLINE, EMBASE, the Cochrane Central Register of Controlled Trials, Web of Science, and SCOPUS electronic 

databases were searched for relevant articles comparing the outcomes of SB- versus DB-ACLR that were published until October 2017. 

Data search, extraction, analysis, and quality assessment were performed based on the Cochrane Collaboration guidelines. Biomechanical 

outcomes were evaluated using various outcome values in both techniques.

Results: : Fifteen biomechanical studies were included. The anterior laxity measured using the anterior drawer test showed significantly 

better results in DB-ACLR when compared with SB-ACLR. In addition, outcomes of anterior tibial translation test under simulated pivot 

shift presented with better result at low angle and 30 degrees in DB-ACLR, compared with SB-ACLR. However, there were no significant 

biomechanical differences between the groups in internal rotation. In terms of internal rotation laxity under simulated pivot shift, DB-ACLR 

at low flexion angle of knee yielded better results than SB-ACLR.

Conclusion: DB-ACLR is superior to SB-ACLR in terms of restoration of anteroposterior stability. However, the technique that yields better 

improvement in internal rotation laxity, and internal rotation laxity under simulated pivot shift at specific angle remains unclear.

Keywords: Anterior cruciate ligament, reconstruction, single-bundle, double-bundle, biomechanical, meta-analysis
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Introduction: Outside-in technique using hamstring grafts has become a popular choice for anterior cruciate ligament 

reconstruction(ACL-R); however, there is no consensus regarding the optimal time to start range of motion(ROM) exercise after the 

surgery. This study is to prospectively evaluate effects of early ROM exercise on clinical and radiologic changes including anterior knee laxity 

and tunnel sizes on femur and tibia, following ACL-R with outside-in method using hamstring autograft.

Materials and Methods: Patients who had a primary ACL-R with outside-in method using a hamstring autograft were prospectively 

randomized into 2 groups; early group initiates ROM exercise in 3 days after the surgery and delayed group initiates ROM exercise after 

3 weeks. Each patient underwent clinical evaluation(VAS pain score, IKDC subjective knee form, Lysholm score, Tegner score, Pivot shift 

test, Anterior drawer test, KT2000, range of motion, etc.) and radiologic evaluation on plain x-ray at 3, 6, 12, 24 and 48 weeks and three 

dimensional CT at 12 weeks after the surgery. Tunnel widening was measured at the three points on each image of x-ray and CT(Aperture, 

mid-point and end-point of tunnel from articular side). Sample size estimation calculations were justified based on the change of anterior 

knee laxity(KT-2000) between two limbs.

Results: Thirty eight patients (including 25 males), mean age 27.5±8.5 years, were recruited for the study. The mean differences between 

two groups regarding anterior knee laxity at POD 12 weeks, 24 weeks and 48 weeks measured by KT-2000 did not show statistically 

significant values, which were 0.67[95% CI, -2.3 to 1.0], 0.12[95% CI, -1.7 to 1.9] and 0.33[95% CI, -1.2 to 1.9], respectively. Tunnel sizes 

showed gradual increase as time passed but did not present meaningful difference between two groups. There were significant mean 

differences between two groups in ROM at POD 3 weeks(64.4, [95% CI, 52.62 to 76.08]), POD 6 weeks(23.3, [95% CI, 10.47 to 36.05]) 

and Tegner score at POD 12 weeks(7.4, [95% CI, 0.16 to 0.96]). One patient(5%, 1/19) in delayed group but no one(0%, 0/19) in the early 

group showed severe stiffness at POD 6 weeks and underwent brisement procedure under anesthesia. ROM after POD 12 weeks and 

other clinical scores including VAS pain score, pivot shift test grade, one-hop test, vertical-hop test, IKDC score and Lysholm score showed 

no significant differences between two groups.

Conclusion: The study showed no difference in anterior knee laxity and tunnel expansion with early ROM exercise compared to delayed 

ROM exercise after ACL-R with outside-in method using hamstring autograft. Early ROM exercise after the surgery can provide patients an 

early return to daily life without any complication concerning outside-in reconstruction method.

Acknowledgment: I would like to thank professor Jungku Ha for giving me a chance to proceed this study.
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Introduction: Anterior cruciate ligament(ACL) - Return to sports after injury (RSI) is an index widely used to evaluate psychological 

factors associated with return to sports after ACL injury. Authors translated the ACL-RSI into Korean language and conducted feasibility 

assessment on the Korean version of ACL-RSI through official Cross-cultural adaptation and validation method.

Materials and Methods: The Korean version of ACL-RSI was revised by preliminary inspection for 30 subjects, translation from English 

to Korean, and vice versa. For the validation of the completed Korean version, ACL - RSI Kr questionnaire was administered to patients 

who underwent an ACL reconstruction at 7 university hospitals in Korea, at least 6 months after operation. At the same time, KT-2000, 

Isokinetic strength test, Functional performance test and subjective questionnaires such as IKDC subjective knee form, Lysholm, and KOOS 

were performed. Test Retest Reliability was evaluated by ICC (Intraclass correlation). Interal consistency was evaluated by Cronbach alpha. 

Construct validity was evaluated by Pearson correlation test. Content validity was researched by Floor effect & Ceiling effect.

Results: 107 patients in 7 institutions were interviewed. The mean age was 28.3 years, consisting of 84 men and 23 women. The average 

follow-up period after ACL reconstruction was 13.2 months. Test Retest Reliability was remarkable with value of 0.949(ICC), Internal 

consistency was 0.932(Cronbach alpha), and Floor effect & Ceiling effect were confirmed to be less than 10%. Correlation Coefficients, for 

content validity, were checked 0.306-0.702(P<0.001, all) in correlation analysis with KOOS, IKDC and Lysholm, setting it fair to have structural 

validity.  In the questionnaire asking for return to sports, statistically significant difference (72.2 vs 60.3, p=0.025) was found between the 

patients who received more than 7 points and less than 7 points in ACL - RSI Kr values, proving its competitive discriminative value.

Conclusion: ACL – RSI translated into Korean was assessed to have fair validity and reliability. This method can be useful as a survey tool to 

effectively evaluate psychological factors after ACL reconstruction.

Acknowledgment: No financial support was received
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Introduction: The purpose of this prospective randomized controlled trial was to evaluate the effect of Hyperbaric oxygen therapy (HBOT) 

on postoperative pain, swelling, and short-term functional recovery in patients after ACL reconstruction.

Materials and Methods: 31 patients who underwent ACL reconstruction between Oct. 2016 to Jul. 2017 enrolled in this study. The 

Subjects were randomly assigned to one of both groups of control (N = 16) and experimental (N = 15) groups. Control group received 

only pharmacotherapy and rehabilitation therapy after ACL reconstruction. Experimental group took same procedure as control group, 

and five times of additional HBOT were performed for one week after reconstruction. Visual analogue scale (VAS), IKDC subjective score, 

Lysholm score, knee circumference, range of motion (ROM), serum creatine kinase (CK), erythrocyte sedimentation rate (ESR), C-reactive 

protein (CRP), and white blood cell (WBC) were used to evaluate postoperative change compared to preoperative baseline and effects of 

postoperative HBOT.

Results: VAS and ROM were statistically significant difference between two groups, but there were no significant differences in others. 

The changes in vas up to plateau after the first day of operation were 6.92 ± 1.49, 7.12 ± 1.50 (p = 0.551) in the HBOT and control groups, 

respectively. The mean days to plateau was 14.92 ± 7.06, 23.75 ± 7.29 (p = 0.003), respectively. Postoperative ROM changes compared to 

preoperative on the 14th and 28th days were statistically significant as - 3.92 ± 10.77 / - 20.00 ± 18.16 (p = 0.027) and 8.92 ± 9.84 / - 2.50 

± 15.59 9 (p = 0.008) in the two groups, respectively.

Conclusion: Despite limitations of the number of HBOT and the short follow-up period, the meaningful results were showed in the HBOT 

group after ACL reconstruction in aspect of the ROM recovery and the VAS reduction. It can be said that HBOT has some effect on the 

recovery after ACL reconstruction. 

Acknowledgment: This study was performed by Gangneung Asan Hospital research Grants.
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Introduction: We investigated the spinal and pelvic sagittal values of adults in their early 20s when standing and sitting. In Korea, there is no 
study to know the value of spinal and pelvic sagittal when standing and sitting. We want to know the value of each sagittal plane using EOS
Materials and Methods: The researcher recruited students in their early 20s, explained the EOS and the research, and voluntarily 
participated only after the explanation. Participants completed the questionnaire for the consent of the subjects and their vertebral and 
pelvic status. All participants who don’t have any operation record were healthy and asymptomatic volunteers. A total of 92 patients 
were enrolled in the study. The mean age was 21.5 years, with 65 women and 27 men. The average BMI was 21.5 respectively. Measured 
parameters were Pelvic Incidence (PI), Sacral Slope (SS) and Sagittal Pelvic Tilt (SPT) . Sagittal balance was measured by Sagittal Vertical 
Axis (SVA), T1 tilt, Kyphosis T1/T12  and Lordosis L1/S1 were measured in Kyphosis/Lordosis.
Results: The average Pelvic incidence was 48.98 ° when sitting, 47.49 ° at standing and the sacral slope was 14.5 ° when sitting and 37.03 ° 
at standing. Sagittal pelvic tilt was 34.41 ° at sitting, 10.46 ° at standing and SVA was 40.3 ° at sitting, -8.82 °at standing. Kyphosis T1 / T12 
25.32 ° at sitting, 37 ° at standing. Lordosis L1/S1 was 15.85 ° at sitting, 47.52 °at standing. T1 tilt was 4.4 ° at sitting, 4.8 ° at standing. Whole 
measured parameter’s numbers were enough for normal distribution.( Men parameter’s normal distribution tested Kolmogorov-Smirnov 
(p>0.05) ) The difference in pelvic incidence and Lordosis L1/S1 values according to position were not found to be statistically significant. (p>0.05) 
Pearson correlation coefficient analysis showed meaningful correlation for Lordosis L1/S1 and SS, PI and SS, PI and SPT, SVA and T1 tilt in case 
of stand up and Lordosis L1/S1 and SS, SS and SPT, SVA and T1 tilt in case of seated. (R>0.6, p<0.05)
Conclusion: It is important to measure and accurately analyze the spine and pelvic sagittal values of healthy adults in their 20s. We showed that 
spinopelvic parameters obtained from a large database in young adults in Korean populations. The normative values could help to estimate pre-
operatively the lumbar lordosis restoration and could be also used as guidelines for spinopelvic sagittal balance.
Acknowledgment: Youn Moo Heo, M.D., Jin Woong Yi, M.D., Tae Gyun Kim, M.D.,Hyun Jin Yoo, M.D., Min Young Ki, M.D. specially thank you 
and thank you for all members of Department of Orthopedic Surgery, Konyang University College of Medicine written by SANG BUM KIM
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Introduction: Parkinson disease is the common neurodegenerative condition that is related to various spinal deformities such as camptocormia. 
However, no report has demonstrated the adult spinal deformity (ASD) along with Parkinson disease (PD). The purpose of this study is to evaluate 
the radiological and clinical difference between ASD with and without PD undergoing long instrumented fusion with iliac screw fixation.
Materials and Methods: Thirteen patients with PD (PD group) undergoing surgical correction for ASD were matched in a 1-to-2 format with 
26 patients without PD (non-PD group) by age, sex, BMD, and total fusion levels using propensity score. The radiological outcomes including 
paravertebral muscles, and clinical outcomes such as the Oswestry Disability Index (ODI) and visual analog scale (VAS) were compared between the 
two groups. In addition, rate of proximal junctional kyphosis (PJK) and proximal junctional failure (PJF) as well as re-operations were assessed.
Results: Pre-operative coronal imbalance (29.9±23.5 vs. 16.9±9.4mm, p=0.019) and sagittal vertical axis (SVA) (134.2±78.2 vs. 64.4±
46.3mm, p=0.001) were significantly greater in PD group compared with non-PD group. However, pre-operative pelvic tilt (PT) (34.5±
10.5 vs. 24.2±13.9°, p=0.014) and coronal Cobb angle (CA) (19.2±11.5 vs. 10.6±9.0°, p=0.025) were significantly greater in non-PD group. 
Although post-operative CA (9.2±5.1 vs. 4.9±4.2°, p=0.012) was significantly greater in non-PD group, other radiological parameters 
were not significantly different after the surgery. Regarding the paravertebral muscles, ratio of cross-sectional area (CSA)-muscle to CSA-
disc (75.2±11.1 vs. 98.0±22.7%, p=0.002) was significantly lower as well as greater degree of fatty changes (42.5±8.8 vs. 34.0±7.2%, 
p=0.003) in PD group. PJF was developed in 6 patients with PD, while 1 patient in non-PD group (46.2 vs. 3.8%, p=0.003). In contrast, 
PJK was developed in 7 patients without PD, while 1 patient with PD (p=0.229). Median time to development of PJK or PJF (2.0±4.5 vs. 9.5
±25.2, p=0.035) was significantly shorter in PD group compared with non-PD group. Possible risk factor for PJF in PD group were lesser 
fusion levels (6.2±1.5 vs. 7.8±1.1, p=0.005), UIV at thoracolumbar junction (66.7% vs. 16.7%, p=0.029), and lesser ratio of CSA-muscle to 
CSA-disc (71.0±10.0 vs. 91.6±22.5%, p=0.04) by comparing non-PJK/PJF. Reoperations were also significantly different between the two 
groups (30.8% in PD vs. 3.8% in non-PD, p=0.046). Regarding the clinical outcomes, VAS for back pain and leg pain were not significantly 
different pre-operatively and post-operatively. However, ODI in PD group was significantly higher than non-PD group all the time.
Conclusion: In PD patients with ASD compared with non-PD patients, significantly greater pre-operative coronal and sagittal imbalance 
and weakness of paravertebral muscles were observed. Moreover Parkinson’s disease with camptocormia had a very high reoperation rate 
associated with technical complications. Patients should be appropriately counseled regarding the increased risk of operative complications 
and closely followed for incipient failure.
Acknowledgment: None
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Introduction: Both sagittal imbalance and sarcopenia affects daily activities, quality of life and mortality in the elderly, but little is known 

about their relationship and the influence of sarcopenia on sagittal imbalance. The aim of this study was to analyze the influence of 

sarcopenia and paraspinal muscle degeneration on sagittal imbalance.

Materials and Methods: This study retrospectively analyzed 71 female patients, aged from 60 to 85 years. Entire spine radiograph was 

used for measurement of radiological parameters. Lumbar spine MRI was used for measurement of functional cross-sectional area (FCSA) 

and fat infiltration rate (FI) of paraspinal muscle. Bioelectrical impedance analyzer (BIA) was used for measurement of a skeletal muscle 

mass index (SMI). Bone mineral density (BMD), gait velocity (GV) and hand grip strength (HGS) were examined as well. The subjects were 

grouped according to sagittal imbalance (SVA > 50mm; SI group) and sagittal balance (SVA≤50mm; SI group). The demographic date, 

radiologic parameters, sarcopenia parameters (GV, HGS and SMI), MRI parameters (FCSA and FI) and clinical outcomes (VAS, ODI, EQ-5D, 

SF-36) were compared between two groups. The relationships among all of the parameters were analyzed with the Pearson correlation 

coefficient. Through multivariate logistic regression analysis, the correlations between sagittal imbalance and relevant parameters were 

analyzed for risk factor evaluation.

Results: In a comparison of two groups, the SI group (73.6 ± 6.8 years, -2.3 ± 0.8) showed significantly higher age and lower hip BMD 

than the SB group (71.8 ± 7.1 years, -2.0 ± 0.8) (p=0.001, 0.047, respectively). In addition, the SI group (0.42 ± 0.19 m/sec, 16.4 ± 5.0 

kg, 5.6 ± 1.0 kg/m2) showed significantly lower GV, HGS and SMI than the SB group (0.69 ± 0.27 m/sec, 21.6 ± 4.4 kg, 6.5 ± 1.1 kg/m2) 

(p<0.001, <0.001, 0.002, respectively). The prevalence of sarcopenia diagnosed according to the criteria of the Asian Working Group for 

Sarcopenia was significantly higher in SI group (56.7%) than SB group (17.1%) (P=0.001). The SI group (1313.5 ± 397.2 mm2, 34.7 ± 8.0 

%) also showed significantly lower average FCSA and higher average FI than the SB group (1713.9 ± 249.2 mm2, 21.8 ± 5.3 %) (p<0.001). 

In Pearson correlation analysis, sagittal vertical axis had significant correlations with age (r=0.460, p<0.001), hip BMD (r=-0.263, p=0.026), 

EQ-5D (r=-0.395, p=0.001), SF-36 (PCS) (r=-0.307, p=0.009), SF-36 (MCS) (r=-0.268, p=0.024), average FI (r=0.566, p<0.001), average 

FCSA (r=-0.549, p<0.001), gait velocity (r=-0.469, p<0.001), hand grip strength (r=-0.200, p<0.001) and SMI (r=-0.492, p<0.001). In 

multivariate linear regression analysis, FI and SMI were significantly correlated with sagittal vertical axis (P<0.001).

Conclusion: Therefore, sagittal imbalance in the elderly was closely related with sarcopenia and paraspinal muscle degeneration.

Keywords: Sarcopenia, sagittal imbalance, paraspinal muscle degeneration
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Introduction: For surgical correction of lumbar kyphosis, three column osteotomies (3CO) have traditionally been employed for large 

degrees of correction at a single segment. However, 3CO procedures are technically challenging and carry high morbidity rates. Anterior 

column release (ACR) was developed as a less invasive procedure for restoring segmental lordosis. The aim of this study was to evaluate 

the radiographic outcomes of ACR technique for the patients with degenerative flat back.

Materials and Methods: Adults with degenerative flat back who underwent more than one-level ACR followed by open posterior 

instrumentation with a minimum 6-month follow-up were retrospectively reviewed. Pelvic parameters including interdiscal angle (IDA) and 

segmental lordosis (SL) were measured. SL was defined as the Cobb’s angle of segments in which ACR was performed. IDA was measured 

at 3 separate time; preoperative standing, preoperative supine, and postoperatively.

Results: Twenty-six patients were included in this study (25 females and 1 male). The mean age was 68.5 ± 5.9 (55-79). ACRs were 

performed in mean 2 levels per patient. Total 51 levels were operated with ACR technique (L2-3 : 7 levels, L3-4 : 20 levels, L4-5 : 24 levels). 

ACRs were performed for 1 level in 8, 2 levels in 14, and 3 levels in 5 patients. Mean total fusion levels were 4.5 (1-8). The cage height 

was 14.3 ± 1.7mm (12mm in 12, 14mm in 22, 16mm in 15, 18mm in 2 levels). Preoperative average IDA was -1.0° in standing position and 

3.5° in supine position. At the last follow-up, IDA was 16.4°, thus mean increase of IDA was 17.3° per one level. When evaluated according 

to operated levels, the mean increase of IDA was 12.7° at L2-3, 15.0° at L3-4, and 20.7° at L4-5. The segmental lordosis was 0.5 The 

segmental lordosis increased from 0.5° to 30.5°. Total lumbar lordosis increased from 18.5° to 43.9°.

Conclusion: Mean 15 degree segmental lordosis could be achieved per one operated level using ACR technique for the treatment of 

degenerative flatback.. Multilevel ACRs seems to have similar restorative capacity as three column osteotomy.

Acknowledgment: None
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Introduction: Sacropelvic fixation has been increasingly applied for restoration of global alignment in degenerative adult spinal deformity 

(ASD). However, few reports on proximal junctional kyphosis (PJK) after iliac screw fixation have been reported. The purpose is to evaluate 

risk factors and clinical outcomes of PJK after sacropelvic fixation for degenerative sagittal imbalance (DSI).

Materials and Methods: 93 patients who had undergone sacropelvic fixation for degenerative ASD were included with the following criteria: 

more than 60 years old, sagittal vertical axis (SVA) more than 5cm, more 5 levels fusion from upper instrumented vertebra (UIV) of L1 and 

above. Univariate and multivariate analysis for clinical, surgical and radiological factors including paravertebral muscles were conducted for 

risk factors for PJK compared to non-PJK group. Clinical outcomes were compared between two groups and within each group.

Results: 69 patients without PJK were compared with 24 patients who had PJK . The median time to development of PJK was 10.3 months 

[1-72 months] and the most common mechanism of PJK was the disc degeneration (54.1%) followed by fracture above UIV (17%), fracture 

at UIV (12.5%), subluxation and hardware failure (8.3%, respectively). In univariate analysis for PJK, higher body mass index (BMI, 24.1 vs. 

26.5, p=0.011), pre-operative pelvic incidence (PI) and lumbar lordosis (LL) mismatch (37.2° vs. 47.1°, p=0.027), pre-operative SVA (73.0mm 

vs. 119.5mm, p=0.05), post-operative of SVA (28.6mm vs. 54.4mm, p=0.008) were significant risk factor. Moreover, paravertebral 

muscles including cross sectional area (CSA, 1706mm2 vs. 1477mm2, p=0.021), and ratio of CSA of paravertebral muscle to disc (0.91 

vs. 0.76, p=0.020) were also significant risk factor in univariate analysis. Higher BMI (odds ratio (OR)=1.347, p=0.005), pre-operative PI 

and LL mismatch (OR=1.061, p=0.017), pre-operative SVA (OR=1.015, p=0.044), and lower ratio of CSA of paravertebral muscle to disc 

(OR=1.052, p=0.005) were the independent risk factors for PJK in multivariate analysis. Regarding the clinical outcomes, there was a 

significant difference in VAS for back pain (4.3 vs. 6.5, p=0.001) and ODI (41.3 vs. 54.4, p=0.015) between two groups at last follow-up. In 

addition, patients in non- PJK group reported significant improvement of VAS for back and leg pain, and ODI while there was no significant 

improvement of VAS and ODI in PJK group.

Conclusion: Greater post-operative SVA and weakness of paravertebral muscles including CSA were the significant risk factors for PJK after 

iliac screw fixation for DSI. Higher BMI, pre-operative sagittal imbalance such as PI-LL mismatch and SVA as well as lesser ratio of CSA of 

the paravertebral muscles to disc were the independent risk factors for PJK. Clinical outcomes including VAS for back pain and ODI was 

significantly improved in non-PJK group compared with PJK group.
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Introduction: In minimal invasive scoliosis surgery (MISS), facet fusion technique using allografts and bone graft substitutes was used. 

However the clinical effect of facet fusion technique was not reported before. This study was designed to compare the outcomes between 

open posterior fusion in conventional surgery and facet fusion in MISS in adolescent idiopathic scoliosis (AIS).

Materials and Methods: Totally 86 patients who have mean age of 15.8years and followed up for an average 21 months were enrolled. 

Patients were divided into two groups: Group A (open posterior fusion with allograft) and Group B (facet-fusion with bone graft 

substitutes). Group B was further divided into three groups based on graft substitutes: i) allograft, ii) demineralized bone matrix (DBM), iii) 

demineralized cancellous bone chips. Fusion was determined on conventional radiographs by determining loss of correction>10°, presence of 

lysis around implants, break in fusion mass and abnormal mobility of fused segment. SRS-22 questionnaire were used for clinical evaluation.

Results: Each 43 patients were enrolled in Group A and B. Two groups were statically same in view of demographic variables, curve 

distribution, levels of fusion and skeletal maturity. Group A obtained a correction in major curve of 38°±10° while in group B it was 40°±

12° (p=0.06). There was a loss of correction by 0.8°and 1.1° on follow-up (p= 0.41). There were implant related complications (n=4) and 

lysis around implants (n=3) in group A, while in group B only one patient had loss of correction (>10°). SRS-22 survey was better in group 

B in view of total, pain and satisfaction (p<0.05). Subgroup analysis in Group B showed same correction rate, loss of correction and SRS-22 

scores (p>0.05).

Conclusion: Facet fusion performed in MISS is statistically similar to open posterior fusion in conventional surgery on preliminary 

examination. The clinical outcomes related to pain, satisfaction were better in patients undergoing MISS.
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Introduction: The present study aimed to compare the handgrip strength (HGS) and paraspinal muscles volume between patients with 
adult spinal deformity (ASD) and matched patients with symptomatic lumbar spinal stenosis (LSS), and to investigate the influence of HGS 
and paraspinal muscles on clinical and radiological outcomes. This study included a total of 38 paired consecutive patients with ASD and 
DLSS who were scheduled to undergo spine surgery, which matched from 261 LSS patients cohort after propensity score matching for 
age, gender, BMI and comorbidities.
Materials and Methods: HGS and clinical outcomes, including visual analog scale (VAS) for back/ leg pain, Oswestry Disability Index (ODI), and 
EuroQOL (EQ-5D) were compared between the both groups.  The cross-sectional areas (CSA) of paraspinal muscles, including bilateral psoas 
(PS) and multifidus (MF) muscles from MRI were calculated at five lumbar disc levels, and compared between the both groups.  In ASD group, 
spinopelvic parameters including sacral slope (SS), pelvic tilt (PT), pelvic incidence (PI), lumbar lordosis (LL), sagittal vertical axis (SVA) were 
assessed from radiographs. The correlation of HGS and muscle CSA to clinical outcomes and spinopelvic parameters were evaluated.
Results: There was no significant difference in HGS between two groups. Each VAS for back pain and VAS for leg pain was significantly 
higher in ASD group and LSS group, respectively.  The CSA of PS and MF muscle was significantly lower in ASD group at L1-2, L2-3, L3-
4, L4-5 levels and at L2-3, L3-4, L4-5, L5-S1 levels, respectively.  For clinical outcomes, HGS showed significant correlation with ODI and 
EQ-5D in both groups. The CSA of PS muscle was significantly associated with VAS for leg pain at L1-2 and L3-4 levels in ASD group and 
with VAS for back pain at L2-3, L3-4, L4-5, L5-S1 levels in LSS group, respectively; while, the CSA of MF muscle was significantly correlated 
to ODI at L2-3, L3-4, L4-5, L5-S1 levels in LSS group. For radiological outcome, correlation coefficient tests revealed that the CSA of MF 
muscle was significantly associated with LL and SVA at L1-2, L2-3, L3-4, L4-5 levels and L1-2, L2-3, L3-4 levels, respectively, in ASD group. 
Whereas, HGS was not associated with any spinoplevic parameter.
Conclusion: These was no difference in HGS between both groups. VAS for back pain was significant higher in ASD group, while VAS for 
leg pain was significant lower compared with DLSS group. The CSA of PS and MF muscle were significantly lower in ASD group. HGS can 
be a predictor of clinical outcomes in terms of disability and health status. Paraspinal muscles volume is associated with clinical outcomes 
in terms of pain symptoms and disability status. Significant correlation between the CSA of MF muscle and spinopelvic parameters 
demonstrate potential causal relationship between paraspinal muscles and ASD.
Acknowledgment: none
Keywords: adult spinal deformity, degenerative lumbar spinal stenosis, paraspinal muscles, cross-sectional area, spinopelvic parameters
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Introduction: 
Study Design: Retrospective study
Objective: To know intra-rater and inter-rater reliability of EOS in sagittal alignment of spine and pelvis
Background of objective: Sagittal alignment of spine and pelvis is not only closely related with overall posture of a person but also 
evaluation and treatment of spine disease. In the last few years, EOS (EOS Imaging, Paris, France) imaging system, a new radiation dose 
X-ray device, became available for sagittal alignment. However, there is little research on the reliability of EOS.
Materials and Methods: 
Patient Sample: The patients were selected from an EOS image recording system. In total, 46 patients were selected between November 
2016 and April 2017. The exclusion criteria of subjects were as follows: (1) congenital spinal anomaly or deformity, (2) previous spine, pelvis 
operation history.
Methods: Sagittal parameters of spine and pelvis were measured by three examiners(two orthopaedic surgeons, one radiologist) using 
both manual and EOS method. Manual and EOS measurements were performed three times by each examiner. Means comparison t test, 
Pearson bivariate correlation analysis, reliability analysis by intra-class correlation coefficients for intra-rater and inter-rater reliability were 
performed using R package ‘IRR.'. 
Results: We found excellent intra-rater reliability and inter-rater reliability for EOS measurements. For intra-rater reliability, ICC(Intraclass 
correlation coefficient) ranged from 0.898 to 0.982. For inter-rater reliability, ICC ranged from 0.794 to 0.837. We used paired t-test to 
compare the values measured by Manual and EOS. There was no statistically significant difference between the two groups of Manual and 
EOS. Correlation analysis also showed a statistically significant positive correlation for each measurer.
Conclusion: Conclusions: EOS showed an excellent capability for reliable measurements. It will be widely used for measurement of spine 
and pelvic alignment.
Acknowledgment: We sincerely appreciate to Seo Eun Lee who is radiologist of Konyang University helped EOS data analysis
Keywords: Spine, Pelvis, EOS, Reliability, Sagittal balance
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Introduction: It is still unclear whether measurement of radiological parameters using static radiographs can reflect natural sagittal balance 
during gait. By contrast, motion analysis can demonstrate natural balance and pattern in patients with adult spinal deformity (ASD) during 
gait. The purpose of this study was to compare spinopelvic parameters using static radiographs with the values obtained using motion 
analysis during gait. The second purpose was to analyze pelvic compensation mechanisms by comparing the results of static standing 
X-rays and gait analysis.
Materials and Methods: Study sample : Patients who were scheduled to undergo surgery for either ASD with severe positive sagittal imbalance 
or lumbar spinal stenosis Outcome measures. Radiological sagittal spinopelvic parameters including sagittal vertical axis (SVA), lumbar lordosis 
(LL), sagittal vertical axis (SVA), pelvic tilt (PT), sacral slope (SS), and pelvic incidence (PI) and parameters in motion analysis during gait.
Methods : In this age- and sex-matched case control study, a total of 40 patients, each 20 subjects diagnosed with either ASD or LSS who 
were scheduled to undergo surgery were included. Both clinical outcomes and sagittal spinopelvic parameters, including SVA, LL, SVA, 
PT, SS, and PI were measured. In motion analysis during walking, the angle of anterior pelvic tilt and the angles of the pelvis, hip, and knee 
were estimated. The correlation between variables were analyzed.
Results: On standing lateral X-rays, SVA, PT, and PI - LL were significantly higher in the ASD group while SS and LL were significantly lower 
in the ASD group. However, on motion analysis, the average mean anterior pelvic tilt ± SD values in the ASD group were 8.3 ± 10.7 and 8.5 
± 10.7 on the right and left, respectively, and were not different from matched values in the LSS group. Furthermore, in the ASD group, SS 
and SVA showed a significant positive correlation with mean anterior pelvic tilt in motion analysis during gait. In the ASD group, SVA was 
significantly correlated with SS on standing lateral X-rays.
Conclusion: The present study showed that the failure of pelvic compensation would likely occur in patients with severe positive sagittal 
imbalance during walking. The failure of pelvic compensation can be explained by sacral anterior rotation, and progressive pelvic anterior 
tilt is caused by prolonged positive sagittal imbalance during walking.
Keywords: adult spinal deformity with sagittal imbalance, motion analysis, pelvic compensation, lumbar spinal stenosis
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Introduction: The source of pain in patients complaining cervical axial pain is often difficult to identify. Although, degenerative facet joint 
is regarded as frequent source of cervical pain, previous literatures reported inconsistent reliability in diagnosing the source of cervical axial 
pain. Furthermore, localization of pathologic lesions by MRI or CT was not a significant predictor of clinical outcome following facet joint 
injections in previous studies. The current study was conducted in order to evaluate the clinical usefulness of bone SPECT/CT in diagnosing 
the source of cervical axial pain and determining appropriate injection therapy.
Materials and Methods: Current prospective case series study included patients with chronic cervical axial pain and no upper extremity 
radiating pain, who have failed conservative management in the primary care setting for more than 6 weeks. The study patients had no 
previous cervical spine MRI or MRI with insufficient findings to determine further management. Patients with evident cause of neck pain and 
prior neck surgery, who cannot receive percutaneous injection therapy for other medical reasons were excluded from the study. Bone SPECT/
CT of cervical spine was performed, and method of percutaneous cervical steroid injection was decided according to the location of lesion with 
increased uptake in SPECT/CT study. Neck pain VAS was recorded before and 6 weeks and 6 months after the injection therapy. Improvement 
of pain VAS following injection therapy was statistically analyzed after stratification into the location of uptake and injection methods. 
Results: Among 61 patients included in the current study, 56 patients had positive scan: 31 (55.4%) with increased uptake in cervical 
facet joint, 24 (42.9%) in intervertebral disc, 6 (10.7%) in uncovertebral joint. Patients with increased uptake in intervertebral disc tended 
to have more pain in interscapular and trapezial area, compared to the patients with increased uptake in other sites. 20 patients had 
increased uptake outside the cervical spine, such as acromioclavicular joints and glenohumeral joints. Among 56 patients with positive 
scan, 39 received percutaneous injection therapy: 18 with facet joint injection, 13 with intradiscal injection and 8 with interlaminar 
epidural injection. Average pain VAS for these 39 patients was 6.92 (SD=0.92) before, 3.47 (SD=2.27) at 6 weeks and 4.31 (SD=2.23) at 6 
months after injection therapy (p-value by paired t-test=0.001). Proportion of patients with less than 50% improvement of pain VAS at 6 
weeks and 6 months after injection were 43.6% and 56.4%, respectively. When stratified according to the lesions of increased uptake and 
injection methods, improvement of pain VAS was not statistically different between the stratified groups.  
Conclusion: Cervical spine SPECT/CT can be utilized as a useful diagnostic modality for identifying the source of cervical axial pain and 
providing a guidance in deciding appropriate injection therapy.
Acknowledgment: None
Keywords: single photon emission computed tomography, SPECT, cervical axial pain, percutaneous cervical injection, facet joint



Oral Presentations

42

The 62nd Annual Congress of the  Korean Orthopaedic Association 2018

 Presentation No. 55  

Title: Biomechanical stress analysis of allo spacers among anterior plate/screws, lateral mass screws fixation and pedicle screws fixation in 
an anterior cervical discectomy/fusion model

Authors: TAE SUNG LEE1 , JI WON KWON1 , CHAE CHUL LEE1 , SUNG JAE LEE3 , TAE HYUN PARK3 , KYUNG SOO SUK2 , HAK SUN KIM2 , 
SEONG HWAN MOON1 , HWAN MO LEE1 , BYUNG HO LEE1

Presenter: TAE SUNG LEE Corresponding Author: BYUNG HO LEE Field: Spine
Affiliation:  1. SINCHON SEVERANCE HOSPITAL { Orthopaedic } , 2. GANGNAM SEVERANCE HOSPITAL { Orthopaedic } , 3. COLLEGE OF 

BIOMEDICAL SCIENCE & ENGINEERING, INJE UNIVERSITY { Others (Department of Biomedical Engineering) } 

Introduction: The graft-related problems such as subsidence and breakage could be affected by different fixation methods in anterior 
cervical discectomy/fusion surgery using allo spacers in terms of the difference in biomechanical characteristics. By using finite element 
model (FEM) analyses, the stresses and stress-shielding effects on allo spacer and vertebral body between different cervical fixation 
methods (anterior plate/screws, lateral mass screws fixation, pedicle screws fixation) were analyzed and compared.
Materials and Methods: Stress distribution and risk of subsidence on the allo spacer and vertebral body according to type of cervical 
fixation methods under the condition of hybrid motion control, including flexion, extension, axial rotation, and lateral bending, were 
investigated and analyzed. The detailed FEM of a previously validated, 3-dimensional, intact cervical spinal segment model of C3-7, with 
C5-6 segmental fusion using allo spacers, was used in the present study to evaluate the biomechanical characteristics of the different 
designs of cervical fixation using allo spacers, such as anterior plate/screws, lateral mass screws fixation and pedicle screws fixation.
Results: Among the three types of cervical fixations, pedicle screws fixation demonstrated the highest stress-shielding effect on the 
allospacers and endplate through the whole coverage of the vertebral body. Anterior plate/screws fixation demonstrated the lowest stress-
shielding effect on the allospacer, especially on the posterior wall of allospacers and contacting endplate, which could be considered as the 
highest risk factor of graft subsidence. The lateral mass screws also demonstrated the stress-shielding effect mainly on the posterior wall of 
allospacer and endplate, however the amount of stress-shielding was much less than that of the pedicle screw fixation.
Conclusion: The PPS demonstrated the highest Stress-shielding effect on allo spacers in ACDF surgery compared with the LMS and APS. 
Consideration on this biomechanical characteristics could be helpful to achieve better surgical outcome in complex combined anterior and 
posterior cervical spine surgery with severe degenerative spondylosis. 
Acknowledgment: Declaration of personal and funding interests: None
Keywords: cervical spine surgery, allo spacer, stress shielding, finite element model 
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Introduction: Anterior foraminotomy during anterior cervical discectomy and fusion (ACDF) may risk injury to the vertebral artery (VA). To avoid this 
catastrophic complication, surgical techniques using Kerrison punches or total uncinate resection have been proposed. However, foraminotomy 
using Kerrison punches may cause inadequate decompression and total uncinate resection have potential stability and subsidence issues. On the 
other hand, high speed burr can be efficiently used for anterior foraminotomy if avoidance of VA injury can be guaranteed. The purposes of this 
study were to evaluate the risk of VA injury and propose a guideline for secure foraminotmy using a high speed burr. 
Materials and Methods: Angio-computed tomography (CT) images of the cervical spine preoperatively obtained from thirty patients were 
evaluated. Surgical simulation of anterior foraminotomy with ACDF on the axial CT images was set as follows: mediolateral exposure 
between bilateral uncovertebral joints using a 40mm self-retractor, longitudinal axis of a burr located 6.5mm medial at the top of the 
retractor considering the radius of a hand-piece and a 3mm burr tip, and burr tip targeting the lateral margin of the pedicle. To assess the 
risk of VA injury, length from the anterior tip to drilling point on the uncinate process (TDL), drilling angle (DA), resection length of the 
uncinate process (RL), and distance from the VA to the burr tip (DVA) were measured from C45 to C67 levels bilaterally. To assess the safe 
margin of the foraminotomy, length from the anterior tip to drilling point 3mm away from the VA on the uncinate process (TD3L) was 
measured from C45 to C67 levels bilaterally. 
Results: The averages of TDLs were 0.4, 1.7, and 2.9mm in C45, C56, and C67, respectively. The averages of DAs were 19.1, 20.8, 22.6 
degrees in C45, C56, and C67, respectively. The averages of RLs were 7.3, 7.0, and 7.7mm in C45, C56, and C67, respectively. The averages 
of DVAs were 1.8, 2.6, and 5.2mm in C45, C56, and C67, respectively. The averages of TD3Ls were 2.2 and 2.8mm in C45 and C56, 
respectively. When a secure drilling point is set at 3mm away from the uncinate tip based on the averages of TD3Ls, outliers (more than 
3mm) were 19/60 (32%) and 22/60 (37%) in C45 and C56, respectively. Considering high outlier rates and maximum TD3Ls (4.1 in C45 
and 3.9 in C56), a secure drilling point can be set at 5mm away from the uncinate tip.
Conclusion: Anterior foraminotomy using a high speed burr during ACDF is safe in C67 and may be risky in C45 and C56 when targeting the 
lateral margin of the pedicle. This technique can be safely performed when drilling more than 5mm away from the anterior uncinate tip. 
Acknowledgment: none
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Introduction: Adjacent segment pathology (ASP) is a long-term complication of the cervical fusion procedure. However, no epidemiological 

data on prevalence of clinical adjacent segment pathology (cASP) with respect to various races has been published. The purpose of this 

study was to evaluate and compare the cASP after anterior cervical discectomy and fusion (ACDF) among various races.

Materials and Methods: MEDLINE, EMBASE, and Cochrane Library with manual searching in key journals, reference lists, and the National 

Technical Information Service were searched from in ception to August 2017(2016). Active researchers in the field were contracted to determine 

the relevant studies. Nineteen studies with total 1,829 patients were included in the meta-analysis. We extracted the publication details, sample 

size, and prevalence of cASP. We considered that the patient’s race depended on the location of a study’s corresponding institution.

Results: A total of 11 papers from North America, 5 from Europe, and 3 from Asia met theinclusion criteria. A total number of 1,829 

patients from 19 studies underwent ACDF, and 124 patients among them had cASP. The prevalence of cASP ranged from 1% to 24%. 

The mean prevalence of cASP in the North America group was 6.22%, Europe 6.64%, and Asia 7.23%, and there were no statistically 

significant differences.

Conclusion: The current study using the method of meta-analysis revealed that there were no significant differences in cASP following 

ACDF among the various races.

Keywords: Anterior spinal fusion; Clinical adjacent segmental pathology; Meta-analysis; Randomised controlled trial; Race
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Introduction: There continues to be debate over the benefits of surgical and conservative treatment for the cervical spinal cord injury (CSCI) 

without major fracture and dislocation in the preexisting cervical spinal canal stenosis (CSCS), especially early surgical treatment. In the 

previous animal models of cervical spinal cord injury, early surgical decompression may be a potentially reversible source from secondary 

injury if treated at the early period of the initial insult. However, the clinical outcomes of early surgery for incomplete CSCI with preexisting 

CSCS is still controversial in the human study. The purpose of this study is to evaluate the clinical outcomes of early surgical treatment (< 24 

hours) and conservative treatment for incomplete SCI with preexisting CSCS without major fracture or dislocation.

Materials and Methods: We retrospectively reviewed medical records and radiographic data of 54 patients with the American Spinal Injury 

Association Impairment Scale (AIS) grade B, C with preexisting CSCS without major fracture or dislocation between 2005 and 2015 were 

reviewed. Thirty-three patients (age, 57.4 ± 14.0 years) underwent early surgical treatment within 24 hours after initial trauma (S group) 

and 21 patients (age, 56.9 ± 13.6 years) underwent conservative treatment (C group) respectively by two spine surgeons in accordance 

with the surgeon’s preference. The primary outcome was comparison about the degree of improvement in AIS between the both group 

at 1 and 2 years follow-up. Secondary outcomes included assessment of the factors associated with the improved neurologic outcome 

between age, sex, trauma cause, canal compression rate, spinal canal diameter, initial AIS grade and treatment type (early surgical 

treatment versus conservative treatment).

Results: There was no significant difference in the distribution of age, sex, trauma cause, canal compression rate, spinal diameter and 

initial AIS grade between the two groups. At 2 years follow-up, 90.9% of S group showed a more than 1 grade improvement in AIS 

compared to 57.1 % in C group (p=0.004). Especially, in the cases of showing AIS improvement over 2 grades, S group (30.3 %) was more 

than 3 times more than C group (9.5 %) (Table 1). In the multivariate analysis of adjusted for age, sex, trauma cause, canal compression 

rate, spinal canal diameter, initial AIS grade and treatment type, presence or absence of early surgical treatment was the only significant 

associated factor of AIS improvement at 2 years follow-up (p=0.0044).

Conclusion: In the incomplete CSCI without major fracture or dislocation in the preexisting CSCS, the neurological outcome in early 

surgical treated patients was more superior than conservative treated patient in addition to long term outcome. Therefore, early surgical 

treatment which could prevent the secondary deterioration after initial insult would be considered in incomplete CSCI without major 

fracture and dislocation in the preexisting CSCS.

Acknowledgment: None.
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Introduction: Cervical sagittal malalignment after multilevel posterior cervical fusion is not rare. Cervical sagittal malalignment may be 
related to poor surgical outcome. Purpose of this study is to find out preoperative risk factors affecting postoperative sagittal malalignment 
in patients undergone multilevel posterior cervical spinal fusion.
Materials and Methods: Consecutive 38 patients with cervical myelopathy who had undergone multilevel posterior cervical fusion (distal 
fusion level was C7) were evaluated and followed more than 2 years. Group 1 consisted of 26 patients whose C2-7 SVA was 40mm 
or less than 40mm. Group 2 consisted of 12 patients whose C2-7 SVA was more than 40mm. Clinical outcome was studied subjective 
improvement rate, neck pain VAS, arm pain VAS, NDI, and JOA score. Radiologic outcome was measured C1-2 lordosis, C2-7 lordosis, 
C2-7 SVA, T1 slope. on cervical spine lateral radiographs. Differences of distance between spinous process of C7-T1 and segmental angle 
between C7-T1 were measured on flexion and extension radiographs. Statistical analyses were performed using independent sample T-test 
and paired sample T test.
Results: Preoperative clinical outcomes were similar between the two groups. Neck pain score was less in group 1 at last follow up. Subjective 
improvement rate was significantly higher in group 1. NDI was significantly improved in group 1. However in group 2, NDI was not improved 
significantly after the surgery. C2-7 sagittal vertical axis in group1 was maintained after the surgery. However, C2-7 sagittal vertical axis in 
group2 became worse from 28.4mm preoperatively to 46.9mm postoperatively. Differences of distance between spinous process of C7-T1 
(3.9mm in group 1, 5.7mm in group 2)and segmental angle between C7-T1 (4.0° in group 1 and 6.9° in group 2) were greater in group 2.
Conclusion: Preoperative risk factors affecting postoperative sagittal malalignment in the patients undergone multilevel posterior cervical 
spinal fusion was hypermobile C7-T1 segment. Based on the results of this study, we recommend distal fusion stops at C7 in patient with 
hypomobile C7-T1 segment and distal fusion extends to T1 in patients with hypermobile C7-T1 segment.
Acknowledgment: none
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Introduction: Posterior cervical foraminotomy (PCF) has been widely performed for the treatment of cervical radiculopathy. It is well known 
to be effective to ameliorate patient’s arm pain; also it could preserve neck motion after surgery unlike anterior cervical discectomy and 
fusion (ACDF). Recently, we found that previously resected lamina and medial facet had been spontaneously healed with regrown bone 
in the patients who underwent PCF. The purpose of this study is to assess postoperative bone regrowth at the operation sites following 
posterior cervical foraminotomy and to investigate whether it affects the clinical outcome. To our knowledge, this is the first report to 
describe bone regrowth phenomenon at PCF site and to elucidate its clinical relevance.
Materials and Methods: We retrospectively examined 80 foramens of 37 patients who underwent 1, 2 or 3-level PCF and were followed 
more than 2 years. To investigate the changes in neural foraminal dimension, authors measured the cross-sectional area of involved 
foramens on sagittal CT images which were taken preoperatively, at 2 days and at 2 years postoperatively. Longitudinal regrowth was 
assessed by the changes in the longitudinal length of posterior surface of facet joints on sagittal CT images and regrowth of resected 
laminae was measured by axial CT images taken at 2 days and at 2 years. Clinical outcomes including visual analog scale (VAS) of neck/arm 
pain and neck disability index (NDI) were also evaluated at the same period of time.
Results: Mean foraminal dimension significantly increased at 2 days after foraminotomy; however, decreased at 2 yeas by the regrowth 
of inferior articular processes (37.3±12.5mm² preoperatively, 41.7±13.2mm² at 2days, and 32.7±14.8mm² at 2 years; P<0.05). The 
inferior articular processes that were previously resected during foraminotomy grew inferiorly by 3.7±2.3mm. The average amount of 
bone regrowth from the resected laminae was 5.8±2.4mm. Despite regrowth of resected inferior articular processes and laminae, the 
improvements of neck/arm pain and neck disability at postoperative 2 days were similarly maintained until postoperative 2 years.
Conclusion: During PCF, medial half of inferior articular process of upper vertebra and superior articular process of lower vertebra is usually 
resected for the adequate decompression of stenotic neural foramen. According to the results of this study, resected inferior process 
would grow inferiorly and partially recover its original shape. This change could be helpful to provide more room for the instrumentation 
and fusion in case that secondary fusion surgery is necessary. As resected lamina also tends to be restored similarly to its preoperative 
morphology, secondary laminoplasty procedure could be performed without worry about hinge fracture if it is necessary. These bone 
regrowth phenomenon following PCF results in mild decrease of foraminal dimension, nevertheless, it would not affect the functional 
outcomes such as arm/neck pain and NDI.
Acknowledgment: none
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Introduction: Hypertrophy of the uncovertebral joint has been considered as a major cause of cervical foraminal stenosis (CFS).The cross-

sectional area of the uncinate process is a key morphologic parameter in the identification of uncovertebral joint hypertrophy. To evaluate 

connection between CFS and the uncinate process, we devised a new morphological parameter, the uncinate process area (UPA). We 

hypothesized that the UPA is an important morphologic parameter in the diagnosis of CFS.

Materials and Methods: UPA data were collected from 146 patients with CFS and197 control subjects who underwent neck computed 

tomography (CT) as part of a routine medical examination. Neck CT images were obtained from all subjects. The whole cross-sectional 

area of the bone margin of the uncinate process was measured at the C5-6 intervertebral disc level on CT scans using a picture archiving 

and communications system.

Results: The average UPA was 15.52 mm2 in the control group and29.97 mm2 in the CFS group. CFS group displayed significantly higher 

UPA levels (p<0.001). Regarding the validity of the UPA as a predictor of CFS, receiver operating characteristic curve analysis revealed an 

optimal cut-off point for the UPA of 21.15mm2, with 91.8 % sensitivity, 93.4% specificity, and an area under the curve of 0.972 (95% 

CI,0.956-0.989) in the CFS group.

Conclusion: The newly devised UPA is a sensitive parameter for assessing CFS. A higher UPA is associated with higher possibility of CFS. We 

think that this result will be helpful for diagnostic radiology in evaluating patients with CFS.
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Introduction: There have been lots of prior studies that show optimal surgical time for acute SCI. Most studies reported that early surgery 

had better results than late surgery. However, the timing of surgery remains controversial. We tried to evaluate the clinical outcomes of 

acute cervical spinal cord injury (SCI) depending on the timing of surgery.

Materials and Methods: We analyzed patients whose surgery was performed for acute cervical spinal cord injury from 2007 to 2017. We 

analyzed change in AIS(ASIA Impairment Scale) and ASIA motor subscore depending on the timing of surgery and analyzed the relation of 

clinical outcomes and age, gender, neurologic level of injury and type of spinal cord syndrome by multivariate analysis. Secondary outcomes 

were analyzed with complication and mortality.

Results: A total of 154 patients with acute cervical SCI were enrolled. Of these, 49 patients (group A) underwent early surgery (≤24hr), 

54 patients (group B) underwent intermediate surgery (24~72hr) and 48 patients (group C) underwent delayed surgery (≥72hr). AIS 

improvement was shown as 44.8% in group A, 31% and 24.1 % in group B and C respectively (A vs B&C; p=0.041). In the multivariate 

analysis, with steroid administration, the rate of AIS improvement were 33% in early surgery group and 16% in the other group (odds 

ratio=2.6, p=0.061). Age, gender, and NLI had no relation with AIS statistically. Mortality during hospitalized period was 2 in group A and 

1 in group B. The complication rate was 34.6% in group A, 28.5 and 24.4 % in group B and C respectively.  

Conclusion: Surgery prior to 24 hours after acute cervical SCI  could improve clinical outcome.

Acknowledgment: None
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Introduction: Patients with cervical myelopathy and radiculopathy have changes in range of motion and difficulty to keep horizontal gaze 
due to spondylosis and cervical kyphosis. Keeping horizontal gaze is significantly correlated with HRQOL, but there is no study how difficult 
keeping horizontal gaze is by radiologic evaluation in patient with cervical disease. In most medical centers, whole spine images are 
taken when patients are in standing position and keeping horizontal gaze. But this standard position is only temporary for the moment. 
Therefore, we studied the difference of spine parameters between comfortable position and standard position.
Materials and Methods: This study is a retrospective review of patients with radiculopathy or myelopathy at C2-C7 spinal level, who 
underwent whole spine X-ray imaging during the period of November, 2017 to March, 2018 for pre-operational(pre-OP) study. Exclusion 
criteria included previous spine operation, total hip or knee arthroplasty, inflammatory arthritic disease, atlantoaxial subluxation, scoliosis, 
vertebral compression fracture, tumor, poor quality image. In all patients, whole spine lateral X-ray images were taken in 2 postures, one 
as the standard X-ray according to SRS radiographic measurement manual, the other as standing X-ray in the most comfortable position 
that patient could stand the longest hours, keeping hip and knee extended. McGregor’s slope, C0-C2 angle, C2-C7 cervical lordosis, T1 
slope, Thoracic kyphosis (T1-T12), Thoracolumbar junction angle (T10-L2), Lumbar lordosis (T12-S1), C7 SVA (Sagittal Vertical Axis), C2-
C7 SVA, PT(Pelvic Tilt), SS(Sacral Slope), PI(Pelvic Incidence) were measured on each image. The clinical data used in this study is NDI (Neck 
Disability Index).  For all analyses, p-values <0.05 were considered to indicate statistical significance.
Results: 31 patients were included (27 myelopathy patients, 4 radiculopathy patients). The average age was 57.9 years (39-81). By 
measuring the comfortable posture, McGregor’s slope and C0-C2 angle decreased significantly (Table 1. p<0.05). However. T1 slope, 
thoracic kyphosis and C2C7SVA increased significantly at comfortable posture(p<0.05). McGregor’s slope in comfortable posture 
correlated with NDI, not in standard posture (standard : p=0.469, comfortable : p=0.046). But C2C7 SVA was not correlated with NDI 
(standard : p=0.09, comfortable : p=0.38).
Conclusion: This is the first study to verify that patients with cervical myelopathy or radiculopathy have difficulty maintaining horizontal 
gaze by radiologic evaluation. It is supported by the decrease of McGregor’s slope in comfortable posture. And compensation mechanism 
to keep horizontal gaze works by changing of T1 slope, C0-C2 angle and thoracic kyphosis, instead of increasing cervical lordosis. Standard 
standing X-ray posture does not reflect this mechanism. And McGregor’s slope in comfortable posture is more reliable factor to reflect 
clinical data than one in standard posture. In cervical disease patient, understanding difficulty to maintain keeping horizontal gaze and the 
mechanism to compensate it can be helpful in pre-operative planning
Acknowledgment: The authors thanks to Professor Lee.
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Introduction: Various reports on the radiographic parameters of spinopelvic sagittal alignment have informed the adoption of an evaluation 
system for spinal deformity. However, most parameters are focused on regional cervical or thoracolumbar alignment. Relatively few parameters 
have been reported regarding horizontal gaze and global sagittal alignment. This study aimed to analyze the correlation between C1 incidence 
(C1I) and spinopelvic sagittal parameters, and to assess the effectiveness of C1I for evaluating horizontal gaze and global sagittal alignment.
Materials and Methods: Whole spine standing radiographs of 118 patients (M:F=44:74, range 19–76) were analyzed. C1I was defined as the 
angle between a line from the center of the femoral heads through the midpoint of the sacral superior endplate and a line perpendicular 
to the line connecting the anterior tubercle to the posterior margin of the C1 spinous process. As inflection point incidences, L1, T1, and C2 
incidences (L1I, T1I, and C2I) were defined as the angle between a line from the center of the femoral heads through the midpoint of the 
sacral superior endplate and a line perpendicular to each L1, T1 superior endplate, and C2 inferior endplate. Pearson correlation and linear 
regression analyses were used to determine the relationships between C1I and the following spinopelvic parameters: radiographic chin 
brow vertical angle (r-CBVA), C2 pelvic tilt (CPT), C0–2 lordosis, C2–7 lordosis, C2–7 sagittal vertical axis (SVA), C2 slope (C2S), C2I, T1 slope–
cervical lordosis (TS–CL), TS, C7 SVA, T1I, thoracic kyphosis (TK), L1I, lumbar lordosis (LL), pelvic tilt (PT), sacral slope (SS), pelvic incidence (PI), 
and PI–LL. Interobserver reliability was calculated for all measurements using the intraclass correlation coefficient (ICC).
Results: All measurements showed a good to excellent ICC > 0.8. C1I was 1.2 ± 9.2 in terms of mean and standard deviation. C1I was 
significantly correlated with r-CBVA, CPT, TS–CL, C2S, C2–7 lordosis, and C2–7 sagittal vertical axis (SVA) in cervical regional parameters 
(r=0.734, 0.762, 0.544 0.551, 0.465, 0.369, p<0.01 respectively), and correlated with C7 SVA, PI, PT, and PI–LL in thoracolumbar 
parameters (r=0.212, 0.446, 0.617, 0.555, p<0.01 respectively). No correlations were observed between C1I and regional slope parameters: 
C0–2 lordosis, TK, LL, and SS. However, significant correlations were observed between C1I and inflection point incidence parameters: C2I, 
T1I, and L1I (r=0.783, 0.492, 0.544, p<0.01 respectively). A linear regression model showed that r-CBVA had a stronger relationship with 
C1I (R2=0.539) than with CPT (R2=0.311) and could be estimated by C1I and PT with an excellent R-squared value (r-CBVA = 6.12 + 0.65C1I 
– 0.37PT, R2=0.650, p<0.001).
Conclusion: C1I was reliably associated with horizontal gaze, cervical, thoracolumbar, and pelvic alignment. C1I could be a useful parameter 
for representing not only horizontal gaze, but also global spinopelvic alignment in evaluating spinal deformity patients.
Acknowledgment: NRF granf funded: 2018R1D1A1B07051146
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Introduction: The craniovertebral junction is anatomically complicated. In C1, it is difficult to insert posterior arch screw in small lateral 
mass and deformed posterior arch. In C2, it is difficult to insert pedicle screw in high riding vertebral artery (HRVA) and small sized pedicle. 
The aim of this study is to study the feasibility and limitations of C1 posterior arch screw and C2 pedicle screw in atlantoaxial (AA) and 
occipitocervical (OC) fusion patients.
Materials and Methods: We retrospectively studied 68 patients from (56 AA fusion, 12 OC fusion) who had AA fusion or OC fusion from March 
2008 to March 2018. We measured the dimensions of atlas and axis on coronal, sagittal, and axial reconstructed CT images and checked screw 
violation in postoperative CT. The authors defined HRVA as an isthmus height ≤5 mm or internal height ≤2 mm on sagittal images.
Results: There were 23 men and 45 women and the age averaged 62.2 years (range 20–87 years).  Fifty four patients diagnosed 
atlantoaxial instability, 9 diagnosed atlantoaxial arthritis, and 5 patients diagnosed C1 or C2 fracture. Twelve patients had rheumatoid 
arthritis (RA), 14 patients had os odontoideum and 10 patients had atlas assimilation. C1 posterior arch screw or lateral mass screw was 
not inserted in 17.6% (12/68) of patients. (9 patients: posterior arch height less than 3.5mm or inferior lateral mass height less than 5mm, 
2 patients: lateral mass fracture, 1 patient: VA anomaly). C2 pedicle screw was not inserted in 43.4% (59/136) of C2 pedicles due to 
HRVA or C2 pedicle width less than 5mm. Central canal violation of C2 pedicle screw was found in 7 patients, central canal violation of C1 
posterior arch screw was found in 1, vertebral artery groove violation of C2 pedicle screw was found in 2. VA injury or acute complication 
was not found in violated screws.
Conclusion: When performing C1 posterior arch screw and C2 pedicle screw, thorough preoperative evaluation of the bony architecture 
and vascular anatomy to avoid inadvertent VA injury. In patient with posterior arch height larger than 3.5mm and inferior lateral mass 
height larger than 5mm and lateral mass fracture, inserting C1 posterior arch screw or lateral mass screw is feasible without VA injury. In 
other cases, OC fusion should be considered. In patient without HRVA and C2 pedicle width larger than 5mm, inserting C2 pedicle screw 
is feasible without VA injury. In other cases, inserting other screw (C2 pars screw, C2 lamina screw, C3 screw) should be considered.  
Acknowledgment: Nothing to disclose.
Keywords: craniovertebral junction, atlantoaxial fusion, occipitocervical fusion

 Presentation No. 66  

Title: Assessment of sleep quality in patients with lumbar spinal stenosis
Authors: NA-KYOUNG LEE1 , HO-JOONG KIM1 , BONG-SOON CHANG2 , CHOON-KI LEE2 , JIN S. YEOM1

Presenter: NA-KYOUNG LEE Corresponding Author: HO-JOONG KIM Field: Spine
Affiliation:  1. SEOUL NATIONAL UNIVERSITY BUNDANG HOSPITAL { Orthopaedic } , 2. SEOUL NATIONAL UNIVERSITY HOSPITAL { 

Orthopaedic } 

Introduction: In general, prevalence of insomnia or sleep disorder reported from 10% to 48%. Previous studies have reported that the 
patient with spine pathology have poor sleep quality. Recent studies have also reported nocturnal leg pain or leg cramps in patients with 
LSS. To our knowledge, however, there has been no study regarding the association between sleep disturbance and LSS.  The authors 
hypothesized that symptomatic LSS would be associated with a poor sleep quality and sleep disturbance, which might be associated with 
poor health-related quality of life.  Therefore, the purpose of this study is 1) to identify the prevalence of sleep disorder in patients with 
symptomatic LSS, 2) to establish relationship between sleep disturbance and clinical outcomes in the patients with symptomatic LSS.
Materials and Methods: This study was designed as cross-sectional study, which was approved by the Institutional Review Board of our 
hospital and all participants provided written informed consent prior to enrolment.  The study included the patients with LSS.  Initially, 182 
patients were assessed for eligibility between September 2017 and February 2018. Of the 182 patients, 148 patients were enrolled in the 
study. The study was carried out at the spine center of a tertiary-care teaching institution between September 2017 and February 2018.
Results: Among 148 patients who participated in this study, 94 (63.5%) was classified into non-poor sleeper and poor sleeper. While there 
were no differences of demographic data and VAS for back/leg pain between the both groups, poor sleeper demonstrated significantly 
higher ODI scores and lower EQ-5D than non-poor sleeper (P = 0.003 and 0.004, respectively). VAS for back pain and VAS for leg pain had 
a negligible correlation with global PSQI score whereas ODI (r = 0.302, P < 0.001) and EQ-5D (r = -0.344, P < 0.001) showed a low positive 
and negative correlation with global PSQI score, respectively. All 148 patients with LSS were divided into the non-surgical treatment and 
surgical treatment candidate groups based on previous treatment and treatment plan. Even though surgical treatment candidate group 
showed significantly higher VAS for back pain, VAS for leg pain, and ODI score than non-surgical treatment group (P < 0.001 for all three 
variables), there was no difference of global PSQI scores (P = 0.220).  In addition, the poor sleeper ratio were not different between the 
both group (P = 0.733).
Conclusion: There are strong association between symptomatic LSS and poor sleep quality. Prevalence of poor sleeper is significantly high 
in symptomatic LSS patients, whether the patients need surgical treatment or not. Sleep quality can be a predictable value of functional 
disability and health related quality of life in symptomatic LSS patients.
Acknowledgment: pending
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Introduction: A considerable number of patients treated by degenerative spinal surgery suffered for non-specific symptoms of the foot. 

Because this foot complaint showed a variety of clinical presentation, there is no consensus on definition and diagnostic criteria. The 

purpose of this study was to evaluate the prevalence and risk factors for postsurgical foot complaint (PFC) after degenerative lumbar spinal 

surgery.

Materials and Methods: This retrospective comparative study reviewed 879 consecutive patients (341 men and 538 women) with 

degenerative lumbar disorders treated by either simple decompression or laminectomy and instrumented fusion. We evaluated the 

demographic, clinical, and surgical variables. The mean age at the time of surgery was 64.5 years and mean operative level was 1.6 

segments. PFC was defined as all kinds of as sensory symptoms of the foot including numbness, cramping, burning, hypoesthesia, 

dysesthesia, and ambiguous sensation that could not be clearly explained by spinal pathology. We assigned patients to the PFC group 

who complained foot paresthesia greater than two consecutive visits during regular follow-up with a three-month interval. Patients didn’t 

complain symptoms on foot were assigned to the asymptomatic group.

Results: PFC was observed in 182 of 879 patients (20.7%). PFC group consist of 30 patients (16.5%) with newly onset symptoms (no 

preoperative complaint) and 152 patients (83.5%) with residual symptoms persisted before surgery. In the PFC group, duration of 

preoperative leg pain (2.8 years) was significantly longer than those of the asymptomatic group (2.2 years) (p=0.048). The proportion of 

preoperatively existed foot symptoms (83.4%) and sensory deficit on the leg (50.3%) of PFC group was significantly greater than those 

of the asymptomatic group (42.9%, 27.4%) (p<0.001). Age, sex, mean number of operative segments, diabetes, revision surgery, neural 

complication, direct decompression using laminectomy, and preoperative motor weakness were not statistically different between two 

groups. Multivariable logistic regression analysis revealed two independent risk factors: the presence of preoperative foot symptoms 

(adjusted odds ratio 5.832, p<0.001) and preoperative sensory deficit (adjusted odds ratio 1.993, p<0.001). 

Conclusion: The prevalence of postsurgical foot complaint after degenerative spinal surgery was 20.7% and its significant risk factors were 

preexisting preoperative foot symptoms and sensory deficit. Comprehensive evaluation of preoperative symptoms could help to predict 

postsurgical ambiguous symptoms on foot.

Acknowledgment: No.
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Introduction: There is increasing evidence supporting an association between sitting time and low back pain (LBP). However, the degree 

of the association between the total daily sitting time and LBP in the general population is poorly understood. The purpose of this study is 

(1) to analyze the association between the duration of sitting time and LBP, and (2) to examine this association according to the degree of 

physical activity in population over 50 years of age with a nationally representative sample of Korean adults.

Materials and Methods: Nationwide Health surveys and examinations were conducted in general Korean representative populations (n = 

7,550 in 2014, n = 7,380 in 2015). Chronic LBP was defined as self-reported LBP lasting for more than 30 days during the past 3 months 

in a health survey. Sitting time and daily physical activity were evaluated using the long version of the international physical activity 

questionnaires (IPAQ). The duration of sitting time was divided into 2 categories according to the median value (7 hours), and further 

divided into 4 categories using quartiles. Physical activity was also divided into low and high physical activity according to duration of mid- 

to high-intensity activities. Multiple logistic regression was performed to find the rates of association between chronic LBP, level of sitting 

time, and physical activity.

Results: On multiple logistic regression analysis, sitting time more than 7 hours/day was significantly associated with LBP (adjusted odds 

ratio, aOR: 1.33, p<.001). The risk of LBP increased with increasing duration of sitting time. In participants with low levels of physical 

activity, the duration of sitting time showed more positive association with LBP than that in all the participants and participants with high 

levels of physical activity.

Conclusion: Longer duration of sitting time is a risk factor for LBP. Furthermore, long duration of sitting time with low physical activity 

further increases the risk of LBP.

Acknowledgment: No
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Introduction: Oblique lateral interbody fusion (OLIF) is considered a useful surgical method for the treatment of different lumbar 

degenerative diseases with favorable clinical results and few complications. However, there is little evidence of clinical effectiveness of OLIF 

in spinal stenosis without spondylolisthesis and dynamic instability. Current study was conducted in order to evaluate the clinical outcomes 

following OLIF for lumbar degenerative disease and to identify differences in outcomes when stratified according to preoperative 

diagnosis.

Materials and Methods: Patients receiving OLIF for lumbar degenerative diseases were included in the current study and were stratified 

into 4 diagnostic groups: 1) degenerative spondylolisthesis, 2) spondylolytic spondylolisthesis, 3) spinal stenosis without spondylolisthesis 

and instability, and 4) deformity. Patients who underwent previous surgery on the lumbar spine, those who planned to and received 

simultaneous direct decompression such as posterior laminectomy along with OLIF, who received additional surgery on the lower 

extremities within 1 year after OLIF surgery, and those with a follow-up period of less than 1 year were excluded from the current 

study Clinical outcome was assessed using multiple patient-reported questionnaires, including Oswestry Disability Index, Short Form-

36 Health Survey, Japanese Orthopedic Association Back Pain Evaluation Questionnaire, before operation and 3-, 6-, 12-months after 

operation. Radiologic outcomes including cage subsidence and completion of interbody fusion were also evaluated. Information regarding 

perioperative complication was collected and reviewed. Abovementioned clinical and radiological outcomes were compared between the 

diagnostic groups. 

Results: Overall, 169 patients with 262 operated levels were included in the study. All clinical scores items showed significant improvement 

at 1-year postoperatively for all diagnostic groups, with most of improvement occurring within 3 months after operation. Net and percent 

improvement, and proportion of patients reaching threshold for substantial clinical benefit were not significantly different between the 

diagnostic groups in all scoring items, except for lower extremity radiating pain of the deformity group. Although the deformity group had 

the highest overall complication rate, neurologic complications were more frequent in the spondylolytic spondylolisthesis group. Rate of 

complete fusion and cage subsidence for individual levels at postoperative 1 year was 62.7% and 32.6% respectively, which showed no 

significant difference between the diagnostic groups. 

Conclusion: The large, single-institution prospective cohort of the present study showed favorable clinical outcomes following OLIF for 

lumbar degenerative disease, even in spinal stenosis without spondylolisthesis and instability.

Acknowledgment: None
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Introduction: In our literature review, there is no study for microscope assisted direct decompression during OLIF or ALIF. The purpose of 

this study is to report the clinical and imaging outcomes of microscope assisted direct decompression during oblique lumbar interbody 

fusion(OLIF) or anterior lumbar interbody fusion(ALIF).

Materials and Methods: Twelve patients who were received microscope assisted direct decompression during OLIF or ALIF for lumbar 

spinal stenosis were enrolled. The OLIF was performed for the lesion upper than the L4-5 or in the case of multi-segment disease. The 

ALIF was performed for the lesion at the L5-S1. After anterior surgery, percutaneous pedicle screw fixation was performed and we did not 

have an additional decompression posteriorly in the all cases. For the clinical outcomes, we evaluated Short Form 36(SF 36) and Oswestry 

Disability Index(ODI) score. For the imaging outcomes, we obtained postoperative lumbar magnetic resonance imaging(MRI).

Results: Nine patients were received the OLIF and 3 patients were treated by the ALIF. In the clinical outcomes, SF 36 was improved from 

25.4 to 75.4 and ODI score was also reduced from 69.8 to 17.7. In the imaging outcomes, all patients had severe stenosis and the stenosis 

decompressed to mild in 9 cases and moderate in 3 cases postoperatively.

Conclusion: We could obtain the good clinical outcomes and effective decompression through microscope assisted direct decompression 

during OLIF or ALIF.

Keywords: lumbar spine, stenosis, direct decompression, oblique lumbar interbody fusion, anterior lumbar interbody fusion
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Introduction: Minimally invasive transpsoas lateral lumbar interbody fusion (LLIF) has been reported as an effective surgical option for 
various lumbar diseases. Many researchers reported high fusion rate and clinical excellence of various lumbar fusion surgeries with 
use of bone morphogenic protein (BMP). Previously, mammalian origin cell lines such as chinese hamster ovarian cells, were used to 
purify rhBMP-2. However, this method incurred low yield and high cost for obtaining sufficient amounts of rhBMP-2 because of a post- 
translational problem. To overcome this problem, Escherichia coli-derived rhBMP-2 has been researched as an alternative, and comparable 
efficacy has been reported. The purposse of this study was to analyze radiologic and clinical result of patients who underwent minimally 
invasive lateral lumbar interbody fusion using demineralized bone matrix (DBM) alone versus DBM mixed with E. coli-derived BMP.
Materials and Methods: Fifty six patients and 117 levels treated by minimally invasive lateral lumbar interbody fusion were included. 
Average age of the patients was 70.6 years and there are 17 males and 39 females. Graft materials were DBM only (DBM group) in 78 
levels and DBM mixed with BMP (BMP group) in 39 levels. Radiologic fusion was determined by Bridwell’s grade at postoperatively at 
6 months and 12 months. Clinical outcome was evaluated by VAS of low back pain and leg pain, and ODI score. Complications such as 
presence of thigh pain, infection, or heterotrophic ossifications are also reviewed.
Results: BMP group shows more rapid radiologic fusion. At 6 month follow-up, Bridwell’s grade I was 7.4% in DBM group(grade II, III, IV 
was 91.4%, 1.2%, 0% each) whereas 66.7% in BMP group(grade II, III, IV was 33.3%,0%, 0% each). (p=0.000) Moreover, at 12 month 
follow-up, it was 30.9% in DBM group(grade II, III, IV was 66.7%, 1.2%, 1.2% each) and 86.8% in BMP group(grade II, III, IV was 13.2%, 
0%, 0% each). (p=0.000) Preoperative and 6 month, 12 month follow- up measurement of VAS of lower back pain and leg pain, and 
presence of thigh pain were not significantly different between two groups. Preoperative ODI score was higher in DBM group(26.37) than 
BMP group(24.23).(p=0.000) But there is no difference in ODI score reduction rate and score itself at 6 month, 12month follow-up. There 
was 1 screw loosening and 1 infection complications in DBM group.
Conclusion: Addition of E.coli- derived BMP to DBM in graft material of minimally-invasive LLIF significantly increase fusion rate without 
complication. Clinical outcomes were comparable between two groups. 
Acknowledgment: No.
Keywords: Minimally invasive lateral lumbar interbody fusion, Degenerative lumbar disease, BMP, Fusion rate

 Presentation No. 72  

Title: Radiological risk factors for adjacent segment disease requiring surgery following PLIF: a minimum 10-year follow-up results

Authors: HAE-DONG JANG1 , JAE CHUL LEE2 , SUNG-WOO CHOI2 , CHUNGWON BANG2 , BYUNG-JOON SHIN2

Presenter: HAE-DONG JANG Corresponding Author: BYUNG-JOON SHIN Field: Spine

Affiliation:  1. SOONCHUNHYANG UNIVERSITY GUMI HOSPITAL { Orthopaedic } , 2. SOONCHUNHYANG UNIVERSITY SEOUL HOSPITAL { 

Orthopaedic } 

Introduction: One of the major issues after lumbar fusion is the development of adjacent segment disease (ASD) requiring revision surgery. 

Because ASD significantly increases over time, long-term follow-up (FU) data were essential to address risk factors. However, prior studies 

had relatively short FU results (almost less than 5-year) that are commonly discussed as a critical limitation. Moreover, there have been 

very few studies that identify whether a pre-existing disc degeneration or facet joint conditions can be a predisposing risk factor for ASD 

occurrence or not. The purpose of this study was to evaluate radiological risk factors for ASD requiring surgery following PLIF.

Materials and Methods: This retrospective comparative study based on the participants with degenerative spinal diseases underwent PLIF 

(less than 3 level). ASD patients requiring surgery within 10-year FU were included in the ASD group (n=66) and patients who followed-

up greater than 10 years without revision surgery were included in the control group (n=103). We evaluated the demographics and 

preoperative radiological conditions of the adjacent segment: Pfirrmann grade (Gr.) and Modic change on MRI, intervertebral disc vacuum 

phenomenon and facet joint degeneration on CT, UCLA grade and types of osteophyte on the plain radiograph.

Results: ASD group showed significantly greater proportion of high grade in Pfirrmann Gr. (53% vs. 30%, p=0.002), Modic change 

(12% vs. 3%, p=0.017), facet joint degeneration (75% vs. 47%, p=0.002), and UCLA Gr. (55% vs. 37%, p=0.022) compared to the 

control group. The proportion of vacuum phenomenon (20% vs. 9%, p=0.052) and traction spur (50% vs. 31%, p=0.033) of ASD group 

were higher than those of the control group. Multivariable logistic regression analysis identified two independent risk factors: Pfirrmann 

Gr. (adjusted odds ratio (OR) 9.33~9.83) (p=0.038, p=0.035) and facet joint degeneration (OR 4.55~13.83) (p=0.003, p=0.037). 

Demographics and other perioperative parameters were not significantly different between two groups. 

Conclusion: In the comparison between the ASD group (requiring surgery) and control group without revision surgery greater than ten-year FU, 

significant radiological risk factors for ASD were facet joint degeneration (CT) and Pfirrmann grade (MRI). Comprehensive preoperative radiological 

evaluation based on our results could help to predict ASD (requiring surgery) or long-term follow-up (without revision surgery) after PLIF.

Acknowledgment: No.
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Introduction: Proximal junctional kyphosis (PJK) and proximal junctional failure (PJF) are an increasingly recognized complication after long-

segment instrumentation. Therefore, identifying their risk factors is important to provide optimal clinical outcomes after spinal fusion. The 

aim of this study is to assess the mechanisms and the independent risk factors associated with proximal junctional failure (PJF) in patients 

undergoing long instrumented spinal fusion.

Materials and Methods: Consecutive patients who underwent long instrumented fusion surgery ( ≥ 4 vertebrae) to the sacrum with a 

minimum of 1 years of follow-up were retrospectively studied. Of these, 16 patients were PJF group and 53 patients were non-PJF group 

and radiographic measurements were compared between the two groups. Risk factors included patient factors, radiographical parameters 

such as age, BMI, BMD, thoracic kyphosis (TK), lumbar lordosis (LL), proximal junctional kyphosis(UIV-UIV+2), PJK+TK-LL, pelvic tilt, 

pelvic incidence and sacral slope. The chi-square test, T-test and the multivariate logistic regression test were used to compare outcomes 

between the groups.  

Results: The mean age was 74.9 years (range, 65–82 yr) and the average follow-up was 22.3months (range, 6-52mo) in PJF group. PJK 

was progressed 5.1 months (range, 2-7mo) after surgery and continuously progressed to the final follow-up. 4(25%) patients were treated 

surgically with proximal extension of the instrumented fusion. Age and BMI score were similar between PJF group and non-PJF group. 

Lower BMD tended to develop PJF (P=0.078). Higher pelvic incidence (PI) (P=0.004), higher preoperative pelvic tilt (PT) (P=0.009) and 

higher postoperative pelvic tilt (PT) (P=0.026) were identified as predictors associated with development of PJF.

Conclusion: PI and PT were predictive factors for PJF. PT is important indicator of overall rigidity and reference the ability of the spine to 

compensate for sagittal plane deformity. Special attention should be paid to these characteristics and to the choice of proximal instrumentation 

when attempting to prevent PJF. Prevention of radiographically evident PJF may hold the key to reducing the need for revision surgery.

Keywords: Proximal junctional failure,

 Presentation No. 74  

Title: Isolated upper lumbar segmental instability

Authors: KI HO NA1 , KEE YONG HA1

Presenter: KI HO NA Corresponding Author: KEE YONG HA Field: Spine

Affiliation:  1. SEOUL ST. MARYS HOSPITAL, COLLEGE OF MEDICINE, THE CATHOLIC UNIVERSITY OF KOREA { Orthopaedic } 

Introduction: To the authors’ knowledge, few reports described isolated upper lumbar segmental instability (IULSI) in the literatures. We 

performed retrospective study in the prospectively-collected database to introduce IULSI and its surgical results compared with those of 

conservative treatment.

Materials and Methods: We collected twenty eight patients with IULI, most of which were at L2-3 or L3-4 level, without instability at L4-5 

level. Exclusion criteria were concomitant instability at L4-5 levels, previous lumbar surgery, decompression only at upper lumbar levels, and 

more than 2 level fusion. Mean age was 62 years old (42~82), and mean follow up was 5 years 4 months (24~137 months). Among them, 

16 patients (female 12; average 61.6 years old, 42~75) underwent mono-segmental upper lumbar fusion due to spinal stenosis (F-group), 

and the other 12 patients (female 11; 61.6 years old, 46~82) were treated conservatively (C-group). Mean follow-up period was longer in 

C-group (mean 50.0 months, 24~123 months vs. mean 83.3 months, 41~137 months) (p<0.05). Lumbar coronal Cobb angle and sagittal 

parameters were measured in standing radiographs. Spinopelvic parameters including pelvic incidence (PI), pelvic tilt (PT), sacral slope (SS), 

lumbar lordosis (LL, L1-S1), upper and lower LL (ULL, L1-L4; LLL, L4-S1), and sagittal global parameters were measured. Clinical outcomes 

were evaluated by ODI and VAS score.

Results: Coronal Cobb angle improved in F-group (9.3° to 6.7°) compared with C-group (4.8° to 6.3°) (p<0.05). PI was similar (48.7 

in F-group vs. 44.5 in C-group) (p>0.05). Sagittal pelvic parameters were improved in F-group (PT, 20.0° to 17.9°; SS, 28.8° to 30.7°) 

compared with aggravated C-group (PT, 15.5° to 17.3°; SS, 29.0° to 27.3°) (p<0.05). LL was more aggravated in C-group (-37.8° to -40.1° 

vs. -40.5° to -34.0°) (p<0.05), where most of aggravation occurred in upper lumbar region (ULL, -6.5° to -9.3° vs. –5.8° to 1.3°) (p<0.05). 

Spinopelvic harmony was also more improved in F-group (PI-LL, 10.9° to 8.6° vs. 4.0° to 10.5°) (p<0.05). In F-group, global sagittal 

parameters showed favorable results (sagittal vertical axis, 28.2 mm to 31.8 mm; global tilt, 21.9 mm to 20.1 mm) (p>0.05). Clinical 

outcomes were also more improved in F-group (ODI, 26.6 to 11.6 vs. 21.1 to 16.3; VAS 6.3 to 3.1 vs. 5.7 to 5.0) (p<0.05).

Conclusion: In patients with isolated upper lumbar segmental instability, clinical and radiographic outcomes were improved after mono-

segmental fusion at average follow-up of 4 years, whereas aggravated after conservative management. Therefore mono-segmental fusion 

is recommended in patients with isolated upper lumbar segmental instability with spinal stenosis.
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Introduction: Sarcopenia is the age- and disease-related decline in muscle mass and function. Currently, the Recommendation of the Asian 

Working Group for Sarcopenia is being used for diagnosis of sarcopenia by hand grip strength, walking speed, skeletal muscle index. This 

diagnostic criterion is difficult to represent the mass and function of the back muscle. And non-imaging tests are not always accurate. For 

this reason, imaging is playing a larger role in the diagnosis of sarcopenia. The aim of this study was to suggest the radiologic parameters of 

back muscle morphology by Computed Tomography(CT). In addition, we demonstrate correlation between paraspinal muscle morphology 

and clinical parameters.

Materials and Methods: A total of 112 patients who underwent CT between January 2016 and December 2017 were enrolled. Normal 

group consisted of people who came for regular health checkup, and patient group consisted of people who visited orthopedic outpatients 

with low back pain. Normal group is 52 people, aged between 28 and 75 years (mean 57.0). Patient group is 57 people aged between 

18 and 75 years (mean 56.9). CSA and Fat Infiltration(FI) of paraspinal muscle(multifidus, erector spinae, and iliopsoas) were obtained on 

L4-5 disc level. CSA and FI was measured by segmental analysis using Hounsfield Unit(HU) on CT. CSA/Body Mass Index(BMI), FI/CSA of 

all patients were calculated for representing back muscle morphology. Lumbar extensor strength, grip strength, Appendicular Skeletal 

Mass(ASM), Oswestry Disability Index(ODI) of patient group were measured. Each group was divided by age of 60. CSA/BMI and FI/CSA 

were compared by age and groups. We also investigated the correlation between these radiologic parameters and clinical parameters such 

as lumbar extensor strength, grip strength, ASM, ODI.

Results: CSA/BMI, FI/CSA of normal group were measured as mean 0.97(SD 0.24), mean 0.043(SD 0.41). CSA/BMI, FI/CSA of patient 

group were measured as mean 0.63(SD 0.18), mean 0.17(SD 0.73) There was a statistically significant difference of CSA/BMI and FI/CSA 

between two group(p<0.001)CSA/BMI values in patients group have positive correlation with lumbar extensor strength, ASM, and FI/CSA 

have a negative correlation with lumbar extensor strength, ASM, ODI

Conclusion: CSA/BMI and FI/CSA can represent the back muscle morphology and these radiologic parameters are related with lumbar 

degenerative disease. Also, clinical parameters such as lumbar extensor strength, ASM, ODI was correlated with paraspinal muscle 

degeneration, but not correlated with grip strength. We could identify the various radiologic, clinical parameters associated with lumbar 

degenerative disease

Acknowledgment: The authors wish to thank to outpatient clinic of orthopaedic surgery and department of radiology in Eulji university 
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Introduction: Previous studies reported that hypertrophied superior articular process (SAP) was associated with an increased risk of lumbar 

foraminal stenosis. However, no study investigated the effect of SAP hypertrophy in lumbar lateral recess spinal stenosis (LLRSS). We 

hypothesized that the superior articular process cross-sectional area (SAPCSA) is the main morphologic feature in the diagnosis of LLRSS.

Materials and Methods: Data regarding the SAPCSA were collected from 109 patients with LLRSS. A total of 120 subjects in the control 

group underwent lumbar spine magnetic resonance imaging (MRI) as part of non-symptomatic medical examination. T2-weighted axial 

images were obtained from the two groups. Using a picture archiving and communications system, we analyzed the cross-sectional area 

of the bone margin of SAP at the level of L4-L5 facet joint on MRI.

Results: The average SAPCSA was 96.63 ± 13.37 mm2 in the control group, and 123.59 ± 14.18 mm2 in the LLRSS. The LLRSS group 

showed significantly higher levels of the SAPCSA (p<0.001) compared with the control group. Receiver Operator Characteristic (ROC) 

curve analysis was performed to determine the validity of the SAPCSA as a predictor of LLRSS. In the LLRSS group, the optimal cut off-

point was 110.71 mm2, with 83.5% sensitivity, 83.3% specificity, and AUC of 0.92 (95% CI, 0.88-0.95).

Conclusion: Higher SAPCSA values were associated with a higher possibility of LLRSS. These results are important in the evaluation of 

patients with LLRSS.
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Introduction: Neurologic intermittent claudication(NIC) is the crucial factor when we diagnose or decide surgical treatment in lumbar 

spinal stenosis. Some literature suggest the methods measuring the accurate NIC in lumbar spinal stenosis, they were complex and hard 

to apply in outpatient clinic. Therefore, in this study, we aimed to evaluate the feasibility of measuring NIC using accelerometer device in 

patients with lumbar spinal stenosis. 

Materials and Methods: Prospective cohort study was performed. Patient group included 20 patients who were diagnosed as Lumbar 

spinal stenosis with NIC and admitted for the surgery. The control group included 20 patients who were admitted to the outpatient clinic 

with simple back pain without complaining of NIC or gait difficulty.In this study, over 60 year old patients were included in both groups. 

We worn Accelerometer (Actigraph, FL, Pensacola, FL) on the waist of the patients and recorded a 30 minutes walking experience in the 

hospital and analyzed recorded gait patterns.The hand grip strength, core muscle strength, and ODI questionnaires were also examined to 

evaluate functional status including demographic data such as age, sex and BMI.

Results: The mean age of the patient group was 69.1 years old and they were slightly older than cotrol group, 62.8 years old but it was 

not stastically significant. During the gait time measured using the accelerometer, the percentage of resting time duration were 28.0% 

in the patient group and 16.9% in the control group. Patients group was statistically significantly longer. ( P=0.011) The interval time 

when patients started to walk until took rest was defined as NIC and the average value of the NIC interval was calculated within the 

measurement time. The mean NIC of the patient group was 9.2 minutes and the control group was 17.2 minutes. (p=0.025) Evaluation of 

functional status showed significant differences in core muscle strength and ODI score between both groups, but there was no statistical 

difference in hand grip strength. During the gait time, the patient's percentage of resting time was longer as the core muscle strength got 

weaker(r=-0.404, p<0.05) and patients with a high ODI score had a longer resting time. (r=0.50, p<0.01) . The measured NIC showed a 

negative correlation with ODI score(r=-0.431, p<0.05) 

Conclusion: It is expected that NIC can be evaluated by analyzing actual patient 's activity and gait by developing mobile device and big 

data processing technology.In this study, we conducted a pilot and feasibity study to measure the NIC using an accelerometer. As a result, 

the difference between the patient group and the control group was clearly revealed and as correlation with ODI and core muscle strength 

was shown, we could confirm that further improved research can be possible.

Acknowledgment: Declaration of personal and funding interests: None
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Introduction: Solid bone fusion is primary goal of all fusion procedures for lumbar spinal disease. Autologous iliac crest bone graft (ICBG) 

has been considered the gold standard for fusion methods. However, there has been few reports on the comparison of fusion rate 

between iliac crest bone and local bone graft in the treatment of lumbar spine disease.

Materials and Methods: 157 lumbar spine disease patients with posterior lumbar fusion from 2008 to 2013 were divided into autologous 

bone graft (86 patients) and local bone graft (71 patients) groups. Each group was further divided into single-level, two-level and three-

level by fusion levels. All surgical levels were evaluated and classified into five fusion grades anteriorly and posteriorly each. 

Results: The groups were not found to be statistically different in operative time, blood loss and follow-up period. There was no significant 

difference in fusion rate between the two groups in the one-level and two-level fusion, however there was significant difference in the 

fusion rate between the two groups in the three-level fusion with showing that iliac bone group fusion rate was superior to local bone 

group. 

Conclusion: Local bone graft is a reasonable alternative to iliac crest harvest bone for single and two-level instrumented fusions for lumbar 

spine disease. However, it is better to perform iliac crest harvest bone graft in the treatment of more than three-level instrumented lumbar 

fusion.
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Introduction: Many studies have shown that the TLICS has relatively high reliability and efficacy, so it can be useful to decision of the 

treatment plan as well as classification of the injury. However, there is a need for a practical approach about validity in many patients in 

order to increase the reliability of the clinical application of the TLICS. Especially, it is important to accurately determine the damage of the 

posterior ligament complex in the TLICS and magnetic resonance imaging at the time of injury may be helpful in correct classification. In 

this study, we retrospectively reviewed the treatment result of patients with thoracolumbar spinal injuries treated with magnetic resonance 

imaging and we discuss the validity of TLICS in the selection of treatment options.

Materials and Methods: Retrospective study was performed among the 330 patients that were treated from 2000 to 2016 in our hospital 

for thoracolumbar injuries. All patients underwent plain radiograph, computed tomography and magnetic resonance imaging of the 

thoracolumbar spine. Evaluation was done on clinical outcome and radiologic result and each case was analysed and scored according to 

the ASIA scale and TLICS.

Results: 139 patients out of 330 patients (42.1%) received conservative treatment and 191 patients out of 330 patients (57.9%) received 

surgical treatment. 128 patients out of 139 patients (92.1%) who received conservative treatment showed correspondence to treatment 

recommended by TLICS. The conservative treatment failed for 5 out of 10 patients (4.7%) that did not correspond with TLICS and they 

required surgical treatment. On the other hand, 160 patients out of 191 patients (83.8%) with surgical treatment showed correspondence 

with the treatment recommended by TLICS.

Conclusion: Our study shows high validity of TLICS system in conservative treatment. There are still limitations on appropriate treatment 

for burst fractures. Therefore additional research of TLICS system is required for setting more accurate and safer treatment plan in 

thoracolumbar injury including burst fracture without neurologic deficit.
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Introduction: Following spine fusion surgery, adjacent mobile segments encounter compensatory stress concentration. Resultant adjacent 

segment pathology (ASP) can develop neural symptoms. ASP in patients who underwent long lumbar fusion results in cord compression. 

We describe 13 patients who experienced neurological deficits after long instrumented lumbar fusion.

Materials and Methods: The inclusion criteria were (1) previous long lumbar instrumented fusion, (2) thoracic myelopathy caused by 

adjacent segment pathologies, and (3) no previous history of myelopathy before lumbar fusion surgery. Thirteen patients, 4 males and 

9 females were identified in our institute. All previous surgery was posterior spine fusion without 3-column osteotomy for degenerative 

lumbar diseases. Radiographic examinations and clinical assessments were performed in all patients prior to revision surgery. Except one 

patient who underwent anterior surgery only, 12 patients underwent posterior decompression and instrumented fusion was extended. 

The minimum follow-up period after revision surgery was 1 year (mean 4.5 years).

Results: At the time of revision surgery, the mean age of all patients was 71.5±6.6 years (58-82). UIV was L2 in 2 patients, L1 in 6 patients, 

D12 in 2 patients, D11 in 1 patient, and D10 in 2 patients. All patients presented paraparesis due to cord compression at the supra-

adjacent levels. Neurological deficits developed at average 4.9±5.0 years (0.5-15) after previous surgery. Interestingly, 3 patients showing 

neurological deficits within postoperative 1-year underwent iliac screw fixation. The mean duration of neurological deficits was 4.5±3.7 

weeks (1-12). All patients showed solid fusion. However, 11 patients except 2 patients with acceptable PI-LL (0.1° and -7.1°) had severe PI-

LL mismatch (31.1°±15.6°). The most common pathology compressing spinal cord was severe adjacent disc degeneration and subsequent 

canal stenosis (7 patients). Supra-adjacent segmental fractures occurred in 3 elderly patients (76, 77, and 79 years). These three patients 

had additional pathologies at the fractured level, including ossification of yellow ligament, disc herniation, and junctional subluxation. In 

3 patients, huge herniated disc at the adjacent level compressed spinal cord. Neurological status improved in seven patients (ASIA C to D) 

and was stationary in six patients (ASIA C). Two patients underwent 2nd revision surgery for repeated late neurological deficits from supra-

adjacent pathologies. Nine patients underwent perioperative major complications. The most common complication was lung problems 

such as pneumonia, pleural effusion, and pulmonary thromboembolism. Surgical site infection was identified in 3 patients and managed by 

antibiotics treatment without surgical debridement. The mean days of hospitalization were 49.1±21.8 (17-85). All complications resolved at 

the time of discharge.

Conclusion: Late neurological deficits can develop with various pathologies at the supra-adjacent levels. Sagittal parameters and iliac 

screw fixation might be associated with supra-adjacent segment pathology. Surgical outcomes were not favorable and perioperative 

complications were quite frequent. Surgeons must be aware of the surgical outcomes and notify patients preoperatively.

Keywords: late neurological deficits, long lumbar instrumented fusion, degenerative
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Introduction: The spine surgery holds rather aggressive and risk-taking property among orthopedic surgeries, in that it is sensitively related 

to the neurologic entity and it tends to take longer operating time. Therefore unpredicted postoperative medical complications are often 

troubling, requiring us keen awareness. Several retrospective studies have analyzed risk factors leading to diverse medical complications 

after spinal surgery, but most of them looked into incidences of each complication quantitatively, but were not qualitatively analyzed. The 

purpose of this study is to qualitatively analyze and reveal risk factors of GI-related complications including hepatobiliary complications and 

paralytic ileus.

Materials and Methods: All consecutive patients who underwent spine surgery at our institute from Jan. 1st, 2017 to Dec. 31th, 2017 were 

included retrospectively. Posterior and direct lateral spinal fusion surgeries on thoracic and lumbar level spines were included. Anterior or 

cervical level fusions or surgeries without procedure of fusion were excluded. Demographic and surgical data including age, sex, length of 

fused segments, location of fusion (thoracic, lumbar, or both), ASA(anesthesiologists) physical status classification, and duration of general 

anesthesia were analyzed. Incidence of paralytic ileus confirmed by gastroenterologists, elevated LFT(liver function test) and TB(total 

bilirubin) levels were investigated. Lab results were routinely checked on postoperative day and the day after, which was compared with 

preoperative data. In addition, days took to reach peak level was also identified. T-tests, ANOVA and multiple logistic regression analysis 

were used.

Results: 234 patients (282 surgeries) met the inclusion criteria. Length of fused segments(4.1±2.7 vs. 2.7±1.8, p<0.001) and duration of 

anesthesia(294.2±129.2 vs. 235.3±81.4, p=0.001) were significantly longer in patients with elevated TB. Similarly, in patients in whom 

LFT was elevated, the length of fused segments(3.5±2.2 vs. 2.6±1.8, p=0.001) and duration of anesthesia(271.5±100.1 vs. 232.1±

83.2, p=0.004) were significantly longer. In addition, it took 1.8 days for TB and 6.3 days for LFT to reach its peak level. Multiple logistic 

regression analysis revealed that length of fused segments(OR: 1.328) was the only significant factor for elevated TB, but length of fused 

segments(OR: 1.283) as well as female gender(OR: 2.413) was significant for elevated LFT. GI complications with clinical symptoms 

were developed in 15.81%(37/234). A case with elevated TB manifested physical examinations of surgical abdomen, which was in turn 

diagnosed with acute cholecystitis and underwent laparoscopic cholecystectomy. In another case, periappendiceal abscess was diagnosed 

on POD 12 which was treated with pigtail drainage.

Conclusion: Patients on postoperative care after spinal surgery should be in direct attention as soon as possible when they manifest 

abdominal symptoms. Lab results must be carefully reviewed and early consultation to gastroenterologists or general surgeons is 

recommended. Simultaneously, radiologic studies must be checked and we should not hesitate to take CT scans in order to avoid 

preventable complications.
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Introduction: The roles of cages in lumbar interbody arthrodesis are to provide stability and fusion bed through the void of it. Generally, 

the ratio of fused area of local bone inside cages at regions exposed to endplates was less than 50% in lumbar interbody fusion and need 

for additional extra-cage bone grafting have been suggested. However, there have been no descriptions about extra-graft bone bridging 

to determine interbody fusion status. So the purpose of this study to first report extra-cage bone bridging patterns and anterior bone 

bridging (ABB) pattern using specific designed cage with anterior hole with ogival shape in lumbar interbody arthrodesis.

Materials and Methods: Among 113 patients who underwent transforaminal lumbar interbody arthrodesis using ABB cages. Bone bridging 

was evaluated at intra-cage area (InGBB), extra-cage area (ExGBB) and anterior bone bridging (through the medial, lateral, superior and 

inferior holes of both right and left inserted cages) respectively in 45 patients with 62 levels who took a postoperative 1 year CT scan in 

prospective manner. Intradiscal preparation for fusion following disc removal was made and each 6cc of grafting bones made of half-

mixed local autobone and artificial bone (Osteon II, calcium phosphate + hydroxyapatite) was impacted into disc space anteriorly followed 

by inserted two ABB cages filled with autogenous bone.

The grading in InGBB was defined as follows: 1 (No bridging at superior and inferior endplate), 2 (Bridging at superior or inferior endplate), 

3 (Bridging at superior and inferior endplate, but clear transverse radiolucent line, and 4 (Complete bridging) and the higher score was 

selected in both cages evaluation. The grading of ExGBB was defined as follows: 1 (No bridging at superior and inferior endplate), 2 
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(Incomplete bridging: bridging at superior or inferior endplate, Bridging at superior and inferior vertebra, but clear transverse radiolucent 

line), and 3 (Complete bridging). The highest score was selected among the 4 aspects evaluations. ExGBB was evaluated at the operated 

disc space outside the cages at each lumbar segment and the anterior and posterior ExGBBs were evaluated in the sagittal set views 

and the left and right ExGBBs were evaluated in the coronal set views in multi-reconstructed CT scan. InGBB was evaluated within the 

confines of the void of both cages, and not outside cages. The scores of ExGBB and InGBB were rated on the coronal and sagittal set 

views simultaneously.  The axial plane was set parallel to the disc space on the coronal and sagittal views. The sagittal plane was set 

perpendicular to the disc space on the coronal view and the posterior margin of the vertebra on the axial view. The coronal plane was set 

perpendicular to the disc space on the sagittal view and parallel to the posterior margin of the vertebra on the axial view. they were divided 

into “Fusion (1+1, 1+2, 2+1, 2+2, 3+1)”, “Undetermined (3+2)”, and “Non-fusion (1+3, 2+3, 3+3, 4+3, 4+1, 4+2)”. The grading of ABB was 

defined as follows: 0 (no ABB), 1 (incomplete ABB) and 2 (complete ABB through anterior channel to void) in both cages. The scoring of 

ABB was evaluated on sagittal plane was set parallel to the diagonal of the cages on coronal view in both cages respectively. Clinically, all 

patients was assessed for Numeric rating scale on back (NRS), Oswestry disability index (ODI),and EQ-5D-5L.

Results: 
1) InGBB

The average stages of InGBBs were 3.41 in right and 3.45 in left with no statistically difference. (p=0.054) (Fig. 1).

2)ExGBB

In ExGBB, the average scores significantly higher in anterior (2.81) compared with 2.5 in posterior, 1.78 in right and 1.73 in left side 

(p<0.05). (Fig. 2)

3)ABB

In case of anterior bone bridging graded as 0, 1, and 2 were not significantly different between right and left side, however, medial 

aspect of both sides showed higher score than lateral, superior and inferior aspect (p<0.05).

4) Effects of InGBB and ExGBB for determination of fusion

Based on suggested fusion criteria, “apparent fusion” were 34.68% and “probable fusion” was 50.8%. The “probable non-fusion” and 

“apparent non-fusion” rates were 13.71% and 0.81%, respectively (Fig. 3).

Conclusion: In evaluating interbody fusion status, ExGBB, especially anterior ExGBB could be one of important bridging pattern and ABB 

cage with anterior hole can get the another bone bridging between grafted bone anteriorly and grafted bone within the cages, especialy 

medial side. The advantages of ABB cage may provide more stable and multi-bone bridging, however, further studies are needed to 

support its biomechanical superiority and clinical benefits.

Keywords: lumbar interbody arthrodesis, anterior bone bridging, cage
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Introduction: As evaluating radiographic fusion status in patient underwent lumbar interbody arthrodesis, bone bridging at intra-cage or 
through the grafted structural bone have been focused. However, the ratio of these area at regions exposed to endplates was less than 
50% in lumbar interbody fusion and need for additional extra-cage or graft bone placement in disc space. Until now, there have been no 
descriptions or about extra-graft bone bridging in any lumbar interbody fusion criteria. So, the purpose of this study is to introduce new 
criteria for determination of lumbar interbody fusion status on multidirectional CT scan and reports its inter- and intra- observer reliability.
Materials and Methods: Among 113 patients who underwent transforaminal lumbar interbody arthrodesis from May, 2015, data of 
postoperative 1 year computed tomography (CT) scan of 89 patients with 119 surgical lumbar segments were evaluated. All patients 
were underwent arthodesis surgery in lumbar spine, bilateral cage insertion and pedicle screw instrumentation and extra-cage grafte 
bonematerials (each 6cc at right and left) made of half-mixed local autobone and artificial bone (calcium phosphate +hydroxyapatite) was 
impacted into disc space anteriorly followed by bilateral cage filled with local autogenous bone were inserted bilaterally. 
All CT scan were checked in single center and same manner and were reconstructed using an Extended Brilliance Workspace 4.5 
workstation after axial scanning. The suggested criterial consists of extra-cage bone bridging (ExGBB) graded 1,2,3,and 4 and intra-cage 
bone bridging (InGBB) graded 1, 2, and 3. The grading in InGBB was defines as follows: 1 (No bridging at superior and inferior endplate), 
2 (Bridging at superior or inferior endplate), 3 (Bridging at superior and inferior endplate, but clear transverse line, and 4 (Complete 
bridging). The grading was evaluated in both cages respectively. The grading of ExGBB was defined as follows: 1 (No bridging at superior 
and inferior endplate), 2 (Incomplete bridging), 3 (Complete bridging with no translucent line). The higher grading was selected among 
the grading of anterior, posterior, left, and right extra-cage area. According to the grading of InGBB and ExGBB respectively, fusion status 
were determined as "NON-FUSION" (1+1, 1+2, 2+1, 2+2, 3+1). "Undertemined" (3+2), and "Fusion" (1+3, 2+3, 3+3, 4+3, 4+2, 4+1). 
Two physician (one was third orthopedic resident and one was orthopedic spine surgeon with 12 years’ experience) evaluated fusion status 
twice with time interval of 4 weeks. ExGBB (anterior, posterior, left, and right aspect) and InGBB (right and left cages) were evaluated 
using multi-direction reconstructed program in workstation.
Results: Intra-class correlation, InGBB showed 0.925 and 0.874 in right cage and 0.978 and 0.915 in left cage. ExGBB showed 0.938 and 
0.937 in anterior ExGBB. 0.865 and 0.954 in posterior, 0.885 and 0.850 in right, and 0.745 and 0.9 in left ExGBB. In interclass correlation, 
the value were 0.759 in right InGBB and 0.723 in left InGBB and ExGBB showed 0.848 in anterior ExGBB, 0.75 in posterior ExGBB, 0.694 
in right ExGBB, and 0.608 in left ExGBB. According to suggested criteria, one rater evacuated that there were 79.7% in "Fusion", 18.1% in 
"Undetermined", 2.2% in "Non-fusion" and the other rater reported 83.2% in "Fusion", 16% in "Undetermined", 0.8% in " Non-fusion".
Conclusion: In evaluating the reliability of new fusion criteria, all reliability values were acceptable. Intraobserver reliability was higher than 
those of interobserver reliability and similar fusion rate were observed in both raters. In evaluating ExGBB, relatively higher agreement in 
both inter- and intra- reliability values especially in anterior ExGBB followed by posterior ExGBB.
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Introduction: Main symptoms of lumbar degenerative disease include back pain, radiculopathic pain and neurogenic claudication. There 
are several disease entity, and of which, herniation of intervertebral disc, lateral recess and foraminal stenosis show relatively superior 
natural history. However, though only a few of the patient undergo surgical treatment due to severe discomfort including pain due to 
nerve compression, economic and social burden related with surgery is common. In order to evade surgical treatment in patients with 
severe radiculopathic pain in the early painful stage, nerve block with steroid is a common procedure for such purpose. After the first 
introduction by Mcnab, selective transforaminal nerve block was considered an effective method for lumbosacral radiculopathy. Though, 
numerous studies reported selective nerve root block as an effective and safe method to replace surgical treatment, there was seldom 
report regarding the patient that underwent surgery even with such conservative methods. Thus, we analyzed the numerous factors, 
including patient factors and effect of root block that affect patients to whether eventually underwent surgery or not.
Materials and Methods: From May 2015 to December 2017, 119 patients that underwent selective nerve root block for lumbar spinal 
pathology, including central, lateral recess, and foraminal stenosis, and herniation of intervertebral disc was enrolled. Patients were divided 
to cases that did not eventually undergone surgery after selective nerve root block (group 1) and the other that underwent surgery (group 
2). The age, gender, bone mass index, diagnosis, symptom duration, accompanied medical issues, side, and number of index level was 
compared and also the degree of neural compression for stenosis and grading of herniation of intervertebral disc was evaluated. For 
clinical results, Roland Morris Disability Questionnaire, Oswestry Disability Index, and Visual Analogue Scale was collected and analyzed.
Results: Of the 119 cases that underwent selective nerve root block, 20 cases that underwent surgery and 90 cases that did not undergo 
surgery was involved. Though we analyzed the factors relevant to eventually led to surgical treatment, no parameter was statistically 
significant. However, some factors showed tendency that symptom duration was longer and older in patients that responded to nerve 
block and men are more likely to undergo surgery.
Conclusion: No significant risk factor was evident in this study. Though surgical treatment was decreased after selective nerve root block, 
studies regarding risk factors that eventually led to surgery should be performed.
Acknowledgment: Authors have nothing to declare.
Keywords: risk factor, lumbar spinal pathology, selective nerve root block
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Introduction: Although a number of prognostic factors have been demonstrated to be associated with surgical outcome of degenerative 

lumbar spinal stenosis (DLSS), no study has investigated the relation between hand grip strength (HGS) and treatment outcome of DLSS.

The purpose of the present study was to examine the influence of HGS on surgical outcomes after surgery for patients with DLSS.

Materials and Methods: This is an observational study.Patients who underwent spine surgery for DLSS were included in the study.Oswestry 

Disability Index (ODI), EuroQOL (EQ-5D), and visual analog scale (VAS) scores for back or leg pain were assessed.A total of 172 consecutive 

patients who underwent spine surgery for DLSS were included in the present study. Patients were assigned to either high HGS group (≥26 

kg for men and ≥18 kg for women, n=124) or low HGS group (<26 kg for men and <18 kg for women, n=48) based on their preoperative 

HGS performance. Oswestry Disability Index, EQ-5D, and VAS scores for back and leg pain were assessed and compared between two 

groups preoperatively, 3 and 6 months after surgery. The primary outcome measure was baseline-adjusted ODI scores 6 months after 

surgery. The secondary outcome measures, including the overall ODI score, EQ-5D score, VAS score for back and leg pain, were assessed at 

each time point during the 6-month followup period.

Results: As primary outcome, baseline-adjusted ODI scores were significantly lower in the high HGS group than in the low HGS group 

6 months after surgery. In the secondary outcome measurements, the ODI, EQ-5D, and VAS scores for back and leg pain improved 

significantly with time after surgery in both groups. The effects of HGS group on the overall changes in the ODI and EQ-5D scores during 

the 6-month period were significantly different between the two groups; however, they were not significantly different on VAS score for 

back and leg pain. The pattern of change in the ODI during the follow-up period was significantly different between the two groups.

Conclusion: Patients with preoperative high HGS display better surgical outcome in terms of disability and health status 6 months after 

spine surgery. Preoperative HGS can act as a predictor of surgical outcome in patients with DLSS.

Acknowledgment: This research was supported by Basic Science Research Programthrough the National Research Foundation of Korea 

(NRF) funded by the Ministry of Education, Science and Technology (2016R1A2B3012850).
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Introduction: The unilateral biportal endoscopic (UBE) spine surgery is an emerging minimally invasive procedure for spinal surgery, while 

unilateral laminectomy bilateral decompression (ULBD) is the conventional surgical treatment for lumbar stenosis. An emerging UBE 

technique has been applied to conventional arthroscopic systems for the treatment of spinal disease. The purpose of this study was to 

compare the outcome of UBE and ULBD.

Materials and Methods: We conducted a retrospective study of 89 patients, who underwent bilateral decompression for lumbar central 

stenosis from September 2015 to December 2017. The patients were divided into two groups according to the surgical methods. Forty-four 

patients underwent UBE and forty-five patients underwent ULBD for lumbar central stenosis. We compared the outcomes between the 

two groups in terms of operation time, estimated blood loss, length of hospital stay, serum creating kinase (CK), serum C-reactive protein 

(CRP), including assessment using the Visual Analogue Scale (VAS) and Oswestry Disability Index (ODI), patient satisfaction (the MacNab 

score) and the incidence of reoperation and complications.

Results: The mean VAS (the back and leg), MacNab score, and Oswestry Disability Index (ODI) improved significantly from the preoperative 

period to the last follow-up in both groups (p < 0.001) and were significantly better in the UBE group. The operation time and estimated 

blood loss differed no significantly between the two groups. The hospital stay was significantly shorter in the UBE group than the ULBD 

group. In the UBE group, serum CK and CRP (postoperative day (POD) 3) were lower than that of the ULBD group. However, serum 

CRP (POD 6) was not significant difference between two groups. Meanwhile, the differences in the rate of surgical conversion and 

complications between the two groups were not statistically significant.

Conclusion: This study shows that both UBL and ULBD have favorable outcomes for lumbar central stenosis. But UBE spine surgery had 

advantages in terms of pain control, hospital stay, serum CK and CRP than ULBD.
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Introduction: In previous study, increased cervical epidural pressure (CEP) during percutaneous endoscopic lumbar discectomy or 
decompression has been reported to be associated with neurologic complications (ie. headache, seizure, and temporary loss of 
consciousness). Recently, there has been a question about in the safety of lumbar arthroscopic spinal surgery (LASS) in relation to the 
increase in CEP. The objective of this prospective study is to assess the CEP during the LASS and to demonstrate the safety related to 
increased inflow pressure of pump irrigation system.
Materials and Methods: Fifteen patients undergoing LASS with ASA physical status 1 or 2 were enrolled in this study. The LASS was 
performed using a pump irrigation system, maintaining an inflow pressure of 25mmHg and allowing a sufficient outflow. In all patients, 
a cervical epidural catheter was placed at the C7-T1 level before the procedure and was attached to a disposable pressure transducer 
(AutoTransducer). CEPs were monitored continuously during the procedure. Initial CEP, maximal CEP during the procedure, and CEP at 
the end of the procedure were checked. Age, sex, BMI, spine pathology, total irrigation time, and the amount of inflow and outflow of 
irrigation water during operation were evaluated and the independent factors on CEP were analyzed. Complication such as headache, 
seizure, and temporary loss of consciousness was also assessed. Independent risk factors affecting the variation of CEP were evaluated by 
Logistic univariate and multivariate regression analysis.
Results: The initial stabilized cervical EP was 16.5 ± 5.3 mm Hg and maximal EP during the procedure was 23.4 ± 6.3 mm Hg. There were 
no statistically significant differences in these values (P>0.05). In addition, no patients complained of postoperative neck pain. Regarding to 
risk factors, there were no statistically significant differences between the initial stabilized cervical EP and maximal EP. Total irrigation time 
was correlated to EP differences, but not statistically significant (P>0.08).
Conclusion: In the LASS, which ensures adequate inflow and outflow under pump irrigation system, there was no significant correlation 
between the inflow water pressure and CEP. Also, there was no statistically significant difference the variation of CEP during surgery. This 
study is a preliminary study, and additional large-population studies should be conducted in the future.
Acknowledgment: None.
Keywords: cervical, epidural pressure, complication, lumbar arthroscopic spinal surgery
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Introduction: To investigate the surgical outcomes between two surgical fixation modalities of anterior instrumentation and posterior 
percutaneous pedicle screw fixation in one level corpectomy and two level anterior interbody fusion with strut autologous iliac bone graft.
Materials and Methods: Patients treated with one level corpectomy with two level anterior interbody fusion were surveyed retrospectively. 
21 patients (male 8, female 13) were enrolled. The subjects were divided into two groups by instrumentation method. group 1 (N=9) was 
treated with anterior plate/screw fixation, and group 2 (N=12) was treated with posterior percutaneous pedicle screw fixation. On lateral 
x-ray, fusion segment height(FSH), and fusion segment angle(FSA) were measured at the time point of preoperative(Pre-OP), immediate 
postoperative(OP), 3months postoperative(PO3M), and 12 months postoperatively(PO12M). The measured values were compared 
between the two groups. Independent t-test and Mann Whitney test, Wilcoxon-signed rank test was also used for the comparison 
between two group. A multiple regression analysis was conducted to assess risk factor for reduction loss after surgery.
Results: The mean age of group 1 was 67.33±11.48 years and that of group 2 was 66.17±19.91 years.(P=.877) The mean BMI of group 1 
was 24.02±4.10kg/m2, and that of group 2 was 1.31±2.70kg/m2.(P=.083) Diagnoses prior to the surgery were: burst fracture for 17 cases, 
and 4 case were treated for instability due to nonunion of vertebral fracture. The mean FSH in Group 1 changed as 90.50±14.94mm (Pre-
OP), 99.63±18.01mm (OP), 92.45±18.77mm (PO3M), and 91.40±18.02mm (PO12M). That of group 2 changed as 93.25±13.71mm, 104.26
±15.77mm, 99.52±16.00mm, and 98.48±17.91mm consecutively. The mean FSA in group 1 changed as 18.17±14.40°, 10.28±11.34°, 14.20
±14.23°, and 15.78±18.25° consecutively. The mean FSA in group 2 changed as 9.89±20.18°, -3.57±18.13°, 7.16±18.39°, and 6.45±14.35° 
consecutively. The height changes(ΔFSH) from OP to PO3M (ΔFSH(PO3M-OP)) were 7.67±4.91mm in Group 1 and 10.06±6.90mm in 
Group 2. (P= .404) ΔFSH(PO12M-OP) were 7.23±3.50mm in Group 1, and 10.75±8.27mm in Group 2. (P= .272) The angle change(Δ
FSA) from OP to PO3M(ΔFSA(PO3MOP)) were 4.87±2.34° in group 1 and 10.62±10.10° in Group 2 (P=.111) and ΔFSA(PO12M-OP)) were 
8.13±5.59° in Group 1, and 10.63±9.5° in Group 2 (P= .531). Sex, age, and body mass index(BMI), which are considered as the factors 
influencing the subsidence for the PO3M, were found to have no statistical significance, as a result of the multiple regression analysis 
(P=0.182 for age, P=0.568 for sex, and P=0.0445 for BMI). Complications that followed the surgery were: 1 case of nonunion; 1 case of 
infection; and 1 case of implant dislodgement. There were 2 cases of revisional surgery.
Conclusion: As the method for instrumentation and fixation of 2 level anterior interbody fusion, there is no significant difference in surgical 
outcomes between anterior instrumentation and posterior percutaneous pedicle screw fixation.
Acknowledgment: no competing interest exists
Keywords: anterior instrumentation, percutaneous pedicle screw, corpectomy, interbody fusion
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Introduction: Despite the enormous effort to investigate the development of osteoarthritis (OA) of hip, most of its etiology is not 

elucidated yet. Spinopelvic relationship has recently gained great interests related to it. In this study, the authors wanted to investigate the 

contribution of various parameters related to the spinopelvic alignment to the already-diagnosed end-stage osteoarthritis of hip.

Materials and Methods: Among 840 hips that underwent total hip arthroplasty (THA) under the diagnosis of osteoarthritis of the hip in 

our institute from 2000 to 2016, hips that having a gross deformity of the femoral head, inflammatory or infectious hip diseases, sequela 

of the childhood hip diseases, post-traumatic arthritis or any congenital problems were excluded. In remaining 297 cases, 47 cases were 

further excluded because they didn’t have valid spine radiographs. Thus, 250 cases (241 patients) were finally included. The diagnoses of 

the cases were secondary OA because of hip dysplasia or FAI, osteoarthritis of hip or primary coxarthrosis of hip. Cases that had lateral 

center-edge angle (LCEA) more than 20 degrees were located as group A, and the others were group B. The demography of the patients 

were obtained with review of the medical record. Various radiographic parameters including lumber lordotic angle (LLA), sacral slope 

(SS), pelvic tilt (PT) and pelvic incidence (PI) were measured in lateral lumbar radiograph with patients lying flat or standing. Clinical and 

radiographic result of the THA were also evaluated. Statistical analysis was made.

Results: Group A comprised with 30 hips (29 patients), while Group B contained 220 hips (192 patients), which is statistically different. The 

average age of both groups were not different (62.2 and 62.4, respectively). Although the mean BMI was not different, average height 

of the patients in Group A was significantly taller (p=0.005). Preoperative ASA grade was lower in Group A (p=0.032). The distribution 

of LLA and SS were not different. The average PT was 14.1±9.9 in Group A and 20.3±12.1 in Group B (p=0.006). The average PI was 49.8

±8.2 and 54.52±10.74, respectively (p=0.012). Preoperative Harris Hip score and UCLA activity scale were significantly lower in Group A. 

However, postoperative WOMAC score was significantly better in Group A (p=<0.001).

Conclusion: The result of this study suggests that lower PI, in association with lower PT, was noticed in non-dysplastic end-stage 

osteoarthritis of the hip. This finding may be explained by secondary hip dysplasia in a sagittal plane. If the PT and PI are low, the pelvis tilts 

to the direction that it open the acetabulum anteriorly to make the insufficient anterior coverage, leading to osteoarthritis of hip. Further 

study about this phenomenon is required.

Acknowledgment: None
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Introduction: This finite element analysis study was conducted to investigate the stresses occurring at a short cephalomedullary nail (CMN) 

and bone around the nail according to the fracture level, the presence of osteoporosis, nail length, and the number of distal locking screw 

in subtrochanteric fracture, and to suggest the fracture level suitable for the use of a short nail in this fracture type.

Materials and Methods: A three-dimensional femoral finite element models, reconstructed with CT images of normal and osteoporotic 

bones, were used in this study. Three types of short CMNs (gamma 3) used in this study were as follows; type A with length of 170 mm 

and one distal locking screw, type B with length of 200 mm and one distal locking screw, and type C with length of 200 mm and two 

distal locking screws. Eight femur fracture models were reproduced as a transverse fracture at 0, 10, 20, 25, 30, 35, 40 and 50 mm below 

the lesser trochanter in normal and osteoporotic bone models of three types. Anatomical reduction and 1- mm fracture gap at fracture site 

were assumed in all models.

Results: Peak von Mises stress (PVMS) at cortical bone was highest around the distal locking screw in all models and was higher than the 

yield strength when the fracture level was at 35mm ≥ LT distally in normal and osteoporotic bone models fixed with type A and B nails. 

However, that was also higher when 30 mm distal to LT in osteoporotic bone model fixed with type A nail. Meanwhile, all models showed 

lower PVMS than the yield strength at cortical bone when fixed with type C nail. PVMS within the nail was highest at the fracture site 

in all models and was higher than the yield strength when the fracture level was at 35mm ≥ LT distally in normal and osteoporotic bone 

models fixed with type A and B nails. However, all models showed lower PVMS than the yield strength when fixed with type C nail. Type A 

and B nails showed higher PVMS concentration at fracture site and distal locking hole as the fracture level lowers. Meanwhile, type C nail 

showed constant PVMS and its distribution regardless of the fracture level.

Conclusion: Usage of a short CMN with 200mm in length and two distal locking screws is recommended with less risk of fixation failure in 

subtrochanteric transverse fractures under the assumption of anatomical reduction and fracture gap ≤ 1mm.

Acknowledgment: None.
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Introduction: This study aimed to investigate the results of component asymmetry in patients undergoing bilateral cementless total hip 

arthroplasty (THA).

Materials and Methods: This study included 240 patients, who underwent bilateral cementless THA at a single university hospital between 

April 2000 and October 2015. The patients were divided into 2 groups: component symmetry (CS) and component asymmetry (CA). The 

radiologic and clinical outcomes of the CA group were compared with those of the CS group.

Results: The incidence of CA was 25.8% (62/240 patients), including 44 patients in acetabular component asymmetry (ACA), 28 in 

femoral component asymmetry (FCA), and 10 with both components asymmetric. The mean time interval between operations in the CA 

(27.34 months) group was significantly longer than that in the CS group (10.2 months) (p < 0.001). The mean difference of the horizontal 

and vertical distances from the inter-teardrop line to the COR of the acetabular component between both sides in the ACA group were 

significantly larger than those in the CS group (p = 0.033, p < 0.001, respectively). The mean difference of femoral component alignment 

angle between both sides in the FCA group was significantly larger than that in the CS group (p < 0.001). We observed the radiolucent 

lines in 26.7% (64/240) and osteolysis in 18.3% (44/240) around the acetabular component, but none of the acetabular components 

showed evidence of migration or loosening. The femoral components in all cases showed excellent or good fixation and stable bony 

fixation, except for 1 case with periprosthetic fracture. The mean Harris hip score at the latest follow-up of the ACA and FCA groups was 

similar to that of the CS group (p = 0.144, p = 0.541, respectively).

Conclusion: Component asymmetry in patients undergoing bilateral cementless THA was not rare, especially with a longer time interval 

between operations. However, when stable fixation of the components was achieved, satisfactory clinical and radiological outcomes were 

obtained regardless of component asymmetry.

Acknowledgment: none
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Introduction: Studies have demonstrated arthroscopic excision to be an effective treatment for acetabular labral tears. The purposes of this 

study were to report mid-term outcomes and hip survival following arthroscopic excision for labral tears using midtrochanteric portal.

Materials and Methods: The records of patients undergoing hip arthroscopy between April 2010 and November 2015 were reviewed. 

Patients with labral tears who underwent arthroscopic debridement using mid trochanteric portal were identified and minimum 2-year 

follow up were assessed with Modified Harris Hip Score (MHHS), Visual Analogue scale (VAS). Univariate analysis was performed to assess 

clinical and functional outcomes. Kaplan-Meier estimate of failure (defined as conversion to total hip arthroplasty) was performed for all 

patients

Results: 360 hips in 328 patients were available for follow-up at an average time of 4.4 years (range, 2.0 to 7.9). MHHS was significantly 

better in postoperative group (89.8; range, 46 to 100) compared with preoperative group (65.2; range, 34 to 78). Additionally, patient 

subjective outcome (VAS) was significantly better in the postoperative group (1.2; range, 0 to 7) than preoperative group (6.2; range 4 to 9). 

Overall, 3.1% of the hips failed to convert total hip arthroplasty.

Conclusion: Arthroscopic labral excision for labral tear using mid trochanteric portal resulted in significant improvements postoperatively.

Acknowledgment: non-specific
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Introduction: The purpose of this study is to report on the long term follow-up of patients who underwent arthroscopic acetabular labral 

repair for labral tear and/or femoroacetabular impingement (FAI).

Materials and Methods: A total of 45 patients who underwent arthroscopic acetabular labral repair after diagnosis of acetabular labral tear 

and/or FAI from January 2008 to December 2010 were included in this study. Modified Harris hip score (mHHS), Visual analogue scale (VAS), 

Hip outcomes score (HOS) were used for evaluation of the clinical results and Tönnis grade for detection of early osteoarthritis (OA).

Results: Four patients failed to be followed up, and the other 41 cases were followed up 85-117 months (mean, 92.4). Patients included 

21 males and 20 females, and the mean age of the patients was 34.6 (range, 16-54) years old. Of the clinical results, mean VAS score was 

6.4 to 2.5 points in short term follow-up, 1.8 points in last long term follow-up. And mean MHHS score improved in short term follow 

up from 59.5 to 85.4 points, and 86.8 points after long term follow-up. Activities of daily living and sports-related activities of HOS were 

58.3, 51.2 before surgery, and 83.0, 79.8 after short term follow-up, and 85.2, 80.4 after long term follow-up. Average Tönnis grade in 

last follow up simple radiographs is 1.24(0-3), so it is not severe differences in initial average grade 0.58(0-2). Revision arthroscopic surgery 

was performed on six cases (14.6%); labro-synovial adhesion 3 cases, conversion to Total hip arthroplasty 1 case, pull-out of suture anchor 

1 case, heterotrophic ossification 1 case.

Conclusion: Clinical and radiologic study in long term follow-up reveals arthroscopic acetabular labral repair is considered an effective 

treatment for FAI and accompanying acetabular labral tear. Also, we could expect the delay of progression to moderate OA.

Acknowledgment: The authors acknowledge Lee, MD,. for his contribution to the statistical analysis of this study.
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Introduction: Disparity in size between femoral head and acetabulum could promote premature degeneration of the hip joint. The purpose 

of this study was to report the results of Kawamura's dome osteotomy for acetabular dysplasia due to sequelae of Perthes' disease.

Materials and Methods: Fourteen patients (14 hips) operated between 1999 and 2012 were retrospectively reviewed. There were 9 males 

and 5 females with a mean age of 29 years (range, 15–54 years). Functional and radiological results were reviewed at mean followup of 9 

years (range, 4–12 years).

Results: Pain relief was obtained in 13 of 14 (92.8%) patients postoperatively. Good to excellent functional outcome was obtained in 10 

of 14 (71.4%) patients. Mean Harris hip score was improved from 63 to 84 (p < 0.05) at the final follow-up. Improvement of limping gait 

was observed in 10 of 14 (71.4%) patients. Center edge angle improved from mean 24° (11–36°) preoperatively to mean 35° (27–46°) 

postoperatively (p < 0.05), acetabular angle improved from mean 43° (36–49°) preoperatively to mean 37° (32–44°) postoperatively (p 

< 0.05), acetabular head index improved from mean 69% (50–83%) preoperatively to mean 85% (73–100%) postoperatively (p < 0.05). 

Progression of arthrosis stage occurred in 3 of 14 (21%) patients. None of the hip with preoperative Stulberg III, 2 of 9 hips with Stulberg 

IV and 2 of 2 hips with Stulberg V needed conversion to total hip arthroplasty during the follow-up.

Conclusion: Dome osteotomy of the pelvis combined with trochanteric advancement could give a reasonable treatment outcome for 

acetabular dysplasia due to Perthes' disease at mid to long-term follow-up. Advanced stage of arthrosis, preoperative Stulberg V and no 

improvement of limping gait after the surgery possibly associated with poor outcome.
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Introduction: We evaluated the outcome following arthroscopic treatment of the paralabral cysts and also, underlying pathologies of the 

hip joint associated with paralabral cysts.

Materials and Methods: Retrospectively, total 46 patients who underwent arthroscopic treatment of symptomatic paralabral cysts from 

March 2009 to October 2016 were included in this study. Paralabral cysts were evaluated for numbers, location, size and contents of cyst 

through the preoperative MRI and arthroscopic examination. Underlying pathologies of the hip joint were also evaluated. Outcome were 

assessed using Visual analogue scale (VAS), Modified Harris hip score (mHHS), Hip Outcome Score–Activities of Daily Living (HOS-ADL), 

and the Hip Outcome Score–Sport-Specific Subscale (HOS-SSS).

Results: Paralabral cysts were located anterosuperiorly in 35%, posterosuperiorly in 24%, posteroinferiorly in 17% of cases, and 3 cases 

(6.5%) within fovea. 4 cases were separated from hip joint far posteriorly, which compressed sciatic nerve. The number of patients who 

have paralabral cysts accompanied with Femoroacetabular impingement(FAI) was 35 (76%) , Labral tear some of which overlapped with 

FAI was 41 (89% : Nearby labral cysts 34, isolated labral cysts 7). Associated lesions such as ligament teres partial rupture, subspinal 

impingement, early osteoarthritis, internal snapping was 8 (17%). The mean size of cysts was 21.5*11.7*12.3 mm3. Content of cysts 

divided into synovial fluids(63%) and gelatinous ganglion(37%). mHHS scores was preoperative 52.8 to postoperative 91.2, HOS-ADL was 

57.89 to 82.42, HOS-SSS was 48.63 to 72.68 and 7.3 to 1.7 for VAS. All score improvements were statistically significant (P < 0.05).

Conclusion: Mostly, paralabral cysts of the hip were accompanied with labral pathologies and FAI. We could get some favorable clinical 

outcomes after arthroscopic decompression of cysts and simultaneously, arthroscopic labral repair with FAI decompression.

Acknowledgment: The authors acknowledge Mrs. Lee for his contribution to the statistical analysis of this study.
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Introduction: Efficiency of arthroscopic treatment for hip disease in middle-ages (40-65 years) was controversial compared to the favorable 

prognosis in young ages. We evaluate the clinical outcome in middle aged patients with an early osteoarthritis (OA).

Materials and Methods: Retrospectively, we reviewed total 226 patients over the 40 years old with symptomatic early OA of the hip 

treated arthroscopically from January 2010 to December 2015. We classified the early OA of the hip below Tönnis grade II. We divided 

primary and secondary OA based on predisposing anatomic abnormalities. Outcome was assessed using Tönnis grade, Joint space width 

in radiographs, Outerbridge classification in arthroscopy and Visual analogue scale (VAS), Modified Harris hip score(mHHS) and Range of 

motion (ROM).

Results: There were 139 men (61.5%) and 87 women (38.5%) with a mean age of 48.6 years. (Range, 40-65). Mean follow-up periods 

were 61.2 months (Range, 24-108). The underlying pathology of the secondary OA patients were Femoroacetabular impingement(FAI) 

138, Peripheral type of Diffuse idiopathic skeletal hyperostosis(DISH) 38, septic hip 9, loose bodies 7, mild dysplasia 5, trauma 6, LCP 

4, Partial Ankylosing hip 4, and RA 2. 13 cases(5.7%) were classified as the primary OA. Average of Outerbridge grade was 1.25 in 

arthroscopic exam. Compare to measurement from pre-operation to mid-term last follow up was 3.82mm to 3.12mm for average joint 

space, 1.44 to 1.82 for Tönnis grade, 57.8 to 81.3 (p<0.05) for mHHS, 7.2 to 2.4 for VAS. There are 6 cases (2.6%) to revision arthroscopy 

or conversion Total hip arthroplasty (THA). Averages ROM of the hip were also improved at last follow up.

Conclusion: Hip arthroscopic treatment could be useful for improving clinical symptoms with ROM in early OA of the hip with the middle 

aged patients. Also, we could expect the delay of progression to moderate OA.

Acknowledgment: The authors acknowledge Mrs. Lee for his contribution to the statistical analysis of this study.
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Introduction: The purpose of this study was to investigate the causes of un- or mis-diagnosed hip pain cases referred from primary care to 

a tertiary hospital in young adults.

Materials and Methods: We retrospectively analyzed a consecutive cohort of 150 patients (age ≤50 years old) with chronic hip pain (≥6 

weeks), which was not diagnosed or misdiagnosed based on the information provided on the referral form. Through an electronic medical 

record system, demographic and clinical data and diagnostic images were collected and reviewed by 2 hip surgeons and 1 rheumatologist. 

The final diagnoses were made by consensus.

Results: Overall an average 32 cases/month were referred due to hip pain without a diagnosis or with an incorrect diagnosis. Among 

them, 150 patients were enrolled in this study and 146 (97.3%) could be allocated to a specific disease by using data from routine clinical 

practice. Four common final diagnoses were femoroacetabular impingement (FAI) syndrome (55.3%), hip dysplasia (HD, 13.3%), referred 

pain from the lumbar spine (9.3%), and spondyloarthritis (SpA, 7.3%). In patients with FAI syndrome, 37 (44.0%) had pincertype FAI and 

33 (39.8%) had combined-type FAI. Although the pain site or gender was not tightly clustered, the distribution of final diagnosis was 

significantly different according to hip pain location or gender. Especially, SpA or HD was not observed in younger female subgroup or 

elder male subgroup, respectively, when stratified by the mean age of participants.

Conclusion: Most (> 80%) young adult cases with hip pain, a difficult issue to diagnosis for many primary physicians, had FAI syndrome, 

HD, spine lesions, and SpA. This descriptive study could give a chance to feedback information about cases with un- or misdiagnosed hip 

pain, and it suggests that primary physicians need to be familiar with the diagnostic approach for these 4 diseases.

Acknowledgment: The authors would like to thank everyone who made this study possible.
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Introduction: Subchondral stress fracture of femoral head is characterized by sudden hip pain, limping gait and limited range of motion 

after strenuous military training. In case of delayed diagnosis, military recruits keep on training which could cause poor prognosis. The 

purpose of this study is to analyze the clinical course and early radiological finding of subchondral stress fracture of femoral head in military 

field.

Materials and Methods: The electronic medical records and imaging data of 27 military recruits(38 hips), who visited Armed Forces 

Capital Hospital and diagnosed as subchondral stress fracture of femoral head from March 2015 to September 2017, were reviewed 

retrospectively.

Results: Clinical course showed 2 to 4 weeks(78%) taken from military training to symptom occurrence, 1 to 2 weeks(58%) taken 

from symptom occurrence to hospital visits and 1 to 3 months(71%) taken from symptom occurrence to relief. Radiological images 

taken between 2 to 6 weeks after military training showed compitable findings to subchondral stress fracture of femoral head; simple 

X-ray(27%), CT(53%), bone scan(68%), MRI and PET/CT(100%). MRI follow-up showed 6 to 8 weeks for signal decrease of femoral head 

and 12 to 16 weeks for signal disappearance.

Conclusion: If military recruits complain sudden hip pain and limping gait 2 to 4 weeks after strenuous military training, orthopedic 

surgeons must suspect the possibility of early subchondral stress fracture of femoral head.

Acknowledgment: None
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Introduction: Transfer fracture defined as spontaneous and nontraumatic fractures of long bones are actually the results of trauma induced 

by the usual lifting, moving, turning or transferring maneuvers that are used with bedridden and chair-bound nursing home patients. If 

a long bone fracture occurs in the lower limb of the bedridden patient, immobilization is required for pain control and position change. 

However, splint or cast of hard material is difficult to manage the patient 's hygiene, and there is a risk of pressure sore. Therefore, we tried 

to evaluate the result of the transfer fracture of the bedridden or chair-bound patient by using sponge cast.

Materials and Methods: Between March 2011 and October 2017, 17 patients who visited Department of Orthopedic Surgery, Gwangju 

Veterans Hospital with a transfer fractures of lower limb due to transferring maneuvers in nursing home were treated with a sponge cast. 

Sponge casts were made with 5 cm thickness sponge and authors were cut out and applied to the patient. For the prevention of sore and 

patient hygiene management, the authors trained the caregiver directly for the position change methods whenever the patient visited, and 

checked the situation of patients using the visiting nursing service once every two weeks. To evaluate the clinical and radiological results 

of this treatment, we evaluated the improvement of the pseudomoton and timing. We divided it into bony union, fibrous union, and 

pseudomotion remain. And investigated the occurrence of pressure sore by complication according to immobilization also, until the final 

follow-up.

Results: Among 17 patients, femur fractures were 15 cases and lower leg fractures were 2 cases. Six of the 15 femur fractures were 

periprosthetic fractures(four were hip arthroplasty, and two were around the knee arthroplasty). Pseudomotion was improved in 15 of 17 

cases, within average 17.3 weeks (14-23 weeks, bony union :11 cases and fibrous union :4 cases). Pseudomotion remains were two cases, 

one is periprosthetic fracture around knee arthroplasty and the other is femur neck fracture. No pressure sore occurred until the final 

follow up.

Conclusion: In patients with transfer fracture, a sponge cast appears to be an effective treatment option for bedridden or chair-bound 

patients due to its low risk of complications and satisfactory clinical results.

Acknowledgment: The authors wish to thanks Minju, CHO (the visiting nursing service nurse of gwangju veterans hospital) for her 

significant contributions to the management of our patients.
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Introduction: 

Purpose: Neurogenic myositis ossificans (NMO) in patients with traumatic spinal cord or brain injury can cause severe ankylosis of the joint 

or neurovascular compromise. The purpose of this study was to evaluate the clinical and radiological outcomes of and review the surgical 

considerations in surgical resection of NMO of the hip joint.

Materials and Methods: 

Methods: Six patients (9 hips) underwent periarticular NMO resection between 2015 and 2017. The medical records of these patients 

were retrospectively reviewed. Preoperative computed tomography including angiography was performed to determine the location and 

size of osteomas. Improvement in hip motion allowing sitting was considered indication of successful surgery. The anterior approach was 

used in all patients. The range of motions (ROM) before and after surgery were compared.

Results: The mean time from injury to surgery was 3.6 years. Average ROM improved from 24.3 (flexion and extension) to 98.5 (flexion 

and extension) after surgery, and improvement was maintained at the latest follow-up. Complications such as deep infection, severe 

hematoma, or deep vein thrombosis did not occur in any patient. Improvement in ROM in one hip in which resection was performed 10 

years after injury was not satisfactory owing to the pathologic changes in the joint

Conclusions: Surgical excision of periarticular NMO of the hip joint can yield satisfactory results, provided that appropriate preoperative 

evaluation is performed. Early surgery yields satisfactory results and prevents the development of intra-articular pathology

Acknowledgment: None
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Introduction: Osteoporotic fractures are caused by the combination of falling and osteoporosis, and sarcopenia is a leading cause of 
falls. Hip fractures are the most serious type of Osteoporotic fractures. Thus, sarcopenia prevalence among patients with hip fracture 
was reported as high compared to that of community-dwelling population. Although there is agreement on the general definition of 
sarcopenia as meaning loss of muscle mass and function, there is no universally accepted operational definition among several proposed 
definitions from various working groups. The objectives of this study were to compare the prevalence of sarcopenia and osteosarcopenia 
in hip fracture patients using the different criteria and performed blood tests regarding chronic inflammatory markers, general nutritional 
status affecting bone health and iron status.
Materials and Methods: From July 2015 to July 2017, 182 patients age 60 years or older with hip fracture were enrolled in this retrospective 
observational study. Muscle mass was measured by whole-body DXA, while muscle strength was assessed by handgrip strength. 
Sarcopenia was defined according to the different criteria including Asian Working Group for Sarcopenia consensus panel definitions 
(AWG), European Working Group on Sarcopenia in Older People (EWG), International Working Group on Sarcopenia (IWG), and the 
US Foundation of National Institutes of Health (FNIH) criteria. Bone mineral density was measured with DXA to diagnose osteoporosis. 
Laboratory test including ESR, CRP, Vitamin D, albumin, hemoglobin, serum iron, and ferritin.
Results: According to considerable difference in criteria, the prevalence of sarcopenia, chronic inflammatory markers, and general 
nutritional status were different. The prevalence of sarcopenia in hip fracture patients according to various criteria was 44.0% according 
to AWG, 59.3% according to EWG, 67.6% according to IWG, 17.0% according to FNIH. The prevalence of osteosarcopenia was 34.1% 
according to AWG, 47.3% according to EWG, 53.3% according to IWG, 11.5% according to FNIH. Chronic inflammatory markers and 
general nutritional status were different according to the each operational definitions.
Conclusion: High prevalence of sarcopenia was observed in hip fracture patients compared to historical data of community-dwelling 
population. Wide variation existed on inflammatory markers, the general nutritional status of sarcopenia and osteosarcopenia group 
according to the various definition. Still, a standardized operational definition with specified gradations is needed.
Acknowledgment: There is no conflict of interest
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Introduction: The intraoperative femoral fracture is a common complication during total hip arthroplasty (THA). However, the 
intraoperative acetabular fracture is rare, and there is a paucity of study for intraoperative acetabular fracture. Also, the management for 
acetabular fracture is not well-established. This study aims to determine the incidence of intraoperative acetabular fracture during THA 
performed in learning curve period and to analyze the risk factor for intraoperative acetabular fracture.
Materials and Methods: From 2015 to 2017, 107 THAs for 100 patients were performed by a single surgeon. There were 51 male and 49 
female patients with mean age of 64.0±11.7 years. As for approach, 81 THAs were performed with the direct lateral approach, and 26 
THAs were performed with a posterolateral approach. During THA, all acetabular fracture including column fracture and rim injury was 
identified. The location of acetabular rim fracture was recorded. Radiologic union of fracture and presence of loosening was evaluated. 
Binary logistic regression analysis for intraoperative acetabular fracture was performed using univariate and multivariate analysis with 
variables including gender, age, type of cup (hemispherical or ellipsoid), type of approach (direct lateral approach, posterolateral approach), 
the presence of coxa profunda and osteoporosis.
Results: During THA, 11 acetabular fractures occurred including ten acetabular rim fracture and one transverse acetabular fractures with 
the incidence of 10.3%. There were four posterior rim fractures, four posterior-superior rim fractures, one posteriorinferior fracture and 
one superior rim fracture. During THA, eight fractures occurred during reaming, two fractures occurred during cup insertion, and one 
fracture occurred from injury by the retractor. After cup insertion, firm press-fit cup fixation or firm screw fixation was achieved in 4 
hips, and weight-bearing was permitted immediately after THA. In 7 hips, initial firm fixation was not achieved, and weight-bearing was 
delayed for 1~2months. Binary logistic regression analysis with univariate variable showed that female gender (p=0.039), posterolateral 
approach (p=0.021) or presence of coxa profunda (p=0.009) was a significant risk factor for acetabular rim injury. In multivariate analysis, 
posterolateral approach (p=0.021) and coxa profunda (0.025) were significant risk factors for intraoperative acetabular fractures. (Table 
1) Patients were managed according to the previously suggested algorithm, and followed-up for minimum one year (mean 2.0 years) No 
fractures showed sign of loosening and no cup showed sign of loosening during follow-up.
Conclusion: The incidence of acetabular fracture was not uncommon during THA in learning curve period. Majority of acetabular fracture 
were acetabular rim injury, and cup loosening was not observed after THA. Use of unfamiliar approach and preoperative presence of coxa 
profunda were significant risk factors for intraoperative acetabular fractures. Surgeon in learning curve period should be aware of the 
presence of coxa profunda before THA and use of familiar approach would be recommended during learning curve period.
Acknowledgment: None
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Introduction: Laser-engineered net shaping (LENS) of coated surfaces can overcome the limitations of conventional coating technologies. 

We compared the in vitro biological response with a titanium plasma spray (TPS)-coated titanium alloy (Ti6Al4V) surface with that of a 

Ti6Al4V surface coated with titanium using direct metal fabrication (DMF) with 3D printing technologies.

Materials and Methods: The in vitro ability of human osteoblasts to adhere to TPS-coated Ti6Al4V was compared with DMF-coating. 

Scanning electron microscopy (SEM) was used to assess the structure and morphology of the surfaces. Biological and morphological 

responses to human osteoblast cell lines were then examined by measuring cell proliferation, alkaline phosphatase activity, actin filaments, 

and RUNX2 gene expression.

Results: Morphological assessment of the cells after six hours of incubation using SEM showed that the TPS- and DMF-coated surfaces 

were largely covered with lamellipodia from the osteoblasts. Cell adhesion appeared similar in both groups. The differences in the rates of 

cell proliferation and alkaline phosphatase activities were not statistically significant.

Conclusion: The DMF coating applied using metal 3D printing is similar to the TPS coating, which is the most common coating process 

used for bone ingrowth. The DMF method provided an acceptable surface structure and a viable biological surface. Moreover, this method 

is automatable and less complex than plasma spraying.

Acknowledgment: There is noting to declare.
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Introduction: When new bearing materials are introduced to THA, comparison with previous bearings is paramount to determine the value

of new materials. The purpose of this study was to compare:⑴ bearing-related complications, ⑵ other complications, and ⑶ Harris hip 

scores (HHS) and survivorship after primary THAs, using Delta-on Delta ceramics or Delta-on-highly cross-linked polyethylene (XLPE) as 

bearing surface.

Materials and Methods: Three-hundred thirty-five consecutive THAs using identically designed prostheses implanted with the exception 

of bearing couples, were classified into 'Group D' (n=173) and 'Group P' (n=162). The mean age was 54.8 years and average follow-up 

period was 6.9 years (range, 5-10). Complications, HHS and survivorship free from revision and reoperation at 5 years were evaluated.

Results: ⑴ Bearing-related complications were not significantly different between two groups (p>0.05). ⑵ There was no difference in other 

types of complications, including periprosthetic fracture, infection, reoperation, and revision (p>0.05). ⑶ The final HHS and survivorship at 

7 years were not significantly different between two groups (p>0.05).

Conclusion: Both Delta-on-Delta and Delta-on-XLPE bearing couples showed promising and comparable results at a minimum follow-up 

of 5 years after primary THA.

Acknowledgment: This work was supported by Institute for Information & communications Technology Promotion (IITP) grant funded by 

the Korea government (MSIP) (#B0101-14-1081).
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Introduction: Although the fourth-generation of ceramic articulation in total hip arthroplasty (THA) has shown successful mid-term clinical 

and radiologic outcomes with reduced fracture rates, phase transformation of the zirconia that might cause surface roughness, ceramic 

wear, and subsequent osteolysis remains a concern. The purpose of this study was to perform an extended study of BIOLOX delta liner-on-

BIOLOX forte head articulation THA and assess the incidence of ceramic related complications, survival rate of implant, and wear rate with 

a minimum follow-up of ten years.

Materials and Methods: Seventy-five patients (90 hips) who underwent cementless alumina-on-alumina THA using 36-mm delta ceramic 

liner-onalumina ceramic femoral head were followed up for an average of 11.0 years (range, 10.1–12.2 years). Clinical outcomes were 

assessed based on Harris hip score and radiographic evaluation. THA survival with revision as the end point was 96.6% during 12.2 years 

of follow-up.

Results: The average Harris hip score at the last follow-up was 87 points (range, 72–99 points). All acetabular and femoral components 

were bone-ingrown. Neither pelvic nor femoral osteolysis was identified up to the latest follow-up. THA survivorship with revision surgery 

as an endpoint was 96.7% (95% confidence interval: 95% –100%).

Conclusion: The long-term result of cementless THA with the use of a large BIOLOX forte head on BIOLOX delta liner was encouraging. 

Wear or osteolysis relating to the fourth-generation ceramic composite of 24 % zirconia was not observed at a minimum follow-up of 10 

years.

Acknowledgment: None
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Introduction: Hip Resurfacing Arthroplasty(HRA) is an attractive alternative to a conventional hip arthroplasty in younger and active 

patients. The aim of this study is to analyze the long-term results of the metal-on-metal hip resurfacing arthroplasty. A retrospective review 

of consecutive series of Birmingham Hip Resurfacing(BHR, Smith & Nephew, Memphis, TN, USA) system for a minimum of fifteen years 

was performed.

Materials and Methods: Between 1998 and 2003, 100 cases of HRA using BHR system were performed in 90 patients(63 males and 27 

females). The mean age of the patients at the time of operation was 34(15-68) years. The average duration of follow-up was 185 months 

(180~230). 72 hips (72%) were osteonecrosis of the femoral head, 5 hips (5%) were primary osteoarthritis, 17 hips (17%) were secondary 

osteoarthritis, 4 hips (4%) were ankylosing spondylitis, 1 hip (1%) was synovial chondromatosis and 1 hip had hemophilic arthropathy. 

The average serum ion concentrations of cobalt(Co) were measured preoperatively, 1, 2, 5, 10 and 15 postoperative years, respectively. 

All patients were assessed clinically and radiographically. Clinical outcome was evaluated with Harris hip score, presence of dislocation, 

inguinal pain and thigh pain, squeaking. Radiographic outcome was assessed on the impingement, heterotopic ossification, narrowing of 

the femoral neck.

Results: The Kaplan-Meier survivorship was 97% at ten years and 95% at fifteen years. The Harris hip score improved from 74.6 points 

to 97.6 points at last follow-up. Six hips had conversion to total hip arthroplasty due to femoral neck fracture(two), osteolysis(two), 

loosening of the acetabular component(one) and loosening of the femoral component(one). Four patients complained of inguinal pain. 

Radiographically, Sixteen hips had radiographic findings of neck-socket impingement, eleven hips had heterotopic ossification and one hip 

had narrowing of the femoral neck. The average Co serum concentration was 0.78 preoperatively, 0.96, 1.10, 1.58, 2.01, 1.17 after 1, 2, 5, 

10 and 15 years after surgery, respectively. There were no cases of dislocation, thigh pain and squeaking at last follow up.

Conclusion: The results of the long term follow up study of metal-on-metal hip resurfacing arthroplasty is comparable to conventional 

total hip arthroplasty. This study provides evidence that the metal-on-metal Birmingham hip resurfacing offers an acceptable alternative to 

conventional THA for at least fifteen years. Longer follow-up is required for comparison with conventional total hip arthroplasty.

Acknowledgment: All authors have no conflict of interests.
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Introduction: We aimed to evaluate (1) the intraoperative parameters, (2) cup position, (3) complications, (4) long-term results and (5) the 

survivorship of cementless THAs with use of ceramic bearings in patients with a history of acetabular fracture.

Materials and Methods: We compared 57 THAs in patients, who were treated due to previous acetabular fracture (posttraumatic group), 

with 57 propensity score-matched THAs in patients, who were operated due to femoral head osteonecrosis (osteonecrotic group), at a 

minimum of 5-year follow-up.

Results: The operation time was longer (p=0.008), and the volume of transfusion was larger (p=0.0.23) in the posttraumatic group. 

The cup abduction (39.4° ± 6.0° versus 39.7°±4.8°) and anteversion (24.7° ± 8.0° versus 26.7°±7.7°) were similar between the two 

groups. There was one dislocation in the posttraumatic group. There was no ceramic fracture in either group. One posttraumatic patient 

underwent excision of exuberant heterotrophic ossification at 3 years after the arthroplasty. The mean UCLA activity improved from 3.6 to 

4.9 points in the posttraumatic group and 3.5 to 5.2 points in the osteonecrotic group. All acetabular cups and femoral stems had bone-

ingrown stability. When re-operation for any reason was used as the endpoint, the 10-year survival rate was 98.3% (95% CI 95.0 to 100) 

in the posttraumatic group and 100% in the osteonecrotic group.

Conclusion: In our study, posttraumatic patients had longer operation time and larger volume of transfusion than osteonecrotic patients. 

However, medium term results and survivorship were similar with those of osteonecrotic patients.

Acknowledgment: None
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Introduction: The long-term trends about serum metal ion concentration after metal-on-metal (MoM) total hip arthroplasty (THA) are 

unclear. Following the most studies, the serum metal ion level increases on initial phase and remained in a constant range at follow-up 

period. However, there are no previous studies which evaluate the metal ion level longitudinally at multiple followup intervals especially 

in medium to long-term period. We experienced increasing metal ion level when we performed longterm follow-up the patient who 

underwent cementless MoM THA, so we investigated serum metal ion level at long term multiple follow-up trends.

Materials and Methods: 71 patients were followed for minimum 10 years (range,10.0-18.6 years). All the patient underwent primary THA 

using MoM bearing surface on the unilateral hip. Serum cobalt and chromium metal ion levels were measured preoperatively and annually 

after surgery. Trends and differences in levels of metal ions with respect to sex, mean age, body mass index (BMI), cup inclination and 

implant selection were analyzed.

Results: Within 5 years after the operation, the mean cobalt and chromium ion concentration level peaked at postoperative 1-2 years (1.05 

㎍/L on cobalt and 1.71 ㎍/L on chromium, respectively) and at 3-4 years (4.14 ㎍/L on cobalt and 6.89 ㎍/L on chromium, respectively). 

Between 5 and 10 years, the serum ion level showed two different tendencies. One (62 patients) showed the constant range for the 

remain follow-up duration but the other (9 patients) showed increasing serum ion level. There was no significant difference in sex, mean 

age, BMI, cup inclination and implant selection between groups (P<0.05).

Conclusion: At medium to long-term follow-up period, serum cobalt and chromium level are not constant in some cases. We should mind 

it when we face the patient who underwent MoM THA and consider performing laboratory test on long-term follow-up patients.

Acknowledgment: None
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Introduction: No study has compared the prevalence of fretting and corrosion at the trunnion of Co-Cr and zirconia ceramic heads in the 
same patients. We aimed to compare the prevalence of fretting and corrosion at the trunnion after THA with a 32mm Co-Cr or 32 mm 
zirconia ceramic head-on-polyethylene bearing.
Materials and Methods: Isolated revision of the acetabular component was performed in the 78 patients (156 hips) for polyethylene wear 
and osteolysis of the acetabulum. Seventy-eight Co-Cr head-titanium alloy stem pairs were compared with 78 zirconia ceramic head-
titanium alloy stem pairs in the same patients. Using a visual scoring technique, the 156 head-stem pairs were analyzed for the prevalence 
of fretting and/or corrosion at the trunnion of the stem and the prevalence of metal transfer to the inner taper of the femoral head. The 
mean age was 48 years (65 men and 13 women).
Results: There was no trunnionosis in either group. Only fretting and corrosion were observed in both groups. Prevalence of fretting (81% 
vs 83%) and corrosion (4% vs 3%) at the trunnion was not significantly different (p=0.518 vs 0.612, respectively) between the two groups. 
The median fretting scores (1.3±0.7 vs 1.1±0.9 points) and corrosion scores at the trunnion (1.2±0.8 vs 1.3±0.9 points) were not significantly 
different (p=0.893 and 0.781, respectively) between the two groups. Prevalence of metal transfer to the inner taper of the femoral head (8% 
vs 10%) and the median metal transfer scores (1.2±0.9 vs 1.4±1.1 points) were not significantly different (p=0.213 vs 0.729, respectively) 
between the two groups. Mean Harris hip scores (16.7±10.1 versus 16.3±9.8 points, p=0.729) were not significantly different between the 
two groups. Four hips (5%) in each group had a re-revision of the acetabular components because of aseptic loosening.
Conclusion: The prevalence of fretting and corrosion at the trunnion was not significantly different between the two groups. But there was 
no trunnionosis in either group. The results of the revised acetabular components were favorable.
Acknowledgment: Authors thank to Ms DooRi Kim, MA for her collecting data
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Introduction: There were some surgical approach including of anterior, anterolateral, direct lateral and posterior approach in total hip 
arthroplasty. Direct lateral approach offers good exposure through the release of the gluteus minimus and anterior portion of the gluteus 
medius, but it carries the risk of permanent damage to the abductors, leading to a limp and lateral hip pain.
Anterolateral approach has advantage of less dislocation, but it makes weakness of abductor and heterotophic ossification. But modified 
Watson-Jones approach is minimal invasive anterolateral approach, and it cut minimally gluteus medius about 1 cm and the others are 
split. So it can decrease the damage of abductor.
The purpose of our study is to compare clinical and radiologic results of bipolar hemiarthroplasty using Modified Watson- Jones approach 
and Hardinge approach as direct lateral approach.
Materials and Methods: From March in 2014 to September in 2015, we evaluated retrospectively 134 patients that were done cementless 
bipolar hemiarthroplasty in femoral neck fracture and that minimum follow-up period was two years. Of those, 70 patients were done the 
operation by Hardinge approach, and 64 patients were done the operation by modified Watson-Jones approach. There were 92 women and 
42 men. Mean age was 78 years old (60-92 years). All operation was done by two senior surgeons, and it was used Bencox femoral stem 
(Corentec, Seoul, Korea). Clinical and radiographic evaluations were performed at 4 week, 12 weeks, 6 months, 1 years postoperatively, 
and then annually. Clinical performances were evaluated using Harris hip score and UCLA score. Radiographic analyses were performed 
using standardized anteroposterior and lateral radiographs of affected hips taken postoperatively, and at each follow-up visit for the stem 
alignment, stem stability, the appearance of heterotrophic ossification, stress shielding and any signs of osteolysis or loosening.
Results: Harris hip score and UCLA at 4 weeks postoperatively was mean 83 points(80-90 points), 6.2points (4-9points) in Hardinge 
approach group and mean 94 points (89-98 points), 7.1 points (5-10 points) in modified Watson-Jones approach group. It was significant 
different statistically(p=0.043). At postoperatively12 weeks, 6months, 1 year and annually, it showed no difference in clinical evaluation. 
In both groups, there were no newly developed osteolysis and no stem loosening. No significant difference were found between the two 
groups with respect to the stem alignment, stem stability, stress shielding.
In modified Watson-Jones approach group, there was one case of heterotrophic ossification and one case having crack around femoral 
stem. we observed closely because of stable fixation. After then, we confirmed bony union. No stem had been revised at the final follow-up.
Conclusion: Modified Watson-Jones approach was showed better result in clinical evaluation than Hardinge approach in bipolar 
hemiarthroplasty at 4 weeks postoperatively. And then, it showed no different significantly.
Acknowledgment: None
Keywords: Bipolar hemiarthroplasty, anterolateral approach, Modified Watson-Jones approach, Hardinge approach



Oral Presentations

71

The 62nd Annual Congress of the  Korean Orthopaedic Association 2018

 Presentation No. 111  

Title: Enhancing Joint Stability Using a Stepwise Release Technique in Posterior Total Hip Arthroplasty: A Novel External Rotators-Preserving Approach
Authors: SEUNG CHAN KIM1 , YOUNG WOOK LIM2 , WOO LAM JO2 , TAE HYEON KIM1 , SOON YONG KWON1 , YONG SIK KIM2

Presenter: SEUNG CHAN KIM Corresponding Author: SOON YONG KWON Field: Hip
Affiliation:  1. ST. PAUL'S HOSPITAL { Orthopaedic } , 2. ST. MARY'S HOSPITAL { Orthopaedic } 

Introduction:  Although the posterior approach for hip arthroplasty is popular and has numerous advantages, it has been known to have 
an increased risk of dislocation. We investigated the efficacy and safety of our novel stepwise release technique, which preserves external 
rotator muscles, in posterior approach total hip arthroplasty (THA) in terms of dislocation rates and clinical outcomes. 
Materials and Methods: Five hundred two consecutive primary THAs were performed using the external rotators preservation (ERP) 
procedure which consisted of release of the inferior gemellus and obturator externus while preserving the piriformis, superior gemellus, 
and obturator internus (step 1), and additional release of the obturator internus while preserving the piriformis and superior gemellus (step 
2) by 1 senior arthroplasty surgeon. Average patient age was 51.4 years (range, 17–87 years) with 53% being female. The minimum follow-
up duration was 4 years. The Harris hip score (HSS), radiographic findings, and any complications including dislocation or revisions were 
assessed. The Kaplan-Meier method was used to estimate revision-free survival. 
Results: Four hundred thirty (85.7%) hips and 72 (14.3%) hips were replaced after step 1 and 2 release techniques, respectively. There was 
no difference in dislocation rates between the groups in over 4 years (0.5% versus 1.4%; P = .372). Cup abduction and anteversion angles 
did not differ between the groups (P = .630 and P = .143, respectively), but the mean postoperative leg-length discrepancy was greater 
in the step 2 group (3.5 mm versus 5.6 mm; P = .021). The 5-year revision-free survival rates were 98.6% (95% confidence interval [CI], 
97.4–99.8) in the step 1 group, and 98.6% (95% CI, 95.9–100) in the step 2 group (P = .993). No hip was revised for periprosthetic joint 
infection in either group and sciatic nerve palsy occurred in only 1 patient in the step 1 group (0.2%). Both groups showed similar clinical 
results in the mean HHS at final follow-up (91.5 versus 90.5; P = .328). 
Conclusion: Our novel stepwise release technique with use of the ERP approach was efficacious and safe in preventing dislocations and 
provided satisfactory clinical results after primary THA.
Acknowledgment: We thank all the subjects included in this study.
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Introduction: Hip arthroplasty (HA) is recognized as one the most successful intervention to the debilitating hip. The reported outcomes 
of HA are mostly satisfying with relatively low complication rate but the previous reports are mostly from the high volume institutions 
or from the national joint registries. However, national insurance system report in Korea reveals that 70% of the HA is done in the non-
referral hospitals and therefore it can be hypothesized that majority of HA in Korea are done by low volume operators. As the literatures 
recommend minimum of 50 operations per year in order to achieve optimal and consistent outcome, we aim to report the characteristics, 
adequacy of operations and the results of the HA that were performed by the low volume surgeons (less than 20 HA per year).
Materials and Methods: The inclusion criteria is patients who had HA by the surgeons who had performed less than 20 HA per 
year between January 2011 and June 2017. Total of 1067 hips (970 patients) were included which consist of 24 surgeons from 12 
institutions. The general demographic data were retrieved from the hospital records while initial diagnosis, adequacy of operation, 
including component position and leg length discrepancy, were assessed and evaluated by preoperative and postoperative radiographs. 
Postoperative complications including dislocation, infection, revision and mortality were measured using the hospital records and the 
national insurance system database. The outcomes were assessed using survival analysis.
Results: The mean age of the patients was 78.7 years. Overall, 104 total hip arthroplasties and 963 hemiarthroplasties were performed. 
The preoperative diagnosis was femoral neck fracture in 506, intertrochanteric fracture in 476, osteonecrosis in 49, primary or secondary 
osteoarthritis in 24 and any other reasons in 12. Of the hips that underwent total hip arthroplasty, cup position were noticed to be outside 
the safe zone in 35% and 19% respectively for inclination and for anteversion. Overall, stem malalignment was observed in 2.5% of the 
operations. Postoperatively, cumulative risk of dislocation at 2 year was 9.0% and at 5 year was 19.1%. Cumulative risk for infection were 
10.5% at two years but no infection event occurred following 2 years. Cumulative risk of revision performed by the low volume surgeons 
were 2.4% at 2 years. The overall morality was 7.0% at first one month 20.3% at one year and reached 52.2% at 5 years.
Conclusion: The result of the current study shows that the fracture around the hip is the main indication for performing HA in low volume 
surgeons of Korea and considerable number of bipolar hemiarthropalsty were performed over total hip arthroplasty. While the component 
positions were comparable to that of the previous reports from the high volume institutions, high incidence of dislocation and infection 
remains a problem.
Acknowledgment: none
Keywords: hip arthroplasty, low-volume, characteristics



Oral Presentations

72

The 62nd Annual Congress of the  Korean Orthopaedic Association 2018

 Presentation No. 113  

Title: Short-term Neoadjuvant Denosumab Treatment for Locally Advanced Giant Cell Tumor of Bone

Authors: MIN WOOK JOO1 , KI BONG CHANG1 , YANG-GUK CHUNG2 , YONG KOO KANG3

Presenter: KI BONG CHANG Corresponding Author: MIN WOOK JOO Field: Tumor

Affiliation:  1. ST. VINCENT'S HOSPITAL, COLLEGE OF MEDICINE, THE CATHOLIC UNIVERSITY OF KOREA { Orthopaedic } , 2. SEOUL ST. 

MARY'S HOSPITAL, COLLEGE OF MEDICINE, THE CATHOLIC UNIVERSITY OF KOREA { Orthopaedic } , 3. PYEONGTAEK ST. 

MARY'S HOSPITAL { Orthopaedic } 

Introduction: Giant cell tumor of bone has been treated mainly by curettage with local adjuvants, resulting in relatively high recurrence 

rates. On the other hand, more extensive surgery may cause loss of function and higher risk of complication. As denosumab inhibits 

osteoclasts-like giant cells, it is currently used as the latest treatment option for giant cell tumor of bone. Nevertheless, it was not easy to 

use denosumab in Korea until lately. The objective of this study is to investigate the clinical results in the patients who underwent short-

term neoadjuvant denosumab for locally advanced giant cell tumor of bone.

Materials and Methods: Among the patients who were treated for locally advanced giant cell tumor of bone in our institution, we 

retrospectively review the medical records on those who underwent short-term neoadjuvant denosumab from February 2016 to January 

2018. Patients who were administered denosumab (1) over four months preoperatively or (2) postoperatively were excluded out.

Results: There were a total of five females with the median age of 28 years (18 to 50 years). Median symptom duration was 2 months (0.7 

to 12 months). Most common location of lesion was the distal radius. One case was recurrent one. One patient visited after pathologic 

fracture had occurred. Campanacci grade was 3 in four cases and 2 in one. Subcutaneous denosumab (120 mg) was given every 4 weeks, 

with additional doses on days 8 and 15 in the first cycle only, and daily supplements of calcium 500 mg and vitamin D 1000 IU were added. 

Four patients were administered denosumab five times, and one patient was injected 4 times. In a case, excessive new bone formation 

was observed in spite of short-term use of denosumab, and it was too difficult to distinguish normal bone and neoplastic tissues. After 

neoadjuvant denosumab administration, four patients underwent by curettage with local adjuvants and one recurrent case was treated 

by radical resection. Median follow-up period was 10.6 months (3 to 27 months). During perioperative period, there were no critical 

complications. Radiologically and symptomatically, local recurrences or pulmonary implants did not develop. Median Musculoskeletal 

Tumor Society functional score was 93 (83 to 97).

Conclusion: Short-term neoadjuvant denosumab treatment might be effective option for locally advanced giant cell tumor of bone, depending 

on the type of surgery. Radiologic monitoring during the period of neoadjuvant denosumab would be essential to prevent excessive new bone 

formation in the case that is planned to have less extensive surgery. Long-term preoperative denosumab treatment following resection may be 

proper for more advanced lesions. Further studies on more cases with long-term follow-up period should be mandatory.

Acknowledgment: None.
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Introduction: Giant cell tumor is one of the most common benign tumors in adult. Although it is regarded as a benign tumor, it has an 

aggressive nature and it is known to be found mainly in young people in their 20s and 30s. It is reported that the incidence of giant cell 

tumors in teenager is extremely low because of immature skeletal growth and there were several studies that growth plate has not yet 

closed inhibited the development of giant cell tumors. But giant cell tumors occurred in teenagers have been reported in few studies. In 

this study we investigated the clinical and radiological features of giant cell tumors in the teenagers.

Materials and Methods: A total of nine patients were retrospectively studied. Five were men and four were women. We followed for 

an average 7.2 years(range, 2.6-15.8 years). Mean age at the diagnosis was 14.9 years(range, 8-18 years). We investigated the clinical 

symptoms of patients and the location and pattern of the tumor by plain radiograph.  Also we studied the surgical methods performed on 

the patient, recurrence of disease and complications during follow-up periods.

Results: Three patients had multicentric giant cell tumors. There were fourteen lesions of giant cell tumors including six knee around, 

two proximal humerus, two metatarsal bones, one proximal femur, one distal ulna, and one cuneiform bone. Giant cell tumor in young 

age has more metaphyseal involvement than adults and has concentric features rather than eccentric features. Extensive curettage and 

adjuvant therapy was performed in all patients. Cement augmentation was additionally performed in twelve lesions and bone grafting 

was additionally performed in two lesions. A total of three lesions experienced recurred. And we performed reconstruction using tumor 

prosthesis, allograft prosthesis composite, and en-block excision respectively.

Conclusion: The incidence of giant cell tumors in teenagers is very low and is somewhat different from that of adults. The giant cell tumor 

was more concentric than the eccentric and progressed more multicentric than adults and had a higher recurrence rate. Unlike giant cell 

tumors that occur in adults, giant cell tumors in teenager may be difficult to differentiate them from other diseases. Clinicians should be 

cautious in diagnosis and treatment.

Acknowledgment: None
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Introduction: Since the 1950s, a few previous articles reported that giant cell tumor of bone (GCTB) clinically shows dramatic changes such 

as rapid aggravation and growth of previous unrecognized recurrences during pregnancy. Some researchers tried to prove the expression 

and function of estrogen and progesterone receptors on the tumor and suggested a hormonal influence on tumor growth. However, 

conclusive scientific evidence is still lacking. Others focused on an immunologic change during pregnancy. Although oncofetal antigens are 

similar to fetal antigens, none demonstrated expression of the antigens on the tumor. Therefore, it might be coincidental to find GCTB in 

pregnant women as affected patients are often of childbearing age when the tumors show a high incidence in general population. To find 

up the causal relationship, we tried to investigate the clinical characteristics of GCTB during pregnancy.

Materials and Methods: We retrospectively review the medical records of patients who were diagnosed as occurrence or recurrence of 

GCTB during pregnancy and peripartum period in our oncology database.

Results: There were two cases. One case was a 25-year-old female, who underwent a surgery for the GCTB in the thoracic spine. No 

definite recurrence was detected by imaging studies for one and a half years, and she decided to get pregnant. She felt back pain three 

months before childbirth, and about 16x9x13-cm, recurrent lesion and multiple pulmonary implants were identified after delivery. The 

other case was 36-year-old female, who presented with rapidly growing lump in the left knee. Because she was pregnant, the lesion was 

diagnosed as 12x9x8-cm GCTB and resected after abortion.

Conclusion: Although we cannot conclude clinical correlation between GCTB and pregnancy from this small number of cases, the lesions 

were huge and abruptly growing. We suggest a multi-national-multi-institutional study on clinical characteristics of GCTB diagnosed 

during pregnancy and peripartum period. Experimental studies related to hormonal and immunologic impact on GCTB at pregnancy 

should be performed additionally.
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Introduction: For the giant cell tumor of the knee, we're more likely to do intralesional treatment to retain their knee joints. Bone cement 

filling with or without internal fixation, is the most commonly used method of reconstruction after intralesional curettage. The purpose of 

this study was (1) to explore the reconstruction strategy after intralesional treatment, and (2) to analyze the oncologic results.

Materials and Methods: From April 1996 to May 2017 at Kyungpook national university hospital, 26 patients (9 men, 17 women) with 

histologically-confirmed giant cell tumor of the knee (14 cases of distal femur, and 12 proximal tibia) were eligible based on the inclusion 

criteria of more than one year’s follow-up and availability of all necessary medical records including images. The mean age at surgery was 

36.3 years (range, 16 to 56 years), and the average follow-up time was 8.0 years (range, 1.0 to 16.3 years.  Among 26 patients, 19 patients 

underwent intralesional curettage with cryotherapy as adjuvant therapy. Twelve patients underwent bone cement combined with bone 

graft, 12 with bone cement only, two only with bone graft. Six required internal fixation with a plate for stability. 

Results: Local recurrence occurred in six cases (23%). Three patients underwent wide resection, and 3 cases underwent bone cement 

after curettage. Pulmonary metastasis occurred in one case (3.8 %). For 2 cases of bone graft only, there was one case with recurrence 

and metastasis, and one case with local recurrence.  There was one postoperative fracture at six months, which was re-operated for plate 

fixation, and one case of removal of internal fixation because of knee pain and discomfort at one year.

Conclusion: Bone cement filling of the giant cell tumors around the knee has enough  stability and satisfactory oncological results. 

However, it needs more cases and follow-up to establish the criteria of internal fixation after bone cement filling.

Acknowledgment: We thank Ms. Hyunhee Bang, Master of Nursing (Medical Device and Robot Institute of Park, Kyungpook National 

University) for the review process of the Ethics Review Committee.
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Introduction: The purpose of this study is to suggest an appropriate treatment method by making a comparison between nonsurgical 

treatment and surgical treatment for enchondroma in hands and feet.

Materials and Methods: 74 cases with enchondroma of hands and feet from January 1996 to December 2017 was selected to evaluate 

functional outcomes (Joint stiffness, pain, complications, pathologic fracture union). 33 cases were treated with nonsurgical treatment, 

and 41 cases were treated with surgical treatment such as curettage only or curettage /c bone graft. The mean follow up period was 18.1 

months. 

Results: The mean age was 38 years, and the age range was between 8 years and 76 years; There were 28 male and 46 female cases. 

The demographic characteristics of the surgical group and nonsurgical group were similar. Among the 33 cases treated nonsurgically, 3 

had pathologic fractures and 1 had delayed union of pathologic fracture after diagnosis. At final follow up, 8 cases of joint stiffness was 

reported and the average pain on visual analog scale was 1.5. Among the 41 cases treated surgically, 2 patients developed postoperative 

pathologic fractures and 1 local recurrecne was occured. At final follow up, 11 cases of stiffness was reported and the average pain on 

visual analog scale was 1.4. Among the 19 cases of enchondroma with pathologic fractures, 12 cases treated nonsurgically and 7 cases 

treated by surgically. With exception of 1 patients with delayed union treated nonsurgically, complete bone healing was seen.

Conclusion: We obtain relatively satisfactory results in both surgical and nonsurgical treatment and no significant difference in funtional 

outcomes was found. In cases of enchondroma in hands and feet, nonsurgical treatment can also be a good treatment option.
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Introduction: Superficial soft tissue sarcoma (STS) may represent a distinct subgroup of STS with different clinicopathologic characteristics 

resulting in favorable outcomes, when compared with deep-seated STS. However, only few studies focusing on superficial STS have been 

reported.

Materials and Methods: A retrospective review was conducted on 253 patients who underwent surgical removal of superficial STS at our 

institute. Clinicopathologic characteristics and prognostic factors for disease-specific survival (DSS) and local recurrence-free survival (LRFS) 

were investigated.

Results: 113 patients (39%) presented after an unplanned excision and 41 patients (16%) with locally recurrent tumors. 17 patients (7%) 

had metastatic disease at the time of diagnosis. Undifferentiated pleomorphic sarcoma was the most common histological type (n=103, 

41%). The 5-year DSS and LRFS were 82.6±2.9% and 77.6±2.9%, respectively. On univariate analyses of factors associated with DSS, age 

≥ 50 (p=0.002), high histologic grade (p= 0.040), size ≥ 4cm (p=0.014), positive surgical margin (p=0.037) and invasion of the deep fascia 

(p=0.019) were associated with worse DSS. On multivariate analysis, only the invasion of the deep fascia remained significant (OR=2.0, 

p=0.036). For LRFS, age ≥ 50 (p=0.005), positive surgical margin (p=0.002), involvement of deep fascia (p=0.023) and presentation with 

recurred tumors (p<0.001) were associated with increased local recurrence. On multivariate analysis, age ≥ 50 (OR=2.0, p=0.022) and 

presentation with recurred tumors (OR=5.739, p=0.001) remained significant.

Conclusion: Clinicopathologic characteristics and prognostic factors of superficial STS differ from those of deep-seated STS. These findings 

suggest the utility of unique prognostic factors for superficial STS.
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Introduction: Management of benign vascular tumors of soft tissue is a multidisciplinary field. Successful treatment requires in-depth 

understanding of the classification scheme, natural history, available modalities, and prognosis. Local recurrence after surgical excision is 

high although the lesions are biologically benign. Besides, they sometimes recur multiple times. The objective of this study was to evaluate 

risk factors for recurrence after surgical treatment in the benign vascular tumors of soft tissue and establish a management strategy.

Materials and Methods: Medical records of patients who underwent surgical excision for benign vascular tumors of soft tissue from 

2002 to 2017 were reviewed. We included intramuscular angioma, venous hemangioma, arteriovenous malformation/hemangioma, and 

angiomatosis on the basis of the latest edition of WHO classification. Potential risk factors for recurrence such as age, gender, symptom 

duration, related syndromes, multiplicity, angiomatosis, location and depth, main length, and surgical margin were assessed by logistic 

regression and machine learning analysis using the support vector machine (SVM) algorithm.

Results: There were 139 females 101 males with a median age of 28.5 years. Median symptom duration was 24 months. Extremity lesion 

was most common. Nineteen patients had angiomatoses, and eight had multiple lesions. Median main length was 3.15 cm. Recurrence 

developed in 24 patients. Median follow-up was 93 months. Statistical multivariate analysis following univariate analysis showed that age, 

angiomatosis, and depth were significant predictive factors for recurrence. Because 90% of cases did not recur in our data, we adjusted 

the cost matrix of the SVM model in a way that the cost of misclassification of minor class was multiplied by approximately nine times. The 

overall accuracy of the linear SVM classifier was 97.50%. The sensitivity and specificity of the model were 1 and 0.97. The area under the 

curve (AUC) was 0.9782. Surgical margin was the most informative features of the model.

Conclusion: As it is difficult to achieve free surgical margin in lesions involving multiple tissue planes, or crossing multiple muscles, it would 

be better to consider combined treatment or other alternative strategy.
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Introduction: Lymph node metastasis is very important prognostic factor for all skin cancer and some sarcoma. Sentinel lymph node biopsy 

is most useful technique for sentinel lymph node (SLN) identification. Recently, a new generation of diagnostic tools such as Single photon 

emission computed tomography/Computed tomography (SPECT/CT) and Positron emission tomography/Computed tomography (PET/CT) 

enabled detection of sentinel lymph node. This study is to evaluate the efficacy of PET/CT for detecting lymph node metastasis compared 

with sentinel lymph node biopsy in single medical center.

Materials and Methods: From 2008 to 2018, 72 skin cancer of sarcoma patients who diagnosed as some lymph node involvement in whole 

body PET/CT reading. Patients suspected lymph node metastasis were sent to biopsy and suspected as reactive lesions were observed. The 

analysis was performed using medical records, clinical information, PET/CT readings and pathology results retrospectively.

Results: The age of patients ranged from 14 to 88 years and the mean follow-up period was 2.5 years. 22 patients were suspected as 

lymph node metastasis and confirmed. Sensitivity and specificity of the pure PET/CT images was 68.2% and 62% respectively. But, the 

sensitivity and specificity of the PET/CT increased to 77.3% and 92% respectively with some advices of the clinical specialists.

Conclusion: The efficacy of the PET/CT for detecting lymph node metastasis is worth considerable if experts advices were added.
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Introduction: Currently, gold standard for osteosarcoma treatment is chemotherapy both before and after surgery. However, proposed 

disadvantages of delayed tumor removal are: 1) A high initial tumor burden is not optimal for first-order chemotherapy kinetics and may 

increase risk of systemic metastasis, 2) An increased probability of facilitating the selection of drug-resistant cells. Despite numerous 

chemotherapy trials and the introduction of novel agents, survival in localized osteosarcoma, which plateaued in the mid-1980s, has 

been recalcitrant to our best efforts. In our previous study, around 40% of patients showed a tumor volume increase after neo-adjuvant 

chemotherapy and this factor was independent poor prognostic factors for event-free survival. Therefore, we hypothesized that upfront 

surgery for patients likely to show poor histologic response to preoperative chemotherapy might minimize numbers of resistant cells, 

thereby, may improve the survival. We performed prospective randomized upfront surgery on osteosarcoma patients and designed cohort 

and case-control study.

We asked (1) whether timing of surgery is a viable prognostic factor for survival in patients with localized extremity osteosarcomas (cohort 

study), (2) whether there is any difference in survival and LR (local recurrence) rate between patients with upfront (cases) and delayed 

surgery (controls) with similar characteristics before surgery, (3) difference in metastasis pattern and response to treatment between case 

and control group.

Materials and Methods: We analyzed the prognostic factors for survival in 710 Stage IIB extremity osteosarcomas (597 delayed-, 113 

upfront surgery). We compared the survival and local recurrence rate difference between patients with upfront surgery (n = 113) and 

delayed surgery (n = 597) matched for age, location, and initial tumor volume.

Results: In a cohort study, univariate study revealed male sex (p=0.03), large initial tumor volume (p=0.008), proximal location (p=0.001), 

poor surgical margin (p<0.0001), poor histologic response (p<0.0001), and delayed surgery (p<0.0001) predicted poor survival. On 

multivariate study, poor surgical margin (p<0.0001) and delayed surgery (p<0.0001) predicted worse survival. In case-control study, the 

10-year metastasis free survival  of two groups were 73.4% ± 8.8% and 52% ± 7.0%, respectively (p=0.002). Within case-control group 

(n=339), multivariate study revealed old age (p=0.01), poor surgical margin (p<0.0001), and delayed surgery (p<0.0001) predicted worse 

survival. Upfront surgery group showed lower LR rate of 5.3% (n=6) which lower than 13% (n=29) of control group (p=0.03). However, in 

terms of time to and location of metastasis, no difference was found between case and control group. 

Conclusion: Contrary to old reports, upfront surgery followed by chemotherapy showed survival gain in both cohort and case-control 

study. There was a concern of inadequate surgical margin by skipping preoperative chemotherapy, however, upfront surgery demonstrated 

lower L rate. Simply changing the order of treatment might improve the stagnant survival of osteosarcoma sound strange; however, we 

believe it’s worth trying. 
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Introduction: The purpose of this study was to evaluate factors determining latency of distant metastasis in osteosarcoma.

Materials and Methods: 53 high-grade osteosarcoma patients with distant metastases were retrospectively reviewed. The patients with 

initial distant metastasis or local recurrence prior to distant metastasis were excluded. 49 patients were with lung metastasis, three patients 

were with skeletal metastasis, and one patient was with brain metastasis.

Results: In Cox regression, joint extension (hazard ratio [HR]=2.100, P=0.038), Normalized total tumor volume (HR=1.005, P=0.036), 

Normalized soft tissue tumor volume (HR=1.007, P=0.009), and soft tissue extension ratio (HR=6.645, P=0.015) showed a significant 

relationship with latency of distant metastasis. Otherwise, location, pathologic fracture, response to chemotherapy, and ALP level were 

not significant. In multivariate analysis, soft tissue extension ratio (HR=29.855, P=0.021) was proven as the only independent factor 

for latency of distant metastasis. Soft tissue extension ratio and metastasis free survival showed a negative linear correlation (Pearson 

correlation=-0.290, P=0.025).

Conclusion: The higher contents of soft tissue extension determine shorter latency of distant metastasis in osteosarcoma.

Acknowledgment: all authors



Oral Presentations

77

The 62nd Annual Congress of the  Korean Orthopaedic Association 2018

 Presentation No. 123  

Title: Clinical Outcomes of Pathologic Vertebral Fractures in Patients with Multiple Myeloma: Comparison of Reconstruction Surgery with 

Adjuvant Radiotherapy and Radiotherapy alone

Authors: HYUNG-YOUL PARK1 , YOUNG-HOON KIM1 , KEE-YONG HA1 , SANG-IL KIM1 , HYUNG-KI MIN1 , IN-SOO OH2 , JUN-YEONG SEO3

Presenter: HYUNG-YOUL PARK Corresponding Author: YOUNG-HOON KIM Field: Tumor

Affiliation:  1. SEOUL ST. MARY'S HOSPITAL, COLLEGE OF MEDICINE, THE CATHOLIC UNIVERSITY OF KOREA, SEOUL, KOREA { 

Orthopaedic } , 2. INCHEON ST. MARY'S HOSPITAL, COLLEGE OF MEDICINE, THE CATHOLIC UNIVERSITY OF KOREA, 

INCHEON, KOREA { Orthopaedic } , 3. JEJU NATIONAL UNIVERSITY HOSPITAL, SCHOOL OF MEDICINE, JEJU NATIONAL 

UNIVERSITY, JEJU, KOREA { Orthopaedic } 

Introduction: Multiple myeloma (MM) is a hematologic malignancy that most commonly causes pathologic vertebral fractures in the spine 

column. However, the roles of reconstruction surgery on vertebral fractures with instability remain unclear. The purpose of this study is 

to compare the clinical outcomes of reconstruction surgery with adjuvant radiotherapy (RT) and RT alone in patients with pathologic 

vertebral fractures of MM.

Materials and Methods: Among the 116 patients with vertebral fractures in MM were that treated by RT at our hospitals from 2008 to 

2014, twenty eight patients underwent reconstructive surgery followed by RT (group II). Among the patients who were treated by RT 

alone, twenty eight patients whose age, performance status(Eastern Cooperative Oncology Group, ECOG) and pathologic conditions of 

the spine (Spine Instability Neoplastic Score, SINS) matched those of group II were assigned in group I. Clinical outcomes including the 

duration of maintenance of independent ambulation, neurologic outcomes, visual analogue score (VAS) for back pain were assessed.

Results: Median duration of independent ambulation was longer in group II (median, 51.6 months; 95% confidence interval [CI], 43.0-

60.2) than in group I (median, 28.0 months; 95% [CI] 13.4-42.6) (Log rank test; p=0.015). Improvement rate of neurological status (group I; 

21.4%, group II; 60.7% p =0.024) and VAS (group I; 5.0 ± 2.2, group II; 2.7 ± 2.1, p=0.000) were higher in the group II. However, median 

survival period and treatment related complications were not significantly different between the groups.

Conclusion: In spinal MM with pathologic fractures, reconstructive surgery may provide an advantage in preserving independent 

ambulation and neurological function even though it is not associated with median survival.
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Introduction: Periprosthetic fractures around the tumor prosthesis are rare. Difficulties in sound fixation and poor bone quality increases 

risk of loosening or re-fracture even after bone union. We adopted well- known cortical strut onlay allograft for peri-prosthetic fracture 

after hip arthroplasty into the fracture after tumor prosthesis. We presumed it would ease fixation, shorten time to union, increase bone 

stock, thereby, lower the chance of loosening and re-fracture.

Materials and Methods: We evaluated 25 patients (28 fractures) with periprosthetic fracture around tumor prosthesis. Fifteen cases 

(allograft group) had augumentation onlay allograft while 13 cases (conventional group) had internal fixation only. We assessed; 1) mode 

of periprosthetic fracture, 2) difference in time to union between strut cortical onlay allograft and without it, 3) survival of reconstruct, 

complication, and functional outcome between two groups.

Results: In terms of unified classification system (UCS), 19 cases were type B (68%, B1; 12, B2;1, B3;6) and 9 cases were type C. Five-, 

10-year survival of the 28 reconstruct by Kaplan-Meier plot was 82.1% ± 17.9 and 65.7% ± 35.3, respectively. As a whole, average time 

to union was 5 months (range, 2-11). Allograft group (3 months) showed shorter time than that of conventional group (7 months) (p 

<0.0001). All the major complications developed in conventional group. Two cases with loosening and anterior angulation underwent 

prosthesis change. Another one with infection underwent amputation. Remaining one with loosening had conservative management. At 

final follow up, average MSTS score of allograft group (26) was better than that of conventional group (20).

Conclusion: Bone union in periprosthetic fracture of tumor prosthesis is relatively well achieved, however, minimization of complication is 

important. Onlay allograft eases fixation, increases bone stock, and reduces time to union. This simple method may minimize the risk of 

loosening, joint contracture and re-fracture.
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Introduction: The purpose of this study was to analyze the functional outcomes of reconstruction with allograft-prosthesis composite (APC) 

for the proximal tibial malignancies.

Materials and Methods: We retrospectively reviewed 8 patients whose proximal tibia was resected and reconstructed with APC for a 

malignant bone tumor from 2005 to 2016. There were 8 men with a mean age of 18.9 years (range, 15-24). All patients were diagnosed with 

osteosarcoma. Two patients underwent APC reconstruction for the failure of osteoarticular allograft reconstruction. Two patients had GCM 

medial head rotational flap for the soft tissue coverage. Host patellar tendon was augmented by overlapping remnant of the cuff tendon of 

the allograft in all but one patient for the reconstruction of the knee extensor mechanism and protected in the long leg cast for 3-4 weeks, 

postoperatively. Mean duration of follow-up was 69.8 months (range, 22-156). Functional evaluation was performed with the use of the 

classification system of the Musculoskeletal Tumor Society (MSTS). In addition, range of motion (ROM) in the affected knee was evaluated.

Results: No patients had local recurrence. One patient with pulmonary metastasis at the time of initial diagnosis showed no evidence of 

disease at the last follow-up. All patients showed satisfactory functional results. Mean MSTS fuctional score was 26 points. No patients 

needed any kind of revision surgeries. Mean active ROM of the knee was 104 degrees (range, 60-130).  Two patients showed extension 

lags of 5 and 30 degrees, respectively.

Conclusion: Reconstruction with allograft-prosthesis composite (APC) can be a useful option for the proximal tibial malignancies.
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Introduction: Reconstruction with tumor prosthesis after resection of the tumor around the knee joint, infection is most common mode 

of failure in proximal tibia reconstruction, while aseptic loosening is common in distal femur. In some patients, combined distal femur and 

proximal tibia replacement (CFTR) is performed to preserve the knee joint as a result of tumor invasion or complication. We asked 1) the 

overall survival rate of the limb and implant, revision-free survival 2) whether there is a difference in the survival rate of implant, limb and 

complications between patients with CFTR caused by oncological and non-oncological reasons. 3) final functional outcome

Materials and Methods: Of the 34 patients who underwent CFTR, there were 17 patients with tumoral causes and 17 non-tumoral causes, 

respectively. In patients who underwent CFTR due to non-tumoral causes, there were 12 cases with infection sequelae after reconstruction 

around the knee joint, 5 cases with mechanical failure. In tumoral causes, There were 4 cases with involvement of the knee joint by tumor 

at diagnosis, 13 cases with local recurrence during follow up period. We described the pathologic diagnosis, primary tumor location, mode 

of reconstruction after resecting primary tumor, number of operations and time to CFTR from primary reconstruction, causes and limb 

status before CFTR. The limb survival, implant survival, revision-free survival of CFTR by causes and complications , functional outcome 

were analyzed.

Results: Overall 5-/10-year survival rate of the 34 CFTR using Kaplan-Meier method was 63.6% ± 16.6, 57.3% ± 19.1 respectively. The 10-

year survival of the limb was 68.4% ± 16.5. The 10-year implant survival in 17 patients with CFTR due to tumoral causes was 74.9% ± 21.6, 

which was better than that of 39.2% ± 24.2 in 17 patients with non-tumoral causes (p=0.04). The overall survival rate of the limb in non-

tumoral group was 86.3% ± 13.7, which was better than that of  52.9% ± 23.7 in tumoral group (p=0.02). Of 34 CFTR patients, there were 

20 major complications (59%) and 5 minor complications (15%). There were 13 infections in six (35%) out of 17 cases of non-tumor group, 

aseptic loosening in 2 and periprosthetic fracture in 1 case. Seven (41%) out of 17 cases of tumor group developed local recurrence, 12 

infections in 5 cases. Four of the 11 infections who were treated with debridement and tumor prosthesis revision maintained prosthesis, 

amputation was performed in 4 patients and the remaining 3 patients were treated with arthrodesis after removal of the prosthesis. In 7 

cases of local recurrence, amputation was inevitable in all cases.

At the final follow up, of the 21 cases maintaining knee joints, the range of motion was an average of 47º (10-80º) in extension lag and 74º 

(20-100º) in passive flexion. The average MSTS score was 20(9-27) in 17 cases of non-tumor group and 17(8-27) in 17 cases of tumor group.

Conclusion: CFTR is a rare, technically difficult, and complicated procedure, but it is a useful procedure to preserve the lower limb as a 

movable joint. Patients with infection sequelae and mechanical failure are worthy of trying with a relatively good survival rate of the 

implant. However, it is desirable that patients with local recurrence of malignant tumors do not apply this procedure forcibly.

Acknowledgment: None
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Introduction: Reconstruction of a large bone defect following tumor resection is a challenging issue in tumor surgery. Among various 

options available, free vascularized fibular graft is one of the best biological reconstructions that maintains physiologic bone metabolism 

and therefore can promise stable bone union. We reviewed the clinical outcome of reconstruction with free vascularized fibular graft (VFG) 

fixed with locking plate.

Materials and Methods: Retrospective review of medical record was done for 21 patients who underwent reconstruction of the bone 

defect with microsurgical vascular fibular graft after tumor excision. Median follow up period was 44.0 months. The median age of the 

patients at the time of surgery was 14.0 years old. (range, 9-63) Tibia (n=11) and femur (n=6) were the most common sites for the graft. 

Three cases were on humerus and one case was on radius. The mean bony defect was 12.4cm and the mean length of the harvested 

fibula was 20.1cm. All grafts were stabilized to its host bone with locking plates.

Results: All patients were free of disease at final follow up and no local recurrence was reported. Nineteen of 21 patients recovered 

preoperative range of motion after the surgery. All VFGs were transferred successfully. Bone union was achieved in 16 of 21 patients. Two 

patients required additional auto bone graft for nonunion, which eventually achieved bone union at final follow up. Stress fracture of the 

grafted fibula occurred in one patient, which was healed spontaneously with the support of locking plate. 

Conclusion: Our data suggests that free vascularized fibular graft is a satisfactory option for reconstruction of massive bone defect after 

tumor resection.
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Introduction: Orthopaedic oncologic surgery for malignant bone tumor in the pelvic region is challenging. In wide excision of the 

pelvic bone tumor, complex multiplanar bone cutting with an adequate margin is often required. Even after successful wide excision, 

reconstruction of the pelvic structure is another challenge for recovery of gait function and prevention of hernia.

Limb salvage surgery using 3D printing technology in pelvic surgery has become feasible in orthopaedic oncology. The aim of the study is 

to report short-term results of various pelvic bone tumor surgeries using 3D printed bone cutting guides and implants.

Materials and Methods: We conducted a retrospective review of eight patients who underwent malignant pelvic bone tumor surgeries using 

3D printed bone cutting guide and implant in a single institution over recent 3 years. Clinicopathological information was collected including 

patient demographics, tumor characteristics, pathologic diagnosis, and surgery details. The mean age at the surgery was 51.1 years.

Results: Four patients who underwent the type I internal hemipelvectomy were performed using the 3D printed bone cutting guides. 

All four patients had the cavitary bone tumor resection of ilium. For three patients of them, the cavitary bone defects were filled with 

structural allobone graft which was precisely trimmed by 3D printed allograft cutting guide (n=1) and 3D printed mesh shaped titanium 

spacer with partial bone cement augmentation (n=2).

Three patients who underwent type I, II, III pelvic resection using 3D printed cutting guides and reconstruction with 3D printed implants. 

The 3D printed periacetabular implant had a socket with screw holes fitting the conventional acetabular cup. After in vitro conjugation of 

the 3D implant and the conventional acetabular cup, periacetabular bone defects and the acetabulum were reconstructed at once. Then, 

the hip joint was constructed by conventional total hip arthroplasty manner. For all patients with peri-acetabular surgery, the recovery of 

gait function was observed.

One patient who had type III pelvic resection was reconstructed with 3D printed implant. The 3D printed pubo-ischial implant showed 

effective prevention of pelvic hernia as well as prevention of penile displacement in an active male patient.

Conclusion: The 3D printed guide enabled cavitary bone tumor resection in the ilium. The reconstructive option in the pelvic bone 

tumor could be varied by using 3D printed implant or structural allograft which was shaped with 3D printed allograft shaping guide. The 

mechanical property of 3D printed implant was predictable by preoperative finite element analysis. The conjugation between 3D printed 

pelvic acetabular implant and conventional total hip arthroplasty is needed more research including design software field.

Acknowledgment: This research was supported by a grant of the Korea Health Technology R&D Project through the Korea Health Industry 

Development Institute (KHIDI), and funded by the Ministry of Health & Welfare, Republic of Korea (grant number: HI17C1823).

Keywords: pelvis, bone tumor, 3D printing, limb salvage surgery



Oral Presentations

80

The 62nd Annual Congress of the  Korean Orthopaedic Association 2018

 Presentation No.129  

Title: Non-operative treatment for irreparable massive rotator cuff tears with tolerable pain and function: the role of intact subscapularis 

and compensatory teres minor hypertrophy

Authors: SUNG-JAE KIM1 , TAE-HWAN YOON1 , JI-SANG YOON1 , YONG-MIN CHUN1

Presenter: JI-SANG YOON Corresponding Author: YONG-MIN CHUN  Field: Shoulder and Elbow

Affiliation:  1. ARTHROSCOPY AND JOINT RESEARCH INSTITUTE, SEVERANCE HOSPITAL { Orthopaedic } 

Introduction: To investigate whether good subscapularis integrity and compensatory teres minor hypertrophy is associated with 

maintaining relatively good function and tolerable pain levels during non-operative treatment.

Materials and Methods: This study included 108 patients with irreparable massive rotator cuff tears involving at least two tendons and 

stage III or IV muscle atrophy and fatty infiltration on oblique sagittal magnetic resonance image, where even a partial repair did not seem 

to be feasible. All supraspinatus and infraspinatus were grade IV; if subscapularis was involved, only stage III or IV was included. Patients 

were divided into two groups: Group A consisted of 67 patients with both intact subscapularis and teres minor hypertrophy; and Group 

B consisted of 41 patients lacking either one, or both. The Visual Analogue Scale (VAS) on pain score, the American Shoulder and Elbow 

Surgeons (ASES) score, the University of California at Los Angeles (UCLA) shoulder score, and the active range of motion (ROM) were 

assessed.

Results: During the follow-up period, the failure rate of the nonoperative treatment was 43% (29/67) in Group A and 68% (28/41) in 

Group B, and the difference was significant (p = 0.012). The rate of conversion to surgery was 39% (26/67) in Group A and 66% (27/41) 

in Group B, and there was a significant difference (p = 0.006). Among the remaining nonsurgical patients, there were no significant 

differences between the groups in clinical outcomes except ROM in internal rotation at final follow-up. 

Conclusion: Although conservative treatments for irreparable massive rotator cuff tears failed in about 50% of patient cases over the 40 

month follow-up period, the patients with both intact subscapularis and teres minor hypertrophy yielded significantly lower failure rates 

and conversion to surgery rates than the patients lacking either one, or both.
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Introduction: Arthroscopic rotator cuff repair is widely used as a surgical treatment for patients with rotator cuff tear. Various methods 

have been tried to control postoperative pain, but it is still challenging. Suprascapular nerve block (SSNB) has been reported as safe and 

successful in pain relief and is possible in various ways. However, an accuracy of blind SSNB technique has not yet been fully clarified. The 

purpose of this study was to evaluate the accuracy and effectiveness of blind SSNB technique compared to arthroscopy-guided direct SSNB 

on decreasing postoperative pain with arthroscopic rotator cuff repair.

Materials and Methods: The 64 patients undergoing arthroscopic rotator cuff repair were allocated randomly to three groups as follows: 

group I (22 patients), intravenous (IV) PCA pumps (only PCA); group II (21 patients), IV PCA + SSNB using a blind technique (PCA + 

bSSNB); and group III (21 patients), IV PCA + arthroscopy-guided SSNB (PCA + aSSNB). Pain visual analogue scale (VAS) scores were 

evaluated at 2, 6, 12, 24, and 48 postoperative hours. Furthermore, the degree of pain was compared according to cuff tear size and 

whether acromioplasty is performed.

Results: The VAS pain scores at postoperative hours 2 were 6.27 in group I, 5.43 in group II, and 5.52 in group III (p=0.015 for group I vs II, 

p=0.036 for group I vs III). The VAS pain scores at postoperative hours 6 were 5.18 in group I, 4.43 in group II, and 4.62 in group III (p=0.045 

for group I vs II). At 12, 24, and 48 hours postoperatively, there was no significant difference in VAS pain scores among the three groups. 

The number of injections of additional intravenous analgesics for consistent postoperative pain control was 1.09 in group I, 1.10 in group 

II, and 1.33 in group III (p=0.785 among the three groups). No significant difference was noted among the three groups regarding tear 

size of rotator cuff. There was no significant difference in VAS pain scores between the patients who underwent acromioplasty and those 

who did not.

Conclusion: The group II (PCA + bSSNB) and group III (PCA + aSSNB) were a better pain control method than only PCA within the initial 12 

postoperative hours. Especially, group II (PCA + bSSNB) was effective for pain control as comparable as group III (PCA + aSSNB). PCA + bSSNB 

is a cost-effective, time-saving, and easily performed method for postoperative pain control as an axis of multimodal pain control strategy.

Acknowledgment: This research was supported by the Research Support Program 2017, funded by the Korean Orthopaedic Pain Society.
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Introduction: The purpose of this study is to evaluate the clinical usefulness of arthroscopic repair with superior capsule reconstruction 

using biceps tendon in massive sized full thickness rotator cuff tears.

Materials and Methods: This study is a prospective comparative outcome study. We performed arthroscopic repair of 41 patients with 

massive sized (range: 5 ~ 6 cm) full thickness rotator cuff tear from January 2010 to December 2012. Twenty one patients who underwent 

superior capsule reconstruction using biceps tendon were group Ⅰ, and group Ⅱ consisted of 20 patients who underwent arthroscopic 

partial repair alone. Forty one patients were composed of 19 men and 22 women. The average age was 62 (48 ~ 72) years and the 

mean disease duration before the operation was 17 (3 ~ 52) months. The mean follow up period was 52 (48~76) months. All patients 

complained of limited range of motion, weakened muscle strength, and aggravating pain.

Results: There was no significant difference between group Ⅰ and group Ⅱ at Visual Analog Pain Scale (VAS) for pain. UCLA score, ASES 

score, and KSS score showed a functional improvement in group Ⅰ compared with group Ⅱ. In group Ⅰ, forward elevation strength 

showed a significant improvement from 3.4 preoperatively to 4.7 postoperatively. But in group Ⅱ, there was no significant difference from 

3.3 preoperatively to 3.5 postoperatively (P < 0.05). All patients underwent postoperative follow up ultrasound or MRI, and retear was 

observed in 2 out of 21 cases in group Ⅰ, 8 out of 20 cases in goup Ⅱ (P<0.05).

Conclusion: Arthroscopic repair with superior capsule reconstruction using biceps tendon in patients with massive sized full thickness 

rotator cuff tear has significant clinical usefulness in functional recovery, muscle strength enhancement and also decreases retear frequency 

after surgery than arthroscopic partial repair alone.
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Introduction: The distribution of hypercholesterolemia is rapidly increasing in the elderly population, it is little known about the rotator cuff 

patients. The aim of our study is to analyze and compare the gene and protein expression characteristics in torn rotator cuff tendon tissues 

in patients of hypercholesterolemia.

Materials and Methods: The samples of rotator cuff tendon tissue from 30 patients were acquired from the torn tendon end of small to 

medium rotator cuff tears during arthroscopic surgery. Expressions of various genes of interest, including GAPDH, COL1A1, IGF1, IL6, 

MMP2, MMP3, MMP 9, MMP 13, TNMD, TP53, VEGF were analyzed with real-time quantitative reverse transcription polymerase chain 

reaction (qRT-PCR). In addition, western blot assay were performed for the genes that revealed significantly different expressions in real-

time qRT-PCR between groups.

Results: Gene expression levels of GF-1, IL-6, MMP-2, TP53 were significantly higher in the hypercholesterolemia than in the control 

group by real-time qRT-PCR analyses (p<0.05). The density of IL-6 and TP-53 protein expressions was significantly higher in the 

hypercholesterolemia on western blot analysis (p<0.05).

Conclusion: The torn cuff tendon tissues with hypercholesterolemia showed IL-6, TP-53 overexpressions compared with controls. The 

overexpressions of IL-6 and TP-53 may be one of the characteristics for the in patients with hypercholesterolemia.
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Introduction: Shear wave elastography (SWE) is a novel emerging functional imaging modality that can quantify the elasticity of various 

tissues with good reproducibility. SWE appears to be a potentially useful technique for preoperatively evaluating the chronicity of a rotator 

cuff tendon tear. Therefore, we hypothesized that SWE would measure higher elasticity values for chronic tears of SSTs than for acute 

tears.

Materials and Methods: A retrospective study was performed. From November 2015 to July 2016, 113 patients (52 male, 61 female; age 

range, 21-79 years) with shoulder pain underwent 119 examinations of the rotator cuff tendon by routine B-mode ultrasound, while SST 

elasticity value was measured using SWE. Following exclusion of 19 examinations for various reasons, 100 examinations were analyzed. 

While 26 examinations were normal, 74 examinations showed abnormal B-mode US findings. Of the 74, torn SST was found in 54 

examinations (25 male, 27 female; age range, 38-79 years); 27 showed partial thickness tear, and 27 showed full thickness tear. Elasticity 

values of various groups classified by several different ways were compared. Results were analyzed using the Mann-Whitney U test or 

Kruskal-Wallis test.

Results: There was no statistically significant difference in the elasticity value between normal SSTs [median 94.65 (IQR: 87.43-105.47)] and 

torn SSTs [96.79 (86.71-108.56)] or between full thickness tears [93.80 (82.5-108.33)] and partial thickness tears [96.83 (90.60-112.2)]. 

However, there was a statistically significant difference in the elasticity values between the group with a duration of symptoms 1 year or 

less [92.20 (84.01-104.38)] and the group with those greater than 1 year [105.10 (100.41-116.03)] (P = 0.032).

Conclusion: SWE appears to be a potentially useful technique for preoperatively evaluating the chronicity of a rotator cuff tendon tear.
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Introduction: Full-thickness rotator cuff tears (FTRCTs) are often treated conservatively. However, the natural course and risk factors of tear 

progression of FTRCTs have not been clarified yet. 

The purpose was to retrospectively evaluate the tear progression of FTRCT with a follow-up magnetic resonance imaging (MRI). The 

hypothesis was that majority of FTRCT may progress in tear size and there would be risk factors that are relevant to the tear progression.

Materials and Methods: Between June 2010 and Jan 2018, 216 patients with FTRCTs that had been diagnosed by means of MRI were 

treated conservatively. Of these, thirty-six patients who underwent follow-up MRI were retrospectively enrolled. The mean follow-up 

was 22 ± 19 months (range: 2M-101M). Tear progression was defined as a significant change when the tear size increased by >2mm. The 

demographic and morphologic factors which were analyzed by multivariate analysis to identify variables responsible for tear progression, 

which include age, sex, hand dominance, diabetes mellitus, smoking, activity level, loss of motion (LOM), time interval between MRIs , 

acromion type, acromion thickness, critical shoulder angle, acromiohumeral distance (AHD), biceps tear, fatty degeneration and muscle 

atrophy.

Results: Among the 36 patients, 25 (69.5%) showed tear progression in follow-up MRI. The study cohort was composed of 25 women 

and 11 men, and the mean patient age was 68.9 years (range, 55-81 years). The mean of the initial tear length and width was 17.66 ± 7.9 

mm and 13.02 ± 6.5 mm which were progressed by a mean 4.77 ± 5.5 mm length and 3.19 ± 4.0 mm width. The size of initial tear did 

not significantly correlate to the tear propagation (p > 0.05). According to logistic regression analysis, time interval between MRIs was 

significantly related to the tear progression (p<0.001). Subgroup analysis revealed that right hand dominance (p=0.007), DM (p=0.023), 

and critical shoulder angle (p=0.042) were risk factors for tear progression. Age, sex, smoking, activity level, acromion type, acromion 

thickness, AHD, biceps tear, fatty degeneration and muscle atrophy were not significantly correlated with tear progression (all Ps>0.05)

Conclusion: Considerable number of full-thickness rotator cuff tears (69.5%) were found to be increased in size as time passes. Tear 

progression is more expected in patients with right hand dominance, DM, and high critical shoulder angle. Patients with these risk factors 

who are treated conservatively should be monitored more often for tear size progression.   
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Introduction: High critical shoulder angle (CSA) increase rotator cuff tendon loading during arm elevation and is reported to be related 

with rotator cuff tear. However, there are few studies to evaluate relationship between CSA and structural integrity after rotator cuff 

repair. The purpose of this study is to compare degree of structural integrity after arthroscopic rotator cuff repair according to CSA.

Materials and Methods:  Patients who undertook arthroscopic rotator cuff repair in our institution from January 2013 to June 2016 

were evaluated. The inclusion criteria included the following: (1) small and medium sized rotator cuff tear, (2) repaired by suture bridge 

technique (3) 50-70 years old, (4) both preoperative and postoperative computed tomography (CT), and (5) no subacromial spur on 

postoperative CT. The exclusion criteria included the following:  (1) osteoarthritis, (2) history of previous operation or fracture on the same 

shoulder. Total 138 patients were enrolled as final subjects. For measurement of CSA by CT, we used the image analysis software (RadiAnt 

DICOM viewer, Medixant, Poznan, Poland). We sub-grouped subjects according to CSA value (Low CSA group: < 33°, 79 patients; Middle 

CSA group: 33-38°, 50 patients; High CSA group: > 38°, 9 patients). Cuff healing were evaluated by CT arthrogram that were taken 6 

month after surgery, and degree of healing were classified as complete healing, partial healing defect, and re-tear.

Results: Mean CSA in complete healing, partial healing defect, and re-tear groups were 32.0±3.2°, 32.8±4.4°, and 33.1±3.1°, respectively, 

and there were no statistically significant difference (p=0.25). In low CSA group, 47 complete healing (59.5%), 14 partial healing defect 

(17.7%), and 18 retear (22.8%) were developed. In middle CSA group, 25 complete healing (50.0%), 10 partial healing defect (20.0%), 

and 15 re-tear (30.0%) were found. In high critical shoulder angle group, 2 complete healing (22.2%), 4 partial healing defect (44.4%), 

and 3 retear (33.3%) were found. There were no statistically significant difference in healing according to CSA value (p=0.204).

Conclusion: CSA is not related with cuff healing degree in small and medium sized rotator cuff tear after arthroscopic rotator cuff repair.
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Introduction: Critical shoulder angle (CSA) is recently recognized as relating factor with rotator cuff tear. Measurement of CSA in x-ray 

(Grashey view) may lead to inconsistent value, because beam projection angle and patients or cassette position vary in each person. 

Measurement using computed tomography (CT) is less affected by beam projection angle and patients or cassette position. However, 

there are few reports on measuring of CSA using CT. The purpose of this study is 1) to calculate CSA using CT and 2) to compare CSA 

value measured using CT and Grashey view.

Materials and Methods: Patients who had taken both Grashey view and CT of shoulder were included, and who had previous operation 

or fracture history on the shoulder were excluded. Total 138 patients (Male - 57 patients, Female - 81 patients, 59.2±6.8 years old) were 

selected as final subjects. DICOM file of CT were imported on the image analysis software (RadiAnt® DICOM viewer, Medixant, Poznan, 

Poland). We first found coronal plane that pass through superior and inferior pole of glenoid and spun coronal plane around axis that pass 

through superior and inferior pole of glenoid. Coronal slice cut that pass the most lateral corner of acromion were saved and exported 

into the image measuring software (Rhinoceros5 ®, McNeel, Seattle, USA) and CSA was measured. We also measured CSA in Grashey 

view and quality of Grashey view was graded by modification of Sutler-Henninger classification (A, B, C, and D). We compared CSA value 

measured by CT and Grashey view according to Sutler-Henninger classification.

Results: Intraobserver and interobserver reliability of CSA using CT were 0.965 and 0.943, and Grashey view were 0.987 and 0.992. 

The mean CSA value were 32.5±3.5° in CT and 34.3±3.9° in Grashey view. There was statistically significant difference in both method 

(p<0.001).  In Sutler-Henninger type A, mean CSA value were 32.6±3.6° in CT and 32.5±3.5° in Grashey view, and there were no 

statistically significant difference (p=0.905). However, in other Sutler-Henninger type (B, C and D), CSA value measured by two method 

were statistically significant different (p=0.043, p=0.015, p<0.001).

Conclusion: CT measurement was reliable method to evaluate CSA. Mean values measured by CT and Grashey view were different. 

However, CSA value using CT can only be expected to yield similar results as the precisely photographed Sutler-Henninger type A of 

Grashey view. For more accurate CSA measurements, CT or Sutler-Henninger type A of Grashey view should be used.
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Introduction: Arthroscopic intervention has been reported as a surgical option for refractory lateral epicondylitis. Refractory lateral 

epicondylitis can be associated with snapping radiocapitellar joint. But, little has been known regarding the arthroscopic intervention for 

this condition.

Materials and Methods: A total of 30 patients with refractory lateral epicondylitis with snapping radiocapitellar joint were treated with 

arthroscopic modified Bosworth’s procedure. There were 16 female and 14 male patients with an average age of 51.6 (22 – 67 years). The 

average duration of the symptoms before operation was 16 months (range: 11 to 22). All patients complained of having painful snapping 

of the lateral elbow side. Under general anesthesia, all patients had arthroscopic joint inspection followed by excision of the upper portion 

of anterolateral annular ligament, removal of synovial plicae and release of extensor carpi radialis brevis.

Results: Arthroscopic inspection revealed a hypertrophic annular ligament, pathologic plicae and capsular tears . At the final follow up  of 

25 months (range: 12 – 36), patients had significant improved Disabilities of the arm, shoulder and hand (DASH) score and Visual Analog 

Scale (VAS). The average return to day was 10 days (7-14 days). No postoperative complications was noted at the follow up.

Conclusion: Refractory lateral epicondylitis with snapping radiocapitellar joint presented with relevant intra-articular pathologies. 

Arthroscopic modified Bosworth’s procedure can provide excellent pain relief.
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Introduction: Considering the main symptoms of elbow arthritis which are resting pain due to the joint cartilage destruction and endpoint 

pain, limited range of motion due to spurs, loose body, staging system of elbow arthritis should include those symptom related factors. The 

Broberg and Morrey, Hattig and Rettig classification, which is based on plain radiography, has been introduced and used as a qualitative 

staging system, although it is highly observer-dependent and has poor reproducibility. The objective of this study is to set up new staging 

system which could more reflect symptoms by quantification spurs in the fossa and joint space narrowing using CT Scan in patients with 

elbow arthritis by multiple readers, and to evaluate the reproducibility.

Materials and Methods: 91 cases with primary elbow arthritis who underwent plain radiography and Computational Tomography 

(CT) were selected retrospectively. Qualitative and quantitative analyses were performed by four orthopaedic surgeons independently 

according to previous two staging system (Broberg and Morrey, Hating and Rettig and new staging system. In the new staging system, 

the quantification of spur in the fossa was performed by measuring involved depth in the fossa based on sagittal section of CT scan. Over 

50% involvement of spur in the fossa was defined as the “involved fossa”. Less than 1mm ulno-humeral joint space narrowing was defined 

as “Joint narrowing”. Stage I is defined as no involved fossa with intact joint space. Stage II is defined as uni-compart involved fossa (coronoid 

or olecranon fossa) with intact joint space. Stage III is defined as bi-compart involved fossa (both coronoid and olecranon fossa) with intact 

joint space. Stage IV is defined as joint narrowing regardless of the state of the fossa. reproducibility of new staging system was analyzed 

by the intra- and interclass correlation coefficients. The correlation between stage and clinical score (ROM, VAS, MEPS) was evaluated by 

the spearman's rank-order correlation and linear regression. 

Results: The interobserver agreement among four readers was moderate for previous staging system (k = 0.68), whereas the inter- class 

correlation coefficient regarding CT based new staging system was excellent (0.85). Both previous staging and CT based new staging 

system showed significant correlation with VAS, MEPS whereas ROM is correlated with only CT based staging system. (p=0.01)

Conclusion: CT based new staging system is highly reproducible and clinically feasible in comparison to the qualitative evaluation.

Acknowledgment: none
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Introduction: A number of studies have reported that the clinical outcomes of arthroscopic release are comparable with those of 
conventional open tenotomy. Recently, radiofrequency (RF)-based microtenotomy was easy and safe procedure and showed similar clinical 
outcomes to those following open release. A number of studies have noted that both arthroscopic release and RF-based microtenotomy 
were comparable with open release in clinical outcomes, however there has been no attempt to compare these two surgical methods 
directly. The purpose of this prospective study was to compare the clinical effects of RF-based microtenotomy with those of arthroscopic 
release of the ECRB tendon in patients with recalcitrant lateral epicondylitis.
Materials and Methods: This prospective, randomized controlled trial compared the clinical outcomes of patients who underwent RF-
based microtenotomy and arthroscopic release of the ECRB tendon for refractory lateral epicondylitis. The sample size was calculated 
based on the Mayo Elbow Performance Score (MEPS) of the patients at 24 months postoperatively. A total of 46 patients were randomly 
assigned to receive arthroscopic release (Group A, 24 patients) or RF-based microtenotomy (Group B, 22 patients). The visual analogue 
scale (VAS) score for pain, flexion-extension arc, operation time, Disabilities of the Arm Shoulder and Hand (DASH) and MEPS, and grip 
power of Groups A and B were compared during the recovery phases for up to two postoperative years.
Results: The functional outcomes at 24 months after surgery in both groups showed statistically significant improvements compared with 
the preoperative values (P < 0.01). The average MEPS for Group A improved from 55.2 ± 6.3 (range: 45-60) to 95.4 ± 8.7 (range: 70-100; 
P <0.01), and that for Group B improved from 53.9 ± 6.7 (range: 35-65) to 95.7 ± 6.8 (range: 75-100; P <0.01). DASH scores were lower 
during the follow-up period compared with the preoperative scores. No statistically significant differences were found in the postoperative 
evaluations between the two groups at each follow-up point. There were no differences in postoperative pain relief (Group A: 1.41 ± 1.14, 
Group B: 1.50 ± 1.29, P=0.802) or grip power (Group A: 25.75 ± 6.56, Group B: 27.31 ± 6.90, P=0.438) between the two groups during 
the recovery phases. However the mean operation time for Group B (41.4±5.2 minutes) was significantly shorter than that for Group A (15.6
±3.6 minutes, P<0.001). In Group B, one patient underwent revision surgery due to postoperative ECRB rupture, and one patient in Group 
A underwent open release for persistent postoperative discomfort.
Conclusion: RF-based microtenotomy for treating recalcitrant lateral epicondylitis provided comparable clinical outcomes with those 
from arthroscopic release of ECRB tendon during the recovery phase. RF-based microtenotomy can be chosen as a surgical procedure for 
treating recalcitrant lateral epicondylitis with the advantages of the reliable outcomes and significantly shorter operation time.
Acknowledgment: None.
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Introduction: 
Background: While arthroscopic findings of bursal-sided PTRCT typically show the bursal flap of the torn tendon covering the intact 
articular remnant (simple type), an everted bursal flap retracted in the superomedial direction (everted type) is occasionally observed. 
However, no studies have focused on the everted type of bursal-sided partial thickness rotator cuff tears (PTRCTs). .
Purpose: To evaluate the radiological characteristic, arthroscopic findings, and clinical and structural outcomes after arthroscopic repair of 
everted type of bursal-sided PTRCTs
Materials and Methods: Two groups of patients with bursal-sided PTRCTs (simple type, 25 shoulders; everted type, 25 shoulders) were 
enrolled. The mean age was 59.6 years (range, 47–73 years) and 60.8 years (range, 48–72 years) among patients with the simple and 
everted type, respectively. The mean follow-up period was 2.7 years (range, 2.0–5.1 years).
Results: The everted type always exhibited the acromial spur (hat-shaped, 52%; heel-shaped, 48%) and bony change of the greater 
tuberosity (bony spur, 52%; sclerotic changes, 48%). Hat-shaped spurs of the acromion were not observed in the simple type. The everted 
type showed significantly thicker tendon on magnetic resonance imaging (MRI), as the stump was retracted superomedially (mean 
thickness: 8.1±1.2 vs. 5.5±1.1mm for the everted and simple type, respectively). During arthroscopic repair, additional sutures were needed 
more often for the everted than for the simple type (16% vs. 64%). After the repair, the tendon margin was uneven and ragged in 16% of 
cases with the everted type. Preoperatively, the visual analog scale (VAS) score for pain during motion, as well as the range of motion (ROM) 
were significantly worse in patients with everted type than in those with simple type (VAS score, 5.6 vs. 7.2; range of motion of forward 
flexion, 156.4º vs. 146.8º). Postoperatively, no significant differences in VAS score, ROM, or clinical scores were observed between the 
two groups, with no retear on follow-up MRI in either group.
Conclusion: The everted type of bursal-sided PTRCTs showed a characteristic hat-shaped acromion, often with bony spurs of the greater 
tuberosity. On MRI, the tendon stump appeared thickened due to the everted flap. The everted type was more likely to require additional 
sutures because of the uneven or ragged tendon margin. However, satisfactory clinical and structural outcomes were observed for both 
the simple and everted types.
Acknowledgment: The purpose of this study was to evaluate the radiographic characteristic, arthroscopic findings, and clinical and 
structural outcomes after arthroscopic rotator cuff repair of bursal-sided PTRCTs of the everted type. The everted type showed a hat-
shaped acromion, often with body spurs of the greater tuberosity. On MRI, the tendon stump is retracted superomedially. Simple and 
everted type show different radiographic and arthroscopic findings
Keywords: Shoulder, Rotator cuff tear, Bursal-sided partial thickness tear, Everted type
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Introduction: The prevalence of ossified superior transverse scapular ligaments (OSTSLs) in rotator cuff tears (RCTs) has not yet been 

determined. The purposes of this study were to evaluate the prevalence of OSTSLs in RCTs and to investigate the correlation between 

OSTSL morphology and supraspinatus muscle atrophy.

Materials and Methods: We analyzed a total of 213 patients with RCTs for whom 3-dimensional (3D) computed tomography (CT) and 

magnetic resonance imaging were performed prior to arthroscopic procedures. The mean age of the patients was 59.73 ± 8.43 years, and 

103 patients were men. OSTSLs were identified based on 3D CT findings. The correlations between OSTSLs and age, sex, and RCT size 

were analyzed. The horizontal and vertical diameters, area, and circumference of the suprascapular foramen were measured. By use of the 

occupation ratio calculated from magnetic resonance imaging results, supraspinatus muscle atrophy was evaluated.

Results: Of 213 patients with RCTs, 22 (10.3%) had OSTSLs. OSTSLs were found at a rate of 15.5% (16 of 103) in men, higher than that 

in women (P = .016). The rate of OSTSLs increased with age (P = .003). RCT size was not correlated with the prevalence of OSTSLs. As 

the horizontal diameter and circumference of the suprascapular foramen increased, muscle atrophy progressed (P = .001 and P = .046, 

respectively).

Conclusion: One of ten patients with RCTs had OSTSLs; the rate of OSTSLs was higher among men and increased with age. For patients 

with RCTs preparing to undergo arthroscopic superior transverse ligament resection, preoperatively identifying OSTSLs through 3D CT 

would be useful for the resection.

Acknowledgment: Nothing to disclose
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Introduction: The mechanoreceptor senses the position and motion of the joint, so it is important to preserve the mechanoreceptor when 

the structure that maintains joint stability is damaged. It has already been reported that a rotator cuff (RC) in an animal has an anatomical 

structure that senses the position and motion of joints. We suggest that preservation of the RC remnant in surgical technique would 

preserve the proprioceptive function. In this article, we present a case series of patients with RC tears with remnant and describe our 

operative repair technique that preserves the RC remnant, as much as technically possible, and analyzed the clinical results.

Materials and Methods: Among 215 patients who underwent arthroscopic RC repair after visiting the arthroscopy center at our hospital 

between January 2014 and February 2016, the subjects in this study consisted of those patients who underwent remnant preserving 

repair and had at least one year of postoperative follow-up. In the case of complete tear, remnant tissue was divided into three types and 

incomplete is divided into three according to tear type, using preoperative MRI scans.

Different repair techniques were used depending on the type of tear. Changes in pain and function were analyzed using the KSS score, 

UCLA score, and Constant score, which were measured preoperatively and at final follow-up.

Results: Remnant tissue was identified in the preoperative MRI of 50 patients; by type, 8 were C(complete)-type 1, 10 were C-type 2, 

24 were C-type 3, 4 were IC(incomplete)-type1, 3 were IC-type2 and 1 was IC-type3. Among the 50 patients, 23 were men, 27 were 

women, the average age was 61.9 years, and the average duration of follow-up was 13.2 months. C-type 1 showed improvements from 

preoperative to final follow-up from 62.3 to 81.3 in KSS score, from 20.3 to 27.8 in UCLA score, and from 75.6 to 87.3 in Constant score. 

C-type 2 improved from 73.4 to 90.6, from 23.2 to 31, and from 77.6 to 92.6, respectively. C-type 3 improved from 72.1 to 86.9, from 22.5 

to 30.2, and from 75.4 to 88.3, respectively. IC-type 1 improved from 72.3 to 87.3, from 22.8 to 28, and from 74.3 to 84.8, respectively. IC-

type 2 improved from 71.7 to 84.7, from 19.7 to 24, and from 65.3 to 87.7, respectively. IC-type 3 improved from 75 to 85, from 23 to 28, 

and from 75 to 92, respectively.

Conclusion: In summary, we suggest that the potential advantage of remnant preservation can be increased if the RC remnant is preserved 

as much as possible. Although this study was based on insufficient scientific evidence, we suggest new paradigm for RC repair toward 

remnant preservation for RC.

Acknowledgment: none
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Introduction: For anatomical restoration of a repaired rotator cuff, mechanical augmentation of the repaired structure is essential. Purpose 

of this study aimed to determine the efficacy of an absorbable alginate sheet at supraspinatus tendon-to-bone repair sites on healing of 

rotator cuff tear through histological and biomechanical evaluation in a rat.

Materials and Methods: Forty adult Male Sprague-Dawley wild-type rats (12 weeks old) were used in this study. The animals were 

randomly separated into 2 groups: group I, the supraspinatus (SSP) repair with alginate absorbable sheet; group II, conventional 

supraspinatus repair only with acute repair. Biomechanical and histological analyses were performed at 6 and 12 weeks after index rotator 

cuff surgery.

Results: On biomechanical analysis, group 2 exhibited a significantly greater ultimate failure load (group 1, 23.70 ± 3.87 N; group 2, 61.44 

± 43.67 N; P=.023) and ultimate stress (group 1, 2.83 ± 0.5; group 2, 7.36 ± 2.87 N; P =.02) than group 1. However, 6-week outcomes 

were not significantly different. On histological analysis, group 2 exhibited a significantly greater 6-week response (Group 1, 4.10 ± 1.72; 

Group 2, 7.80 ± 1.47, p<.001) and 12-week response (Group 1, 3.50 ± 1.00; Group 2, 5.25 ± 2.62, p=.02) than group 1 ).

Conclusion: Mechanical augmentation using absorbable alginate improve tendon healing after surgical repair in the early phase of rotator 

cuff healing.

Acknowledgment: We thank Jee Hye Park for support with data collection, recruitment, and statistical analyses.
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Introduction: The purpose of this study was to identify the risk factors for recurrent instability after arthroscopic Bankart repair. 

Furthermore, the recurrence rate and functional outcomes after arthroscopic Bankart repair were evaluated.

Materials and Methods: We performed a retrospective review of patients with anterior-inferior shoulder instability who underwent 

arthroscopic Bankart repair between 2008 and 2014. Patients below 30 years of age who were available for follow-up at least for 2 years 

were sorted into two groups according to the presence of recurrent instability. Furthermore, statistical analysis by binary logistic regression 

analysis included the significance of various risk factors including demographic factors, number of preoperative dislocations, time interval 

between the first dislocation and the surgery (shorter than 6 months or not), generalized hyperlaxity, concomitant injury, bony Bankart, 

and off-track lesion. The functional outcomes were assessed with the Rowe and Walch-Duplay scores.

Results: A total of 170 shoulders were included (without recurrence group: 138, recurrent group: 32). The overall postoperative recurrent 

instability rate was 18.8%. SLAP repair, interval closure, and capsular plication were performed when necessary. However, these additional 

procedures were not influenced by recurrence (p=0.37). The two groups showed significant differences in the number of preoperative 

dislocations (p=0.048; adjusted odds ratio [OR] 2-5 times, 6.41; more than 5 times, 8.77), time interval between the first dislocation and 

surgery (p=0.003, adjusted OR 5.62), and off-track Hill-Sachs lesion (p=0.04, adjusted OR 4.31). There was a significant improvement in 

the mean Rowe and Walch-Duplay scores at 2 years postoperatively (p<0.001 in both cases), but the mean scores were lower in the group 

with recurrence than in the group without (p=0.021 and 0.014, respectively)

Conclusion: The overall results suggest that surgery within 6 months of the first dislocation should be considered, with meticulous 

attention in patients with a high number of preoperative dislocations or off-track Hill-Sachs lesions.

Acknowledgment: none
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Introduction: All-suture anchor was introduced to have advantages including minimal glenoid bone loss, and easily access to inferior 
glenoid due to flexibility. However, cyst formation of all-suture anchors which demonstrated distinguished features from the perianchor 
cyst of metal and biocomposite anchors has been reported. While the bone replacement of perianchor cyst in labral repair with 
biocomposite anchor are well identified, there was no information about the changes of perianchor cyst derived from all-suture anchor 
over time. The purpose of this study is to investigate (1) the serial changes of perianchor cyst, (2) different characteristics by the location of 
anchor insertion (3) radiographic and clinical outcomes in arthroscopic labral repair with all-suture anchor.
Materials and Methods: This case series study enrolled a total of 49 patients who underwent immediate postoperative CT and CT 
arthrogram (CTA) at 1 year after arthroscopic labral repair using 1.3-mm all-suture anchor for recurrent anterior shoulder dislocation 
with or without SLAP and posterior labral tear. Of the enrolled patients, 41 underwent CT at postoperative 2 year. For assessment of 
radiological changes of the anchors, the glenoid surface was divided into 3 area; superior, anterior and posterior.  The mean width and 
tissue density (HU) of perianchor cyst was measured on the CT or CTA. The number of inserted suture anchor, and far cortex breakage 
were counted depending on the superior, anteroinferior and posterior location of glenoid. The Rowe score, ASES score, redislocation and 
subjective instability rate were estimated at 2 years after surgery.
Results: Mean number of suture anchors inserted into each location of glenoid was 1.90 ± 0.79 in superior, 4.38 ± 0.61 in anteroinferior and 
3.00 ± 1.16 in posterior. Labral healing in postoperative 1 year CTA was identified at superior (90%), anteroinferior (89.8%) and posterior 
(100%) glenoid. The mean width of perianchor cyst at postoperative 1 year significantly increased than that of immediate postoperative 
CT (P < 0.01), however there was no statistical difference between postoperative 1 and 2 years (P = 0.751). Tissue density at center of cyst 
demonstrated no statistical difference among 3 time points (immediate, 79.2 ± 23.7 HU, postoperative 1 year, 80.8 ± 21.1 HU, postoperative 
2 year, 81.1 ± 27.3 HU). The postoperative redislocation and subjective instability were noted in two patients and four patients, respectively.
Conclusion: The perianchor cyst of the all-suture anchor was significantly enlarged between immediate and 1 year postoperatively. However, 
the width of perianchor cyst has not changed since postoperative 1 year regardless of insertion area in the glenoid. Tissue density of 
cyst remained constantly without significant change from immediate postoperative time. Although there were no bone replacement in 
radiographic assessments, satisfactory stability and clinical outcomes were obtained after arthroscopic labral repair using all-suture anchors 
at postoperative 2 year.
Acknowledgment: None.
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Introduction: Shoulder instability such as anterior or posterior recurrent dislocation with pain, weakness are usually demonstrated in large 
to massive rotator cuff tear(RCT) in elderly patients over 65 years old. Instability induced cuff tear arthropathy(CTA) can need to take 
reverse total shoulder arthroplasty(RTSA). Massive RCTs or CTAs usually have unbalanced force couples of the rotator cuff and deflected 
humeral head on the glenoid. We assessed preoperative MRI finding including off-the glenoid center of humeral head, humeral head 
elevation and tried to present availability of prediction of recurrent dislocation. It can help to prevention of preceding complications though 
aggressive treatment of instability in elderly patients.
Materials and Methods: From May 2005 to February 2017, 45 shoulders, 45 patients(Group A) who had shoulder dislocation and large to 
massive RCTs in over 65 years old were compared the preoperative MRI findings to 45 shoulders, 45 patents(Group B) who had large to 
massive RCTs without dislocations in over 65 years old. The mean age of Group A, Group B was 73.2, 72.1 and the follow-up period was 
mean 18.7months. 8 cases(17.78%) of Group A had Bankart lesions. It contained 5 cases that underwent concomitant Bankart repairs with 
RC repairs and 3 cases that underwent only Bankart repairs. 21 cases(46.67%) of Group A underwent RC repairs only. 16 cases(35.56%) 
of Group A underwent RTSAs. 45 cases(100%) of Group B underwent RC repairs. We assessed the preoperative MRI by off-the center of 
the humeral head and humeral head elevation. Clinical evaluation contained VAS, ASES and UCLA scores of Group A and Group B.
Results: The off-the centers of humeral head of the Group A and Group B were mean posterior 7.41mm, 2.02mm(P=0.03). There was 
statistical significance between Group A and Group B in both off-the center. of the humeral head The humeral head elevations of the 
Group A and Group B were mean 6.66mm, 2.44mm(P=0.02). There was statistical significance between Group A and Group B in head 
elevation. VAS, ASES, UCLA scores of Group A / Group B were preoperative mean 8.2/7.2, 32.8/33.4, 13.1/12.8 and postoperative 2.8/1.2, 
77.1/78.1(P=0.18), 28.9/29.5(P=0.15). There was no statistical significance between groups.
Conclusion: Patients who had shoulder instability with large to massive RCTS in over 65 years old had increased off-the center of the 
humeral head and humeral head elevation than control group without instability. 46.7% of the instability group was treated by only RC 
repairs. Preoperative MRI finding including off-the center of the humeral head and humeral head elevation can predict consistent instability 
and help decision making to prevent further complications.
Acknowledgment: This paper was supported by Daejeon SUN hospital. We are thankful to our colleagues who provided  expertise that 
greatly assisted the research, although they may not agree with all of the interpretations provided in this paper.
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Introduction: Creating a trough on the anterior glenoid rim is believed to improve clinical outcomes of arthroscopic Bankart repair using 

suture anchors. The purpose of this study was to analyze clinical and radiological outcomes of arthroscopic Bankart repair with suture 

anchors; to compare between the outcomes of surgical procedures with and without trough. 

Materials and Methods: Clinical and radiological outcomes were evaluated for 116 patients who underwent arthroscopic Bankart repair at 

our institute from 2005 to 2011. The mean follow-up was 5.2 years (range, 2-8.8 years). All data were divided into trough group (n = 62) 

and non-trough group (n = 71). Clinical and functional outcomes were assessed pre- and postoperatively as range of motion (ROM), pain on 

the visual analog scale (p-VAS), function on the visual analog scale (f-VAS), and Rowe score. Radiological outcomes were also evaluated.

Results: The overall postoperative clinical and functional outcomes improved significantly (P < .001). A total of 8 patients (6.8%) showed 

recurrent instability. Radiologic findings showed mild arthritis in 27 cases (23.1%), moderate arthritis in 6 cases (5.1%), and no severe 

arthritis. 32 patients showed anterior apprehension after surgery, and 22 out of those 32 patients were from non-trough group. However, 

no significant difference between the trough and non-trough groups was found with respect to clinical and functional outcomes (P > .05).

Conclusion: The additional procedure of creating a trough did not improve clinical outcomes in terms of frank dislocation; however, at the 

final follow-up, patients with the trough showed 

Acknowledgment: We thank to Dr. Keum from Bang hospital for providing insight and basis of this journal.
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Introduction: Regarding recurrent anterior shoulder instability, most patients usually gain improved shoulder stability after arthroscopic 

stabilization procedure, and only a few patients suffer from postoperative recurrence. However, patients without frank postoperative 

recurrence did not always satisfy their shoulders, despite of restored stability. This study aimed to evaluate correlating factors with 

subjective satisfaction after arthroscopic stabilization procedure for recurrent anterior shoulder instability, and to compare these factors 

with correlating factors with surgical failure.

Materials and Methods: A total of 213 patients who underwent arthroscopic stabilization procedure for recurrent anterior shoulder 

instability were enrolled in this study. Patient subjective satisfaction was assessed by a fifteen-item questionnaire at the 2-year 

postoperative visit. Postoperative dislocation or subluxation events requiring revision surgery were documented as surgical failure. Several 

factors including age at the first dislocation and the operation, preoperative sports activity level, number of instability, width of Hill-

Sachs lesion and glenoid bone defect size were analysis for correlation. The width of Hill-Sachs lesion was calculated as the distance from 

the articular insertion of the rotator cuff tendon to the medial margin of the Hill-Sachs lesion on axial T2-weighted MRI. The presence 

of off-track Hill-Sachs lesion was also evaluated using the width of Hill-Sachs lesion and glenoid track. The glenoid bone defect size was 

measured on an en-face view of 3D-CT following Sugaya’s method. Multivariable linear regression analysis and multivariable binary logistic 

regression analysis using backward stepwise procedure as variable selection method were performed to analyze effect of each clinical 

measurement on the subjective satisfaction or surgical failure.

Results: Finally, 195 patients were included, and among them 15 patients (7.7%) underwent recurrent instability requiring revision surgery. 

Among 180 patients without surgical failure, the width of Hill-Sachs lesion (regression coefficient: -0.052, P = 0.011), number of instability 

(regression coefficient: -0.103, P = 0.029), and concomitant SLAP repair (regression coefficient: 0.926, P = 0.004) showed significant correlation 

with subjective satisfaction. In all patients, surgical failure was correlated with age at the operation (odds ratio: 0.851, P = 0.042), glenoid bone 

defect size (odds ratio: 1.172, P < 0.001), and number of instability (odds ratio: 1.147, P = 0.048). Dominant arm involvement, concomitant 

remplissage procedure, or off-track Hill-Sachs lesion did not show significant correlation with neither subjective satisfaction nor surgical failure.

Conclusion: Correlating factors with subjective patient satisfaction differed from those with objective surgical failure. Subjective 

satisfaction was negatively correlated with the width of Hill-Sachs lesion, whereas surgical failure was positively correlated with glenoid 

bone defect size. Number of instability was correlated with both outcomes. Patients with the greater width of Hill-Sachs lesion or the 

greater number of preoperative instability did not satisfy after arthroscopic stabilization procedure, despite of stable shoulder. Repair of 

concomitant SLAP lesion enhanced patient satisfaction.

Acknowledgment: None
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Introduction: 
Background: In spite of these probable advantages of the Bankart repair using modified Mason-Allen technique, there has been no study 
to evaluate the clinical outcomes of the modified Mason-Allen technique for the Bankart repair.
Hypothesis/Purpose: To prospectively compare the anatomical and clinical outcomes between vertical simple stitch and modified Mason-
Allen stitch, with respect to the labral height, retear rate, redislocation/apprehension, and various functional outcome scores. 
Study Design: prospective, randomized, controlled trial
Materials and Methods: 
Methods: Patients who underwent arthroscopic Bankart repair with double loaded suture anchors were randomly allocated to the 
vertical simple stitch (SS) group (n=45) or the Bankart repair using modified Mason-Allen technique (BRUMA) group (n=41). All patients 
underwent CT arthrography at 6 months postoperatively, and various functional outcome measurements at least 2 years postoperatively. 
The labral height and width at 3, 4, 5 o’clock positions were measured preoperatively, and at 6 months, 1 year, and 2 years after surgery on 
axial CT arthrography images; the redislocation/apprehension, retear rate, and various functional outcome scores were evaluated at each 
follow-up visit.
Results: Postoperative labral height and width were significantly increased at all locations (all p<0.001) in both groups. The labral height 
and width were not different between groups at 6 months, but the labral height decreased less at 1 year compared with 6 months in the 
BRUMA group at all clock positions (all p<0.05). Four and 2 patients in the SS (8.9%) and BRUMA (4.9%) groups showed redislocation/
apprehension (p=0.399) after surgery, respectively. Additionally, 5 and 2 in the SS (11.1%) and BRUMA (4.9%) groups showed retear at 
6 months (p=0.239), and cumulatively 8 and 4 in the SS (17.8%) and BRUMA (9.8%) groups showed retear at final follow-up (p=0.216), 
respectively. There were no differences in every functional outcome scores (all p>0.05).
Conclusion: There was no difference in the radiological outcomes at 6 months and clinical outcomes assessed at least 2 years after surgery 
between the groups. However, there was a tendency in the BRUMA group towards improved and maintained labral height over time, as 
well as lower failure rate.
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Introduction: 
Background: In arthroscopic Bankart repair, according to anchor positions, restored glenoid labral height and functional outcomes can be 
affected.
Purpose: The purpose of this study was to evaluate best anchor placement on the glenoid during Bankart lesion repair which would lead 
better functional outcomes.
Study design: Level of Evidence: IV; retrospective case series
Materials and Methods: 
Method: This study included 90 patients [74 males, 16 females; average age, 23.7 (range, 18–47) years] who underwent surgery for Bankart 
lesions between December 2009 and March 2014. The mean follow-up duration was 32.7 (range, 26–48) months. We divided anchor 
positions into two groups: group 1, on the glenoid face; group 2, at the glenoid edge. The anchor position on the glenoid and labrum height 
were examined with computed tomography (CT) arthrography at 4.5-month follow-up and Rowe scores were calculated at 2 years follow-up.
Results: Group 1(anchor placed on the glenoid face) contained 63 patients and group 2(anchor placed at the glenoid edge or rim) 
contained 27 patients. Mean labrum heights at 4.5 months postoperatively in groups 1 and 2 were 5.4 ± 0.22, and 3.2 ± 0.16 mm, 
respectively (P < 0.01), and mean Rowe scores at 2 years were 94.7, and 79.5 respectively (P < 0.01). Rowe scores calculated at 2 years 
follow-up were significantly related to anchor position. (P < 0.01).
Conclusion: Anchors positioned on the glenoid face resulted in the greatest restored labrum height and better functional outcome (Rowe score). 
Thus, anchor placement should be considered on the glenoid face, as it may yield better functional outcome in arthroscopic Bankart repair.
Acknowledgment: None
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Introduction: Hemiarthropalsty for elderly patients with 3 or 4 part proximal humerus fractures still remains challenging especially in 

elderly age group. There are some serious complications, such as nonunion and upward movement of the proximal bone fragments and 

consequent weakening of the joint function so further development of the surgical technique is needed.

The purpose of this study was to evaluate the functional and radiological outcomes of hemiarthroplasty using cementless standard short 

stem based on change in implant height, bony incorporation to distal part of humerus and humeral stem and clinical score at the time of 

final follow up in osteoporotic 3 or 4 part proximal humerus fractures.

Materials and Methods:  This study enrolled 20 eldery patients with 3 or 4 part proximal humerus fracture. A cementless short stem 

implant with a proximal porous coating was implanted in all patients, and the suture thread for fixation of the greater and lesser fragments 

and distal part of humerus was triangularly sutured without passing through the stem. All the patients were evaluated using clinical (shoulder 

ROM and Constant score) and radiological (X-rays, CT scans) outcome measures at immediate post op, 12 months.

Results: Mean ROM was checked with 100° active abduction, 110° forward flexion was and 35° external rotation. Mean Constant score 

was 67%. The length of the upper limb measured immediately after implantation showed a decrease in length an average of 6 mm 

compared to the contralateral side. Proximal bony fragments were incorporated to distal part of humerus in 16 patients. No component 

showed subsidence or a shift in position. Among 16 pateints, 2 shoulders had radiolucency around the proximal part of the prosthesis.

Conclusion: Hemiarthroplasty with a cementless stem showed good results to be reliable procedure for improvement of shoulder function, 

proper implant height and position of the tuberosities.

Acknowledgment: We hope the abstract will be approved.
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Introduction: This study evaluated the functional and radiologic results of shoulder arthroplasty using a single type of stemless humeral 

prosthesis with a minimum follow-up of 2 years.

Materials and Methods: This is prospective cohort study evaluating the stemless shoulder prosthesis since 2014. Stemless shoulder 

replacement using Biomet Comprehensive Nano cementless modular system was performed in 15 shoulders; 8 underwent 

hemiarthroplasty (HA), 5 underwent totoal shoulder arthroplasty (TSA), and 2 underwent reverse total shoulder arthroplasty (RTSA). 

14  patients (15 shoulders) who were aged 56.1 years were available for clinically and radiologically at a mean follow-up of 30.4 months. 

Functional results were documented using American Shoulder and Elbow Society (ASES) score; Constant-Murley Score (CMS);  Korean 

Shoulder Scoring (KSS) System with standardized radiographic examination.

Results: The ASES score improved from 58.0 to 78.0 and CMS improved from 53.8 to 73.3 and KSS improved from 40.2 to 80.2 (P < 

.0001). Active range of motion improved significantly for flexion (from 127.5 to 151.3), abduction (from 116.3 to 151.3), and external 

rotation (from 50 to 73.8; P <.0001). Radiologic evaluation revealed stable implants in 14 cases, but complications occurred in 1 case. 

Patient who underwent RTSA showed fixation loss was observed at the day of surgery, long stem shoulder prosthesis revision surgery was 

performed at the next day.  

Conclusion: The functional and radiologic results of the stemless shoulder arthroplasty are promising in short-term follow-up except for 

RTSA. Surgeons should give careful consideration about the use of stemless stem when performing RTSA.

Acknowledgment: No acknowledgment
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Introduction: The purpose of this study was to assess the effect of postoperative humeral component version on the range of motion (ROM) 

and functional outcome after reverse total shoulder arthroplasty (RTSA).

Materials and Methods: Nineteen patients (7 males and 12 females) who underwent RTSA at one institution between December 2009 

and December 2017 were included. The average age was 71.6 years (range, 55 to 85 years). Retroversion 20 degrees was determined as 

a reference insertion angle for humeral stems. Based on the postoperative humeral component versions which were measured using the 

axial planes from CT scans, we divided the patients into 2 groups: Group I and II. Group I, 10 patients, showed anteversion over 0 degree. 

Group II, 9 patients, presented retroversion between 0 and -20 degrees. At the follow-up of 6 months, the ROM was measured, and 

functional outcomes were recorded using American Shoulder and Elbow Surgeon score (ASES) and Korean shoulder scoring system (KSS)

Results: The average postoperative humeral component versions were 9.2 and -4.94 degrees in group I and II, respectively. The average 

internal and external rotation were L3 and 37 degrees in group 1, L3 and 36.67 degrees in group 2, respectively. There was no statistically 

significant difference in both ROM and functional outcomes between 2 groups. (p>0.05)

Conclusion: The difference of postoperative humeral version didn’t influence the ROM and functional outcome.

Acknowledgment: None
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Introduction: Glenoid loosening or postoperative shoulder instability remains a common early complication of the reverse total shoulder 

arthroplasty(RTSA) that is difficult both to predict and to treat. There are common situations that are hard to take the RTSA such as a 

locked dislocation, huge glenoid bone defect and uncontrolled infection. So, we are used to be embarrassed about decision making of 

the revision surgeries for such cases and try to figure out the unresolved problems. We present a series 6 patients who sustained glenoid 

loosening in 3 cases and early instability in 3 patients after RTSAs. And also, we introduce the method of conversion hemiarthroplasty that 

is not technical demanding and simple method for unresolved complication of RTSAs.

Materials and Methods: From May 2009 to December 2016, a total of 72 consecutive RTSAs were perfumed at our institution. Of the 72 

RTSAs(Tornier Inc, Stafford, TX), 5 cases who had three part fracture of the humeral surgical neck with absence of rotator cuff in one case 

and cuff tear arthropathy in another 4 cases underwent revision surgery(RTSA to conversion hemiarthroplasty). Another one case who 

underwent RTSA in local clinic had unresolved postoperative anterior dislocation. So, we also performed the conversion hemiarthroplasty. 

The mean age of 6 cases was 71.7 years old(62-76) and mean follow-up period was 24.4 months(18-30). The interval between operation 

and revision was mean 68 weeks(9-240). Clinical assessments were ASES, and constant score at last follow-up.

Results: 

Case 1 : 76-year-old female who had three part fracture of the right humeral surgical neck, grade 4 osteoarthritis with deficient rotator 

cuff underwent RTSA. She had anterior dislocation at postoperative 7days and unresolved anterior instability. We removed the glenoid 

baseplate and hemisphere and inserted pre-composited humeral head of the hemiarthroplasty(Tornier Inc., Edina MN, USA). ASES, 

constant scores were 81, 68. Greater tuberosity was a little absorbed, but was well maintained at the proper site and lesser tuberosity was 

well maintained.

Case 2 : 75-year-old female had loosening of glenoid baseplate after RTSA of right shoulder under impression of rotator cuff tear 

arthropathy at postoperative 8 weeks. We removed the baseplate and performed the conversion hemiarthroplasty(Tornier Inc., Edina MN, 

USA), ASES and constant scores were 79, 67.

Case 3 : 62-year-old male who underwent RTSA for cuff tear arthropathy at 12weeks ago in local clinic showed locked anterior dislocation. 

MRI showed thin deltoid muscle and EMG showed right axillary neuropathy and supraspinatus nerve lesion on right upper extremity. We 

changed the RTSA to conversion hemiarthroplasty. Last follow-up ASES and constant scores were 81, 67. 

Conclusion: Conversion hemiarthroplasty for serious complications such as unresolved instability or glenoid loosening that are hard to take 

the revision RTSA can be good alternative treatment option for failed RTSAs.
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Introduction: Although the incidence of fragility fracture is growing, there is poor consensus on the optimal treatment for displaced 

proximal humerus fractures. The purpose of this study was to assess and quantify variations among shoulder surgeons in the classifications 

and treatment options used for proximal humerus fractures.

Materials and Methods: Forty sets of true anteroposterior, scapular Y projection view, and 3-dimensional computed tomograms of 

proximal humerus fractures were provided to 12 shoulder surgeons along with clinical information for the patients including age, gender, 

injury mechanism, and medical comorbidities. Surveys regarding the Neer classification, decisions on conservative or surgical treatment, 

and methods of surgical or conservative treatment, were conducted twice with an interval of 2 months. Factors affecting treatment 

plans were also assessed. The inter- and intra-rater agreements between the surveyed clinicians were calculated using the percentage of 

agreement and kappa statistics.

Results: The inter-rater agreement using kappa statistics was fair for the Neer classification (kappa=0.395), moderate for the conservative 

versus surgical treatment decision (kappa=0.528), and substantial for the chosen method of surgical treatment (kappa=0.740). The 

percentage agreement was 71.1% for the Neer classification, 84.6% for the decision between conservative and surgical treatment, and 

96.4% for the method of surgical treatment. Although there were variabilities in the choice of surgical modality and immobilization 

method, surgeons tended to immobilize the shoulders for more than 4 weeks whether a conservative (4.7 weeks) or surgical (4.2 weeks) 

approach was adopted.

The shoulder surgeons indicated in the survey that the fracture pattern or severity was the most crucial factor, with age and physical 

activity being the second most important consideration, in deciding between conservative and surgical treatment.

Conclusion: The Neer classification does not show high agreement and the decision between conservative and surgical treatment has a 

better level of agreement between shoulder surgeons. The choice between an osteosynthesis and arthroplasty surgical method shows 

substantial agreement between shoulder surgeons.
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Introduction: Diabetes is a well-known risk factor of frozen shoulder. However, there has been no report whether a fasting glucose level 

within the normoglycemic range was associated with primary frozen shoulder. The purpose of this study was to investigate any as-yet 

unreported association between fasting glucose level in normoglycemic range and primary frozen shoulder.

Materials and Methods: Case group comprised 151 primary frozen shoulder patients without intrinsic shoulder lesions or systemic 

diseases. Control group comprised 453 age- and sex-matched subjects with normal shoulder function, and no previously diagnosed 

systemic  diseases. A conditional logistic regression analysis was used to analyze the matched sets of subjects. Odds ratios (ORs) and 95% 

confidence intervals (CIs) were determined for various factors possibly affecting frozen shoulder, including body mass index (BMI), serum 

lipid profiles, thyroid hormones level, fasting glucose level, HbA1c level, and high-sensitivity C-reactive protein (hs-CRP).

Results: BMI, total cholesterol, low-density lipoprotein, non-high-density lipoprotein, hyper-cholesterolemia, fasting glucose level, and hs-

CRP were significantly associated with primary frozen shoulder in univariate analyses. The cutoff value of fasting glucose level for primary 

frozen shoulder was 90.5 mg/dl which was significantly associated with primary frozen shoulder (OR, 4.21 [95% CI, 2.92- 6.07]; p<0.001). 

In multivariable analyses, hyper-cholesterolemia, fasting glucose level, fasting glucose level > 90.5 mg/dl, and hs-CRP were significantly 

associated with primary frozen shoulder (p≤0.006).

Conclusion: Upper range of normal fasting glucose level is an independent risk factor for primary frozen shoulder and its cutoff value is 

90.5 mg/dl. Based on the finding of the association between hs-CRP and primary frozen shoulder, systemic inflammation might have a role 

in developing primary frozen shoulder.

Acknowledgment: No comment.
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Introduction: The aim of this study was to assess the influence of 3-dimensional (3D) preoperative planning and patient-specific instrument 

(PSI) guidance of glenoid component positioning on its version and inclination in total shoulder arthroplasty (TSA) and reverse shoulder 

arthroplasty (RSA).

Materials and Methods: We evaluated twelve consecutive TSAs (4 TSAs, 8 RTSAs) using 3-D printed PSI. In operation field, 3D-printed 

PSI was applied onto the glenoid surface, thus determining the entry point and orientation of the central guide wire used for reaming the 

glenoid and the introduction of the component. Preoperative and post-operative version and inclination of the glenoid were measured on 

CT scans, using 3D planning automatic software. And, we compared the planned and the actual position of the entry point and orientation 

of the component.

Results: The difference in accuracy of the entry point previous and after surgery in all patients was measured to be less than 1 mm in both 

the horizontal plane and the vertical plane. The difference between preoperative planning and postoperative measurements of the glenoid 

component orientation was 3.1 ° in the version and 1.7 ° in the inclination.

Conclusion: Our results suggest that the in vivo accuracy of PSI-guided glenoid positioning is successful in both anatomic and reverse 

shoulder arthroplasty. 

Acknowledgment: We have no conflicts to disclosure.
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Introduction: Isokinetic muscle test has been widely used to evaluate muscle performance in patients with rotator cuff (RC) tear. Peak 

torque (PT) is commonly calculated to check supraspinatus muscle power. However, PT seems to more reflects deltoid strength than 

supraspinatus, because it is calculated at the full range of shoulder elevation. Peak torque at initial angle (iPT) is calculated at the initial 

range of shoulder elevation and it will be more represent supraspinatus power. The purpose of this study was to compare supraspinatus 

muscle strength at initial angle and at the angle of peak torque, during the arm elevation.

Materials and Methods: In 89 patients who underwent arthroscopic RC repair without retear (small 42, medium 47) were included in this 

study. The mean age at the time of surgery was 57.1 (range 42 to 70 years) and 60.4 (range 44 to 70 years) years in small and medium 

sized tear, respectively. Peak torque (PT), angle of peak torque, and peak torque at initial angle (iPT) were measured at preoperatively and 

at 1 years postoperatively during the arm elevation with isokinetic muscle testing device.

Results: There was no difference in pre-operative PT between small and medium sized supraspinatus tear. Pre-operative iPT of small sized 

tear was significantly higher than medium sized tear.

Both post-operative PT and iPT were significantly increased compared to pre-operative values in both small and medium sized tear, but 

only PT was improved as much as contralateral uninvolved side.

Conclusion: Peak torque at initial angle seems to reflect more accurately supraspinatus muscle strength than conventional peak torque in 

isokinetic muscle testing.

Acknowledgment: No benefits in any form have been received or will be received from a commercial party related directly or indirectly to 

the subject of this article, nor have any funds been received in support of this study.
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Introduction: To date, there has been no reliable study investigating the mechanism of SSN entrapment associated with scapular 

movement. To construct a 3D SSN model from MR and angled CT and then evaluated the pattern of SSN entrapment against adjacent 

structures according to simulated scapular abduction.

The aims of the study were to analyze the pattern of suprascapular nerve (SSN) entrapment within suprascapular notch under in vivo 

movement of scapula.

Materials and Methods: We performed this study with one patient who underwent brachial plexus MR (BP-MR) and angled- CT for 

diagnostic purposes in relation to SSN dysfunction. 3D SSN from cervical vertebral foramen to suprascapular notch was constructed 

from MR. Sequentially, in vivo scapular abduction based on both BP-MR and angled CT was simulated. Spatial change of SSN within 

suprascapular notch during scapular abduction was recorded. Finally, the contact stresses on SSN were measured under two conditions, 

with transverse scapular ligament (TSL) and without TSL.

Results: At the reference position, SSN runs almost parallel to the front of the TSL to enter the SS notch. At this time, SSN had a slight 

contact with the anterior-inferior border of the TSL and measured stress was 0.06 MPa. The contact stress decreased with the progression 

of scapular abduction due to the gradual loss of contact with TSL. In TSL free scapula, there was no contact stress at reference position. 

The contact stress increased again at the latter half of scapular abduction as SSN began to contact with the base of SS notch in both TSL 

and TSL free scapulae.

Conclusion: Eventually, SSN showed different patterns of entrapment, depending on the positional change following in the scapular 

abduction. In particular, it can be thought that removal of the TSL effectively prevents the incidence of SSN entrapment occurring at 

resting position or early abduction position of scapula.

Acknowledgment: We hope the abstract will be approved.
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Introduction: Large to massive chronic rotator cuff tear is still a challenge for the orthopedic surgeons. Tendon-bone direct primary repair 

typically leads to scar healing without restoration of the normal bone-tendon interface. We propose a new surgical technique of the bone-

tendon composite auto-graft from Achilles-calcaneus unity, which can restore native bone-tendon interface in a chronic rat model. 

Materials and Methods: Thirty-six Sprague-Dawley rats with bilateral supraspinatus tenotomy from great tuberosity were used. Three 

weeks later, primary repair was performed on one side and Achilles-calcaneus composite auto-graft from the ipsilateral leg was conducted 

on the other side. Serial changes of biomechanical properties (n=9) and histological observation (n=3) were investigated at 3, 6 and 9 

weeks after surgery.

Results: The composite auto-graft showed significant better biomechanical characteristics at 3 and 6 weeks in terms of maximum load, 

maximum stress, stiffness and young's modulus. However, no significant difference was found at 9 weeks between two groups. Histology 

results regarding tendon insertion showed the better orientation of collagen fibers, clear tide maker and fibrocartilage layers in the graft 

group. However, the primary repair did not restore the structure of native bone-tendon interface but scar healing only, however, the 

mechanical property of primary repair improved from 3 to 9 weeks. Additionally, better tendon formation was found in graft rather than in 

primary group at whole observation time.

Conclusion: This study showed that bone-tendon auto-graft presented better in biomechanical testing when compared to the primary 

repairs at 3 and 6 weeks. The native bone-tendon interface can be successfully attained by bone-tendon composite graft. This study 

provided the possibility of bone-tendon composite auto-graft for the reconstruction large to massive chronic rotator cuff tear to achieve 

better healing and strength.
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Introduction: A common complication after rotator cuff repair is postoperative stiffness, which can be reduced by a simple application of 

an anti-adhesive agent. However, anti-adhesive agents may affects rotator cuff healing by preventing fibrosis. This experimental animal 

study evaluated the effect of application of a poloxamer-based thermosensitive anti-adhesive gel and its influence on healing of an acute 

rotator cuff repair in a rabbit model. 

Materials and Methods: Acute rotator cuff repair (supraspinatus tendon) was performed using a transosseous suturing method. One 

shoulder on a randomly selected side was treated with a local application of the anti-adhesive agent (applied side) and saline was applied 

to the contralateral side (control side). Biomechanical testing and histological analyses were performed at 4 and 8 weeks postoperatively. 

Eight rabbits were included for each testing and time point, for a total of 32 rabbits. 

Results: The failure loads at 4 weeks was lower in the experimental group (95.2 ± 19.6 N vs 110.0 ± 20.5 N; P = 0.017). Conversely, at 

8 weeks, the failure load was higher in the experimental group (148.3 ± 16.2 N) than in the control group (122.4 ± 16.9 N; P = 0.002). 

Histological analyses revealed no statistically significant differences in the tendon maturing scores at 4 and 8 weeks between the two 

groups (all P > 0.05). The thickness of the fibrosis between the rotator cuff tendon and deltoid was thinner in the experimental group at 

both time points (0.50 ± 0.25 vs 1.27 ± 0.47; P = 0.002 at 4 weeks, and 0.37 ± 0.35 vs 1.39 ± 0.50; P = 0.003 at 8 weeks).

Conclusion: Application of an anti-adhesive agent in this rotator cuff model confirmed the agent’s effectiveness at reducing fibrosis in the 

subacromial space. The healing of the tendon showed interesting results, as the experimental group had poorer biomechanical strength at 

4 weeks but superior strength at 8 weeks. 
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Introduction: Although frozen shoulder (FS) is a common shoulder disorder characterized by pain and limitation of range of motion, the 

pathogenesis of FS is not yet determined. Among numerous proteins, matrix metalloproteinases (MMPs) were known to be related to the 

extracellular matrix remodeling. The purpose of this study was to compare the expression of MMPs in the joint capsule between patients 

with FS and control group and also investigate the sequential expression of MMPs in shoulder contracture rat model.

Materials and Methods: We obtained joint capsules from 21 patients with FS and 13 control subjects with instability to quantitatively 

determine the expression levels of MMP-2 and MMP-9 by immunohistochemistry. Also we obtained joint capsules from four rats (total 16 

rats) with shoulder contracture model using molding plaster at baseline, 3 days, 1 week, and 3 weeks, respectively. In animal study, the 

expression of interleukin-6(IL-6), MMP-2 and MMP-9 were determined by the immunohistochemistry.

Results: In human study, MMP-2 and MMP-9 were significantly more expressed in joint capsules of the patients with FS compared with 

those of the control group. The overexpression of MMP-2 was more prominent than that of MMP-9. In animal study, immunohistochemical 

analysis revealed that IL-6 and MMP-9 was overexpressed in joint capsule at initial periods(3 day and 1 week) of processing contracture 

and MMP-2 was overexpressed at whole periods(3 day, 1 week, and 3 weeks).

Conclusion: These results from both human and animal study suggest that the MMP-2 and MMP-9 may be related to the development 

of FS. Especially, animal study showed that the sequential expressions of inflammatory cytokine and MMPs may be associated with the 

fibrosis of joint capsule.
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Introduction: Contact mechanics of the radial head with respect to the capitellum of the humerus under axial load was investigated on the 

cadaveric elbows.

Materials and Methods: In 10 fresh frozen cadaveric specimens with the thin film Tekscan sensor fixed on the radioulnar joint surfaces, the  

contact area, contact pressure, and peak contact pressure were measured under 100N of axial load at 45 degree pronation, neutral, 45 

degree supinaion changing the flexion angle to 0, 45, and 90 degrees. The radial head articular surface was divided into 16 sections and 

and the contact pattern was analyzed by matching them to the coordinates on the humerus' s joint surface.

Results: The contact area and peak contact pressure on medial capitellum  were siginificantly high at 45 degree pronation at all 3 flexion 

angles (p<0.05). Peak contact point was fixed on the crescent part of the radial head rim on the radial head at any rotaion of the forearm, 

but shifted from the center to the capitellar groove on the capitellum of the humerus.

Conclusion: As the forearm rotates form supination to pronation, peak contact point on the radial head joint surface shifted from the 

central dish to the peripheral edge enhancing the axial stabilty of the forarm forming the base of a truss configuration.
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Introduction: Smoking has been known to not only increase the risk for rotator cuff tears (RCT), but also delay rotator cuff repair healing. 

To investigate the relationship between smoking and rotator cuff tears and to identify potent molecule(s) affecting on RCT progress or 

poor outcomes of rotator cuff repair by smoking, we analyze and compare the gene and protein expression in torn rotator cuff tendon 

tissues between non-smoking and smoking RCT patients.

Materials and Methods: Twelve samples of rotator cuff tissue from smoking medium-sized RCT patients (mean age, 61.8 ± 5.1 years) and 

12 age- and sex-matched non-smoking medium-sized RCT patients (mean age, 61.8 ± 6.9 years) were acquired from the torn rotator cuff 

muscles during arthroscopic surgery, after applying the same inclusion and exclusion criteria. Associated with myogenesis, inflammation, 

adipogenesis and muscle fibrosis, alterations in gene expression were examined by reverse-transcription quantitative PCR analyses. Protein 

expression was detected by western blotting and immunohistochemistry.

Results: The general histology of rotator cuff muscle of smoking RCT patients revealed increased inflammation and remarkable fat 

accumulation compared with non-smoking RCT patients. The myogenic MyoD, inflammatory HMGB1, adipogenic C/EBPα and PPARγ, 

and fibrogenic α-SMA and MMP9 mRNA expression were significantly higher in the rotator cuff muscles of smoking RCT patients. The 

correlation of protein expression and gene expression was observed in HMGB1, C/EBPα, PPARγ and α-SMA, which suggest that these 

factors are directly involved in the adverse effect of smoking on rotator cuff muscle physiology.

Conclusion: Smoking RCT patients with increased inflammation and large fat infiltration in rotator cuff muscle suggests that smoking 

induces various negative molecules for muscle physiology and negatively affects outcomes after rotator cuff repair.

Acknowledgment: This study was supported by Konkuk universty.
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Introduction: Chronic rotator cuff tear often results in poor prognosis even after appropriate repair surgery since the integrity of 

remnant tendon is poor due to degeneration which hinder healing capacity. To solve this problem, we assessed the usefulness of Poly[E-

caprolactone] (PCL) as a scaffold for adipose derived stem cells (ASC) and whether this ASC-PCL can improve tendon to bone healing in 

chronic rotator cuff tear in a rabbit model.

Materials and Methods: We isolated ASCs from brown adipose tissue of posterior neck of rabbit and cultured. PKH26 red fluorescent was 

used for stem cell tracking after attachment to PCL scaffold followed by confirmation using confocal microscope and scanning electron 

microscope. We made iatrogenic detachment at infraspinatus tendon insertion of a rabbit and after 4 weeks, repair was done by Mason-

Allen stitch technique with augmentation of ASC-PCL. 8 weeks after repair, histologic study (hematoxylin & eosin, Masson-trichrome, 

Safranin O) and biomechanical study (using custom fixature-clamping system and Instron 5565A materials testing machine) were 

performed. In biomechanical study, we measured load to failure which was carried out by 5 consecutive preconditioning cycle followed 

by preload 5N of 1mm/s velocity. We compared 3 groups which were Group1 (repair only), Group2 (repair with autogenous fascia), and 

Group3 (repair with ASC-PCL).

Results: We found excellent attachment of ASCs to PCL on confocal microscope and electron microscope. In addition, PCL could be 

expected to have good initial strength due to its regular fiber pattern. Histologic study showed favorable maturation of cell, collagen and 

cartilage in Group2 and Group3, which was not satisfactorily found in Group1. In biomechanical study, similar results were gained with the 

histologic study. The average load to failure (N, Newton) was 120 (Normal), 43.8 (Group1), 103.2 (Group2), 85.3 (Group3).

Conclusion: This study demonstrated that ASCs could have good viability on PCL scaffold in vitro. Iin vivo study, it was found that ASC-PCL 

would be a promising material for improvement of tendon to bone healing in chronic rotator cuff tear.

Acknowledgment: The National Research foundation of korea supported this study
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Introduction: Current treatment protocols have yielded improved outcomes compared to historic techniques, however there remains 

a significant rate of complications. One such complication is recurrent instability. Subsequent recurrent instability is regarded as a poor 

outcome, and the exact cause remains unclear. This paper aimed to identify factors related to subsequent recurrent instability and to 

identify predictors of poor outcomes in terrible triad injury.

Materials and Methods: We retrospectively evaluated 76 patients who had been surgically treated for terrible triad injury of the elbow 

between January 2002 and December 2015. Review of charts and standardized X-rays (anteroposterior and lateral views) before surgery 

and two year after surgery. Recurrent instability was diagnosed when ≥ 4mm of widening of the ulnohumeral joint space was present 

more than two times on the lateral radiograph after surgery and greater than 1 mm of joint-space opening was physically noted under 

fluoroscopy. Patients were categorized into two groups: those with recurrent instability (group A) and those with concentric stability (group 

B). Primary outcome measures were injury mechanism, time between injury and operation, fracture type, ligament injury, radial head 

fixation, coronoid fixation, ligament repair, period of postoperative immobilization, joint space restoration, healing progress, secondary 

operation, functional outcomes, and complications. Secondary outcome measures were age, gender, height, body mass index, bone 

mineral density and comorbidities (hypertension, diabetes). These outcomes were measured before and two year after surgery, and were 

compared between two groups.

Results: Recurrent instability occurred in 19.7% (15 of 76) of cases; revision surgeries were performed in 12 cases (92.3%). High-energy 

trauma (p = 0.012), time between injury and operation (p = 0.001), radial head comminution (p = 0.002), medial collateral injury (p = 

0.041), and coronoid non-repair (p = 0.001) were associated with recurrent instability (group A). Progression of arthritis occurred more 

often in group A (p = 0.001).

Conclusion: Recurrent instability was related to high-energy trauma, time between injury and operation (delayed operation), Mason type 

III radial head fracture (comminution), medial collateral injury, and coronoid non-repair (no suture or screw fixation). The patients with 

recurrent instability were more related with the secondary surgery and the progression of arthritis than those with concentric stability.
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Introduction: All-arthroscopic treatment for unstable elbow fractures is challenging. The purpose of this study was to evaluate the results 

of all-arthroscopic treatment of terrible triad of the elbow and its complications.

Materials and Methods: We performed a retrospective review of consecutive patients with terrible triad who underwent all-arthroscopic 

treatment between 2011 and 2016. All-arthroscopic treatment was performed in the unstable elbows after manual reduction. Radial 

head fracture, which was stable enough to reduce or involved less than 50% of the articular surface for partial excision and Regan-Morrey 

classification types I and II coronoid process fractures were treated arthroscopically. The range of motion, visual analogue scale score, Mayo 

Elbow Performance Score, radiologic outcomes, and surgical complications were evaluated at the final follow-up.

Results: A total of 24 patients met the study inclusion criteria and underwent analysis. The average age at the time of surgery was 47.6 

years. Coronoid process fractures were fixed in all patients using K-wires in 15 (62.5%) and pull-out sutures in nine (37.5%). Radial head 

fractures were treated using screw or Kirschner wire fixation in four patients (16.7%); only the fragment of the fracture was resected in 11 

patients (45.8%); and conservative treatment was provided in nine patients (37.5%). The injured lateral collateral ligaments were repaired; 

24 cases (100%) of lateral collateral injury and 17 cases (70.8%) of medial collateral injury were found. In all patients with medial and 

lateral collateral ligament injuries, stability was obtained via only lateral collateral ligament repair. At the final follow-up, the mean flexion 

contracture angle was 4.8°, and the flexion angle was 132.5°. The clinical score was satisfactory with a mean MEPS of 93 points (15 cases, 

excellent; nine cases, good). However, non-union of coracoid fractures was observed in four patients (16.7%); no instability and clinical 

symptoms were noted.

Conclusion: If the indications are met, all-arthroscopic treatment for terrible triad can provide satisfactory clinical results without the need 

for a large incision with an excellent safety profile.

Acknowledgment: none
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Introduction: Despite an improved understanding of radial head fracture, there is a still controversy for the optimal treatment. The goals 

of the study was to describe the new characteristics of radial head fracture, and to report the outcomes after open reduction and internal 

fixation.

Materials and Methods: This was a retrospective study of 19 patients of mason type III radial head fracture, especially with comminuted 

complete articular fracture. Preoperative CT scans were used to confirm the diagnosis and classify the type of radial head fracture. The 

functional outcomes were evaluated with visual analog scale score(VAS), range of motion, and the Mayo elbow performance score (MEPS). 

Final follow-up radiographs were used to evaluate implant loosening, nonunion and development of osteoarthritis or ectopic ossification.

Results: The mean elbow motion angle was 17 degrees of extension, 119 degrees of flexion and mean MEPS was 73. Complication 

occurred in 6 cases with Ectopic ossification, 2 cases with ulnar neuropathy, 2 cases with nonunion. 11 of 19 patients underwent a second 

operation, with 9 cases of adhesion and 2 cases of nonunion

Conclusion: Less favorable clinical outcomes were achieved in patients of mason type III radial head fracture, especially with comminuted 

complete articular pattern. On the basis of our results, we recommend using more detailed classification in the mason type III fracture for 

optimal treatment. furthermore clinical studies and technical advancement should be followed for treating comminuted complete articular 

radial head fracture.
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Introduction: Lateral epicondylitis is common tendinopathy in elbow. Although validated outcome-measurement is essential to assess 

effects of treatments, there had been some limitation in evaluation of patients with more general outcome-measure about elbow, 

which often includes objective components such as instability and range-of-motion. Since chief complaint of lateral epicondylitis is pain 

and following functional disability, specific evaluation for lateral epicondylitis would be more appropriate. Patient-rated tennis elbow 

evaluation (PRTEE) had been introduced for evaluation of lateral epicondylitis, however, its validation has not been performed enough 

and not translated in Korean. Purpose of this study is to validate Korean version of PRTEE (PRTEE-K) for evaluation in patients with lateral 

epicondylitis.

Materials and Methods: PRTEE consisted of 15-items including 5-questions for pain and 10-questions for functional evaluation. Its 

translation was performed according to international guidelines. From February 2017 to August 2017, three elbow surgeons evaluated 

patients diagnosed as lateral epicondylitis and suffered for more than 3-months. Patients with any other upper extremity pathology was 

excluded and finally 84-patients were enrolled. Internal consistency was validated with Cronbach’s alpha and test-retest reliability was 

verified. Structural validity was tested with Disabilities of the Arm, Shoulder and Hand (DASH) score, SF-12, and EQ-5D.

Results: There were 54-females and 30-male patients with a mean age of 48.8-years. With Korean version of PRTEE, mean pain score was 

25.2 and mean function score was 39.0 with total score of 45.3. PRTEE-K showed high internal consistency (Cronbach’s alpha=0.968). 

Intraclass correlation revealed excellent test-retest reliability in all items. Spearman correlation with DASH score showed high structural 

validity in terms of pain and function. SF-12 and EQ-5D were also significantly correlated with PRTEE-K.

Conclusion: PRTEE questionnaire was cross-culturally adapted into Korean and we found that PRTEE-K is reliable and valid for evaluating 

Korean-speaking patients with lateral epicondylitis.

Acknowledgment: No acknowledgment.
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Introduction: The purpose of this study was to define preoperative and intraoperative findings of acute on chronic rotator cuff tears (RCTs). 

This study also compared the functional and clinical outcomes with acute-on-chronic RCTs and chronic RCTs

Materials and Methods: This study was conducted between December 2007 and December 2013. An acute-on-chronic full-thickness RCT 

was diagnosed with preoperative and intraoperative findings on arthroscopy. The study group consisted of 36 patients with preoperative 

and intraoperative findings (surgery performed within 6 months of trauma) indicative of an acute-on-chronic RCT. Another 36 patients 

matched for age, sex, and tear size, who underwent arthroscopic rotator cuff repair after 6 months of onset of symptoms (chronic RCT 

group), were selected from our institution’s database within the same time frame. Postoperative indirect magnetic resonance arthrogram 

was obtained 6 months after the repair, and rotator cuff integrity as

graded according to the guidelines as described by Sugaya. Patients were evaluated using the visual analog scale for pain, American 

Shoulder and Elbow Surgeons Shoulder Assessment score, and Constant scores.  Scores and measurements were obtained preoperatively 

and at 6, 12, and 24 months after surgery. 

Results: The clinical outcomes and range of motion recovery were better in the acute-on-chronic RCT group. Although statistically not 

significant, the acute-on-chronic RCT group’s repair appeared closer to  the complete repair and was associated with a lesser incidence of 

retear than the chronic RCT group.

Conclusion: Early repair of an acute-on-chronic full-thickness RCT results in a statistically and clinically superior improvement in outcomes 

compared with repairs of chronic RCTs.
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Introduction: Various subpectoral biceps tenodesis (SPBT) techniques have been proposed for lesions of the long head of the biceps 

associated with rotator cuff tear. However, no consensus is reached on the most appropriate surgical method. To evaluate the 

postoperative clinical outcomes and complications after SPBT using all-suture type anchor and to compare double on-lay fixation with 

single on-lay.

Materials and Methods: The study included 130 patients who underwent SPBT using all-suture type anchor and arthroscopic rotator 

cuff repair. Single and double anchor on-lay fixations were performed in 69 patients (group A) and 61 patients (group B), respectively. 

In 36 patients of group B, a metallic wire was embedded at tenodesis site and difference of wire location was measured using simple 

radiography.

Results: In group A, the mean visual analogue scale (VAS) score during motion and the mean UCLA and Constant scores significantly 

improved from 4.5, 19.3, and 65.1 preoperatively to 1.5, 30.4, and 82.9 at the last follow-up, respectively( all p<0.001). In group B, these 

scores significantly improved from 4.9, 18.9, and 67.9 preoperatively to 1.6, 29.9, and 83.1 at the last follow-up, respectively ( all p<0.001). 

These scores were not significantly different between groups A and B at the final follow-up. However, postoperatively, a significant 

difference was observed in the incidence of cosmetic deformity between the 2 groups (p=0.019). Overall cosmetic deformity was noted 

in 9 (13.0%) patients (Popeye deformity 7.2% and biceps softening 5.8%) in group A and 1 (1.6%) patient (Popeye deformity 1.6% and 

biceps softening 0%) in group B. In the subgroup of group B, the mean migration of biceps tendon was 1.9±2.6mm. No patient had 

migration of >10 mm, and other complications were not observed in group B.

Conclusion: Subpectoral biceps tenodesis using all-suture type anchor was a favorable treatment option for lesions of the long head of the 

biceps with rotator cuff tear. Double on-lay fixation with all-suture type anchor in subpectoral biceps tenodesis is a recommended surgical 

method with good clinical outcomes and fewer complication than the single on-lay fixation.

Acknowledgment: We thanks to Dong-ki, Lee and Yoon-sang, Jeon who helped to review the patient's data.
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Introduction: Triamcinolone acetonide(TriA) injection is commonly used as a treatment option for reducing the pain related to rotator 

cuff disease. The purpose of this study was to compare the clinical outcomes of TriA injection either on glenohumeral joint (GH) and 

subacromial space (SA) in patients with supraspinatus tendinopathy (SSpT) or SSP tendon partial tear (SSpPT).

Materials and Methods: Between August 2016 and September 2017, 77 patients who were diagnosed as rotator cuff disease (SSpT or 

SSpPT) were enrolled and allocated into two groups. Group I (n=40) received GH injection of triamcinolone and group II (n=37) received 

SA injection of triamcinolone under the guidance of ultrasound. The American Shoulder and Elbow Surgeons score(ASES), Constant score, 

KSS score, pain VAS and range of motion (ROM) were evaluated at initial, 6 week, 3, 6 months after injection.

Results: The demographic data of the patients in both groups showed no significant differences (P>0.05). Group I showed significant 

improvement on VAS pain score at 6 week after injection (P=0.006). There was improvement of VAS pain score in Group II at 6 week after 

injection, but the result was not significant. No significant difference of functional scores and VAS pain scores were observed between two 

groups at each time point. There was no significant improvement of VAS pain score and functional scores at 3 and 6 months after injection 

in both groups. At 6 month after injection, group I showed significantly higher forward flexion range than group II (P=0.02).

Conclusion: GH joint TriA injection significantly reduced the pain until 6 weeks after injection and higher ROM at 6 month than 

subacromial space injection. However, there is no significant difference in clinical results between GH joint injection and subacromial space 

injection.
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Introduction: Suprascapular nerve block (SSNB) is most commonly used for relieving postoperative pain of arthroscopic rotator cuff repair 

and it can be used in combination with axillary nerve block (ANB). Dexmedetomidine (DEX) is known as a type of alpha agonist which can 

elongate the duration of regional block. The aim of this study was to compare the results of dexmedetomidine combined with SSNB and 

ANB with SSNB and ANB alone on postoperative pain, satisfaction, and pain-related cytokines within the first 48 hours after arthroscopic 

rotator cuff repair.

Materials and Methods: 40 patients with rotator cuff tears who had undergone arthroscopic rotator cuff repair were enrolled in this study. 

The 20 patients randomly allocated to group 1 received ultrasound-guided SSNB and ANB using each mixture of 0.5 ml (50 μg) DEX and 9.5 

ml 0.75% ropivacaine, preemptively. The other 20 patients to group to group 2 underwent ultrasound-guided SSNB and ANB alone using 

each mixture of 0.5 ml normal saline and 9.5 ml ropivacaine. Functional scores were checked at postoperative 1, 3, 6, 12, 18, 24 and 48 h. 

Plasma Cortisol, interleukin (IL) -6, IL-8, IL-1b, and Serotonin were measured at postoperative 1, 6, 12, 24 and 48 h.

Results: Group 1 showed a significantly lower mean VAS (Visual analog scale of pain) at postoperative 1, 3, 6, 12, 18 and 24 h, and 

a significantly higher mean SAT (Patient's satisfaction) at postoperative 1, 3, 6, 12, 18, 24 and 36 h than group 2. Group 1 showed a 

significantly lower mean plasma IL-8 at postoperative 1 and 48 h, and a significantly lower mean IL-1β at 48 h than group 2. Group 1 

showed a significantly lower mean plasma Serotonin at postoperative 12 h than group 2. Six patients in each group 1 and group 2 showed 

the rebound pain one time. The others did not show the rebound pain.

Conclusion: Ultrasound-guided SSNB and ANB with DEX showed a lower mean VAS at postoperative 1-24 h, and a higher mean SAT at 

postoperative 1-36 h than SSNB and ANB alone. The mean plasma IL-8 was lower in group 1 at postoperative 1 and 48 h, and the mean 

plasma IL-1β was lower in group 1 at postoperative 48 h. The mean plasma Serotonin was lower in group 1 at postoperative 12 h.
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Introduction: Central tendon of supraspinatus is one of the indicators of preoperative rotator cuff tear characteristics. Central tendon 

is frequently displaced posteriorly in full-thickness rotator cuff tears and degree of posterior displacement is proportional to tear size. 

However, there is no study of the relationship between subscapularis tear and central tendon displacement. The purpose of this study is to 

compare displacement of central tendon according to degrees of subscapularis tear.

Materials and Methods: We retrospectively reviewed 319 patients who underwent arthroscopic rotator cuff repair at our institution from 

January 2014 to June 2015. The inclusion criteria included the following: (1) 50-70 years old, (2) medium sized rotator cuff tear, and (3) 

complete subscapularis evaluation by arthroscopy. The exclusion criteria included the following: (1) previous history of fractures or surgery 

on the affected shoulder, (2) humeral internal or external rotation greater than 30 ° in MRI. Total 63 patients (Male - 33 patients, Female - 

30 patients, 60.9±6.5 years old) were selected as final subjects. MRI axial slices were reviewed to find the slice showing the central tendon 

of the supraspinatus, and a linear line was then drawn longitudinally along the center of the central tendon and extended further laterally. 

The shortest distance from the center of the bicipital groove to the central tendon line was measured.  The degree of subscapularis lesion 

was classified using the Yoo & Rhee classification (group 1: 1, 2a, 37 patients; group 2 – 2b, 15 patients; group 3 - > 3, 11 patients).

Results:  Central tendon displacement in group 1 was 10.0 ± 4.9 mm, group 2 was 13.6 ± 3.4 mm, group 3 was 15.2 ± 3.4 mm, and there 

was a significant difference between the groups (p=0.002, post hoc analysis: Group 1–2, p=0.023; Group 1-3, p=0.003, Group 2-3, 

p=0.998)

Conclusion: The central tendon of the supraspinatus is affected by the degree of tear of the subscapularis, even at the same tear size. In 

more than Yoo & Rhee classification 2b, where the central tendon distance is significantly increased, anatomical repair of the subscapularis 

may be helpful in the recovery of the central tendon.
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Introduction: Anterior shoulder pain is common in relatively young shoulder pain patients and may be related to subscapularis tendon 

tear. During arthroscopic rotator cuff repairs in some patients, we observed concealed intratendinous subscapularis tears (CIST) that were 

not visible from intraarticular side arthroscopic view. The purpose of this study was to identify and classify the radiologic and arthroscopic 

findings of this hidden lesion. We hypothesized that these lesions can be predicted via radiologic and arthroscopic findings

Materials and Methods: We reviewed consecutive 43 patients with this concealed lesion among 442 consecutive rotator cuff repairs from 

July 2014 to June 2016. Range of motion, pain visual analogue scale (PVAS), Functional visual analogue scale (FVAS), Constant score, 

Simple shoulder score (SST), American shoulder and elbow surgeon (ASES) score were checked preoperatively and at 3 months, 6 months, 

1 year after the surgery. CIST lesion was classified into 3 groups: small (<5mm), medium (5 to 10mm), and large (>10mm). The combined 

subscapularis tendon tear was classified according to previous classification. Medial biceps tendon pathology was also evaluated. 

Preoperative MRI was evaluated to correlate the arthroscopic findings. We also developed CIST score (total score was 10) including two 

physical exams, 3 categories of MRI findings, and 2 categories of arthroscopic findings for the prediction method of CIST lesion and 

performed preliminary prospective study for additional 63 patients

Results: Both range of motion and functional scores were improved at 1 year after the surgery. On preoperative MRI of 43 patients, 

40/43(observer A/B) patients (93.0/100%) had subscapularis tear of Yoo classification type IIA (51.1/65.1%) or IIB (41.8/34.9%). 36/37 

patients (83.7/86.0%) showed biceps tendinopathy, 34/31 patients (79.0/72.0%) showed subluxation of biceps tendon 34/36 patients 

(79.0/ 83.7%) showed anterior displacement sign and 34/31 patients (79.0/72.0%) showed SSC signal change on lateral portion of 

footprint. In arthroscopic findings, 11 small, 19 medium, 13 large size lesions were detected. 30 patients (69.7%) had type IIA subscapularis 

tear, and 10 (23.2%) had type IIB tear. Medial bicipital pulley fraying was detected in 34 patients (79.0%). Medial biceps tendon pathology 

was detected in 34 patients (79.0%). From preliminary prospective study we decided CIST score had sensitivity of 87%, negative predictive 

values of 80%, accuracy of 68% when we set the cut off value to 5.

Conclusion: The concealed lesion of subscapularis intratendinous tear can be suspected with preoperative MRI, biceps long head medial 

fraying, and subscapularis tendon upper 1/3 tear or less. With 10-point scale CIST score, score of 5 can be suggestive and 7 is most likely to 

exist this lesion.
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Introduction: The purpose of this study is to compare the clinical and structural outcomes between delaminated tears and non-

delaminated tears using En-bloc repair technique (suturing both layers by single stitch).

Materials and Methods: Consecutive 148 patients with full-thickness rotator cuff tear were reviewed retrospectively and divided into two 

groups based on the presence of delamination. The inclusion criteria were (1) full thickness rotator cuff tear, (2) arthroscopic complete repair 

(Type I or Type II repairs), and (3) patients received follow-up MRI, 6 months post-operatively. All delaminated tears were repaired by En-bloc 

technique. Delaminated tears were categorized by two different types. Posterior type is the delamination involving mainly infraspinatus and 

complete type is the delamination involving both supra/infraspinatus. Clinical assessment were done by pain visual analogue scale (PVAS), 

functional VAS, ASES score, the Constant score, and range of motion (ROM) at preoperative, postoperative 6th-month and at final follow-

up with minimal 2 years. Postoperative MRI was performed at 6th-month after surgery for determining repair integrity.

Results: There were 83 delaminated tears and the incidence was 56.1%. Posterior type was 32 cases, while complete type was 51 cases. 

The type of delamination showed no correlation with retear rate(P=0.630) and tear size(P=0.910). The delaminated group was older (mean 

age, 62.7 ± 8.4 years) than the non-delaminated group (mean age, 59.9 ± 7.6 years) (P=.040), and delaminated tear was found more 

frequently in dominant shoulder (P=.038). In both groups, all clinical scores and ROM were improved significantly without differences 

between groups. The number of retear was 4 in both delamination(4.8%) and non-delamination group(6.2%)(P=0.722).

Conclusion: Arthroscopic En bloc repair in delaminated rotator cuff tears showed not significant different clinical results from the non-

delaminated rotator cuff tears.
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Introduction: Although there have been many reports about diagnostic accuracy of ultrasonography (US) for detecting supraspinatus, 

only few data were available dealing with accuracy of US for subscapularis tendon tear. The purpose of this study was to investigate the 

accuracy of preoperative US for the subscapularis tendon tears in correlation with arthroscopic findings. We also compared diagnostic 

accuracy of US with conventional MRI.

Materials and Methods: The study analyzed 139 patients with an average age of 60.8 years. All patients underwent ultrasonography (US) 

and magnetic resonance arthrography (MRI) before surgery. Subscapularis tendon tears were classified with Yoo and Rhee classification 

according to arthroscopic findings. US and MRI grading was compared with the arthroscopic findings and we calculated agreement.

Results: Of 139 shoulders, 59 shoulders(42.4%) had subscapularis tendon tear (I, 35; IIa, 11; IIb, 6; III, 4; IV, 3). Weighted kappa coefficient 

of combined US finding was 0.7210 (95% CI, 0.7068-0.8953) [short axis, 0.6402 (95% CI, 0.5105-0.7698); long axis, 0.4156 (95% CI, 

0.5172-0.7725)]. Weighted kappa coefficient of combined MRI finding was 0.6734 (95% CI, 0.5579-0.7889) [oblique sagittal plane, 0.6734 

(95% CI, 0.5579-0.7889); axial, 0.5906 (95% CI, 0.4512-0.7301)].

Conclusion: US show slight higher diagnostic agreement with arthroscopy in subscapularis tendon tear compared with MRI. Combination 

of findings from short and long axis could improve diagnostic accuracy.
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Introduction: A principal goal of rotator cuff repair for most surgeons is secure, tension-free, anatomical repair of rotator cuff tear back 

to the footprint in the greater tuberosity, and many procedures are made during surgery to accomplish this goal. Nonetheless, still there is 

few evidence whether these efforts objectively pay. The purpose of this study was to investigate whether the quality of rotator cuff repair 

affect clinical outcomes and identify the factors that affecting for good repair.

Materials and Methods: One hundred and forty-one consecutive patients who underwent arthroscopic rotator cuff repair included in this 

study. Patients were classified into one of four groups with respect to the quality of repair; A, complete coverage of the original footprint; B, 

incomplete coverage more than half of the footprint; C, incomplete coverage less than half of the footprint; D, presence of defect into the 

glenohumeral joint. Clinical outcomes including pain, range of motion(ROM), strength, overall satisfaction and function, and functional 

scores were compared at two years after surgery.

Results: There were 96, 27, 16 and 2 patients in group A, B, C and D, respectively. Pain, ROM, strength, overall function and functional 

scores significantly improved at 2 year after surgery in all groups without significant differences between them with only a few exceptions 

in ROM and strength. Group D was excluded in the further analysis because of the small number of patients. At 2 years after surgery, 

strength of forward elevation and the constant score were better in the order of groups A, B, and C, respectively. Comparing the 3 groups 

showed a statistically significant improvement from group C to group A. Mean values of pain, ROM, strength including external rotation 

and internal rotation, overall satisfaction and function, and other functional scores after 2 years of surgery were also good in order from 

group A to group C, but not statistically significant.

Conclusion: The results of the study showed that better quality of rotator cuff repair resulted in better clinical outcomes in the short-term 

follow-up, suggesting that surgeons should make every effort to anatomically repair the torn tendon back to its insertion.
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Introduction: The paper aims to investigate accurate methods to assess supraspinatus muscle atrophy in patients with the supraspinatus 

tendon tear using Magnetic Resonance Imaging (MRI).

Materials and Methods: This study evaluated twenty patients with the supraspinatus tendon tear, who were treated with surgical 

repair technique and assessed with Magnetic Resonance Imaging (MRI) before and after the surgery. Before the surgery, we measured 

muscle atrophy at the scapular neck, and the longest diameter of the supraspinatus muscle shown on the coronal plane of MRI. These 

measurements were compared with the supraspinatus muscle atrophy at the scapular neck after the surgery.

Results: Among the twenty patients with the supraspinatus tendon tear, 7 patients (35%) had massive tear, and the other 13 patients (65%) 

had large tear. The retraction gap was 4.25cm. The magnetic resonance images before the surgery showed the average muscle area of the 

scapular neck to be 405mm2, and the average longest diameter of the supraspinatus muscle to be 462mm2. The average measurement of 

the supraspinatus muscle diameter at the scapular neck, after the surgery, was 544mm2. The measurements of the supraspinatus muscle 

area and the longest diameter before and after the surgery, each showed statistically significant difference. (Pearson correlation coefficient 

0.565, p=0.009)

Conclusion: In order to accurately assess the muscle atrophy in patients with the supraspinatus tendon tear, it is essential to use the 

measurement of the longest diameter on the coronal plane of the MRI.
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Introduction: The incidence of supraspinatus tendon tear is common and affects most aged population. The loss of the attached tendon to 

bone with unloading of tensile forces leads to tendon and muscle changes in physiology, structure and function. However, exact period for 

fatty infiltration appearance, and chronicity require further understanding with histological evidence. Using rabbit models, these changes 

can be investigated in a controlled study.

Materials and Methods: Supraspinatus tendon tears were created for forty Male New Zealand White rabbits at their right shoulder (n= 8 

for each group), Sham operation at the left side. Rabbits were divided after tendon detachment into five groups according to time factor 

(2nd, 4th, 6th, 8th, and 12th weeks). Then, the specimens are harvested from the central portion of Supraspinatus muscle for histological 

staining by heamatoxyline and eosin stain (H &E) followed by evaluation using histological and Goutallier grading system.

Results: after 4weeks, fatty infiltration within Supraspinatus muscles was demonstrated as fat cells are less than muscle consistent with 

grade 2 Goutallier classification of chronic rotator cuff tear in human patients.

Conclusion: The chronic supraspinatus tendon tear pathology is evident at four weeks from the initial tear time and shows based on 

Goutallier classification system as a grade 2.

Acknowledgment: This research was supported by the Bio & Medical Technology Development Program of the NRF funded by the Korean 

government, MSIP (NRF-2016M3A9B4919375).
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Introduction: It is known that rotator cuff tears with disruption of the rotator cable would show a significantly larger, and more complex 
tears with more advanced fatty degeneration. Furthermore, whether the rotator cable is intact could influence on the cuff integrity after 
rotator cuff repair. However, there are a few clinical studies for the rotator cable. The purpose of this study was to show the effects of 
anterior attachment of rotator cable on rotator cuff tears (RCTs) including full-thickness subscapularis tears.
Materials and Methods: Forty-seven cases who underwent arthroscopic rotator cuff repair for the RCTs with full-thickness subscapularis 
tears from 2010 to 2018, with a minimum 2-year follow-up, were enrolled retrospectively. Anterior disruption of the rotator cable was in 
22 cases (47%) (group A) and intact anterior rotator cable was in 25 (53%) (group B). The mean age in group A and B was 65.1 and 64.7 
years, and the mean follow-up period was 32.6 and 34.3 months, respectively.
Visual analogue scale (VAS) for pain, range of motion, American Shoulder and Elbow Surgeon (ASES), and Constant score were evaluated 
for clinical outcomes. Retear rate was compared between two groups. To confirm the significant factors for retear, multivariate logistic 
regression was performed with preoperative demographic data, type of subscapularis tears, size of cuff tear, size of retraction, pattern of 
tear, fatty infiltration, muscle atrophy, and so on.
Results: At final follow-up, VAS, ASES, and Constant scores were significantly improved in both groups. (P<.0001) However, there’
s no significant difference between two groups. Retear was in 7 cases (32%) (group A) and in 3 (12%) (group B). Multivariate logistic 
regression analysis revealed anterior disruption of rotator cable (P=.0317), fatty degeneration of infraspinatus (P=.0203) and duration of 
symptom (P=.0150) as independent risk factors for a rotator cuff retear. Odds ratio of the three significant factors for retear was 14.112 
(confidence interval; 1.262-157.844), 13.150 (1.492-115.901), and 1.052 (1.010-1.097), respectively.
Conclusion: Anterior disruption of rotator cable affected retear after rotator cuff repair. However, type of full thickness of subscapularis 
tendon did not influence on the retear.
Acknowledgment: The authors report that they have no conflicts interest in the authorship and publication of this article.
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Introduction: It is reported that 84% of patients with moderate or severe hallux valgus had bilateral hallux valgus. But, In general, hallux 
valgus surgery has been performed on only one side, even though patients may have bilateral hallux valgus.
Patients with a bilateral hallux valgus deformity requiring surgical treatment usually undergo an initial operation on the more symptomatic 
foot. This staged approach is largely guided by consideration for the patient’s discomfort in daily activity, the need for crutch ambulation, 
and concerns about correction and  xation losses during recovery for those that have undergone simultaneous bilateral correction. 
However, bilateral correction has merits. It reduces patient anxiety to repeated surgery, shortens the duration of treatment, and reduces 
the economic burden as compared with staged correction.
This study evaluated the results of simultaneous surgical correction for bilateral hallux valgus compared with unilateral correction.
Materials and Methods: A retrospective review of 128 patients (194 feet) that underwent proximal chevron metatarsal osteotomy, Akin 
osteotomy and distal soft tissue procedure for moderate to severe hallux valgus between August 2014 and April 2015 was conducted, 
and who were followed-up for at least 36 months. Patients were divided into two groups, a unilateral surgical group (Group A) and a 
simultaneous bilateral surgical group(Group B). Group A comprised 98 feet in 80 patient and Group B comprised 96 feet in 48 patient. 
All procedures in both groups were performed using the same method. Clinical results were assessed using the Hallux MTP IP Scale as 
developed by the American Orthopaedic Foot and Ankle Society (AOFAS) and the following parameters were measured: hallux valgus 
angle, intermetatarsal angle, position of tibial sesamoid.
Results: Average followup period was 40.2(36~43) months. Average AOFAS scores at the last followup improved to 87±6.4 points and 
86.±6.9(p>0.05) respectively. Very satisfied or satisfied levels of patient satisfaction with operative results were 93.1% in Group A and 
92.2% in Group B. Hallux valgus angles in Groups A and B changed from an average of 39.0 degrees and 38.0 degrees preoperatively to 
10.1±1.4 degrees and 10.3±1.5 degrees postoperatively. In addition, intermetatarsal angles changed from an average of 16.7 degrees and 
16.3 degrees preoperatively to 7.4±0.5 degrees and 7.5±0.7 degrees(p>0.05) postoperatively. No significant inter-group differences were 
observed in clinical and radiographic outcomes.
Conclusion: We found that all clinical and radiographic outcomes were not different between the two groups. Based on our results, 
the results of simultaneous bilateral correction for hallux valgus deformity was not worse than a unilateral correction. We advocate 
simultaneous correction for bilateral hallux valgus requiring surgical correction.
Acknowledgment: The authors received no financial support for the research, authorship, and publication of this article
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Introduction: For moderate to severe hallux valgus, both scarf and proximal chevron osteotomies are commonly used, with scarf 
osteotomy considered the riskier procedure due to its more challenging technique, invasive approach, troughing, and other factors. 
Proximal chevron osteotomy is the preferred technique for severe hallux valgus, as it is known to allow for greater angular correction than 
distal chevron osteotomy. However, it is also associated with a higher prevalence of complications as a result of the long incision, as well as 
a greater risk of transfer metatarsalgia induced by dorsal angulation.
Recently, several extended distal chevron osteotomies (EDCOs) with a longer plantar limb were introduced, which minimized these 
weaknesses and showed favorable results. To the best of our knowledge, there have been no previous studies comparing the results of 
EDCO with distal soft tissue release (DSTR) for treatment of moderate and severe hallux valgus. We compared the radiographic results and 
clinical outcomes of moderate and severe hallux valgus treated by EDCO and DSTR.
Materials and Methods: We performed a retrospective analysis comparing the utility of EDCO for the treatment of moderate (36 patients, 
46 feet) and severe (36 patients, 42 feet) hallux valgus. Outcomes were evaluated based on preoperative and follow-up X-rays, American 
Orthopedic Foot & Ankle Society (AOFAS) hallux metatarsophalangeal-interphalangeal scores, satisfaction, and postoperative complications.
Results: The mean postoperative intermetatarsal angle, hallux valgus angle, tibial sesamoid position, and relative metatarsal bone length 
were significantly different compared with the preoperative values for both the moderate and severe groups (p < 0.001). At three-year 
follow-up, intergroup differences were observed in the mean preoperative intermetatarsal angle (p = 0.001), hallux valgus angle (p = 
0.003), and tibial sesamoid position (p = 0.013); however, mean radiographic results were within the normal range for both groups. There 
were no intergroup differences for either the first metatarsal bone length (p = 0.172) or shortening (p = 0.621). No significant difference in 
AOFAS score was evident between the groups at three-year follow-up (p = 0.465). In satisfaction analysis, 82.6% of the moderate group 
reported good-to-excellent results, as did 81.0% of the severe group. A total of 10 (21.7%) and 9 complications (21.4%) were reported in 
the moderate group and the severe group, respectively (p = 0.972).
Conclusion: The three-year follow-up radiographic outcomes of moderate and severe hallux valgus treated by EDCO with DSTR showed 
significant intergroup differences; however, the mean radiographic findings were within the range of normal values. Furthermore, clinical 
outcomes of the two groups were comparable and successful. Based on these results, we recommend EDCO with DSTR as an efficient and 
reliable surgical option for both moderate and severe hallux valgus.
Acknowledgment: None
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Introduction: Hallux valgus treatment in the setting of associated metatarsus adductus is less common and not well described. 
The presence of metatarsus adductus reduces the gap between the first and second metatarsals. Consequently, it complicates the 
measurement of the first-second intermetatarsal angle and can limit the area available for transposition of the first metatarsal head. If 
distal metatarsal articular angle (DMAA) is also increased here, it is difficult to correct. We investigated the effects of rotational distal 
chevron metatarsal osteotomy (DCMO) on hallux valgus associated with metatarsus adductus and increased DMAA.
Materials and Methods: Twelve patients, (12 female, 15 feet), of average age 59 (SD 23) with symptomatic hallux valgus associated with 
metatarsus adductus and increased DMAA underwent a rotation DCMO and were reviewed at an average of 12 months postop. Clinically 
preoperative and postoperative AOFAS hallux MP-IP scale and satisfaction after the surgery were analyzed. Radiologically hallux valgus 
angle, the 1st intermetatarsal angle, DMAA before and after the operation was analyzed.
Results: Distal Chevron osteotomy was done in 15 cases. After DCMO, The distal fragment was translated to laterally as far as possible 
and rotated to reduce DMAA. Clinically AOFAS scale was increased from 65.3 points preoperatively to 92.2 points postoperatively. 
Two patients were not satisfied with the results. Radiologically hallux valgus angle was decreased from 21.8° preoperatively to 8.5° 
postoperatively. The first intermetatarsal angle was decreased from 11.8° preoperatively to 6.7° postoperatively. DMAA was decreased 
from 15.8° preoperatively to 5.5° postoperatively.
Conclusion: The rotational DCMO was an effective procedure for correcting hallux valgus associated with metatarsus adductus and 
increased DMAA. It allowed good realignment of the first MTP joint without the need for lesser metatarsal surgery to reduce the 
metatarsus adductus.
Acknowledgment: The authors report no conflict of interest
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Introduction: To correct hallux valgus deformities in patients with advanced arthritis of the first metatarsophalangeal joint, we designed 

a new reverse chevron-type shortening osteotomy technique that could be used to correct valgus deformities at the proximal metatarsal 

level, as well as shorten and lower the metatarsal, in a one-time procedure.

Materials and Methods: Sixteen feet in 16 patients with a minimum of 18 months follow-up who underwent shortening proximal chevron 

metatarsal osteotomy (PCMO) for a hallux valgus deformity with advanced arthritic change between January 2014 and March 2016 were 

retrospectively evaluated in this study. Double chevron osteotomies with 20 degrees of plantarward obliquity at the proximal metatarsal 

level were made at 5-mm intervals for simultaneous valgus correction and metatarsal shortening. An additional Weil osteotomy of the 

second metatarsal was performed in all feet.

Results: Patients’ mean age was 57.88±6.55. The deformity was satisfactorily corrected due to the operation. The first metatarsal was 

shortened by approximately 8.75 mm, while the relative length of the second metatarsal did not differ significantly postoperatively (P 

= .179). The relative second metatarsal height, as seen on forefoot axial radiographs, was maintained constantly, with no significant 

difference (P = .215). No painful plantar callosity or transfer metatarsalgia under the second metatarsal head was observed postoperatively.

Conclusion: Shortening PCMO for hallux valgus deformities with advanced arthritic change showed a good result regarding deformity 

correction and pain relief. Appropriate lowering and an additional Weil osteotomy effectively prevented postoperative pain and painful 

callosity under the second metatarsal head.

Acknowledgment: N/A
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Introduction: Surgical intervention may be necessary when conservative treatment fails to treat painful accessory navicular (AN). And after 

surgical treatment, several patients complain of pain or shoe problem. So we studied to evaluate the factors affecting the outcome after 

surgery and to predict the outcomes.

Materials and Methods: We included patient that underwent AN excision and posterior tibialis tendon (PTT) tenodesis to treat painful AN 

patients who failed 3 months of conservative treatment.

To evaluate the outcome, preoperative and postoperative AOFAS midfoot scale and VAS score were measured. And we investigated the 

average length of time can walk and run and patient’s subjective satisfaction.

The relationship between preoperative factors and postoperative outcomes were statistically analyzed by correlation analysis. The 

preoperative factors are sex, age, duration of symptom, trauma history, height, weight, BMI, a talo-first metatarsal angles(T-MT1), a talo-

calcaneal angles(TC), and a calcaneal pitch angles(CP) on lateral Weight bearing foot X-ray and a size of AN on reverse oblique foot X-ray.

Results: Total 43 patients (46 feet) were included between February 2012 and April 2017. 84% were satisfied (21 Excellent, 18 good, 

5 fair, 2 poor), and the AOFAS scale and VAS score were statistically significant improved (AOFAS scale 71.15±10.44 to 88.87±11.79 

p=0.000, VAS score 6.30±1.96 to 1.72±1.74 p=0.000). The mean period until can walk and run were 6.96 and 20 weeks.

The Factor affecting the postoperative AOFAS scale was the duration of symptom. (p=0.003) Than, The duration of symptom was divided 

into two groups based on the 6-month, and the results were statistically better in the group treated earlier. (Increased AOFAS scale 24.53±

8.89 and. 13.61±12.95 p=0.036).

Conclusion: The AN excision with PTT tenodesis was a good surgical treatment of the painful AN patients. The duration of symptoms 

is correlated with the outcome. It is considered that surgical treatment should be performed earlier it does not respond to conservative 

treatment.

Acknowledgment: None
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Introduction:  The purpose of this study was to evaluate hindfoot alignment changes and radiologic outcomes of patients with distal tibia 
fractures treated with Standard plating(SP) or intramedullary nailing (IMN).
Materials and Methods:  Overall, 92 patients with distal tibial metaphyseal fractures (AO-OTA 43-A1, 43-A2) with simple or no articular 
involvement treated from 2002 to 2013. Among them, 39 cases of intramedullary nailing and 53 cases of standard plate osteosynthesis 
were performed.
Inclusion criteria were applied for patient group. Union rate and complication rate compared both group. Radiographic measurements 
were evaluated at a minimum of 1-year follow-up. Radiological parameters of hindfoot angulation and moment arm were measured at 
the Saltzman view, calcaneal pitch angle and Meary angle were measured at the lateral standing radiograph. Hindfoot alignment changes 
after surgery were compared between both groups using student T-test.
Alignment changes after fracture site union were evaluated simple radiograph and computed radiograph; coronal plane angulation, 
saggital plane angulation and transverse plane rotation were measured. Correlation and regression were analyzed between fracture 
alignment parameters and hindfoot alignment
Results: We studied 92 patients with distal tibia fractures treated with IMN (39 patients) and Standard plating (SP) (53 patients). 37 
patients in the IMN group and 47 in the IMN group met inclusion criteria. All patients ultimately healed, with the average time to union of 
26 weeks in both the groups. Complications were similar between the two groups. Hindfoot alignment angle, calcaneal pitch and Mearly 
angle showed no difference between the groups. But moment arm was increased valgus in the IMN group. Angulation at fracture site 
on the coronal and hindfoot alignment(angulation and moment arm) changes were showed low significant relationship(R=0.38). But 
transverse rotation and hindfoot alignment changes were showed high significant relationship(R=0.79). And only transverse rotation has a 
strong correlation with hindfoot alignment changes after regression analysis.
Conclusion: Similar union rate and complication were seen when treating nonarticular metaphyseal distal tibia fractures with SP compared 
with IMN. Angulation on coronal plane after internal fixation may a little affect to change hindfoot alignment due to compensation on 
the subtalar joint. However, rotation on the transverse plane has intactly influenced hindfoot alignment alteration. Therefore, the patients 
treated with IMN required close attention to changes in hindfoot alignment due to transverse rotation during surgery.
Acknowledgment: There are no conflict interests within authors.
Keywords: Ankle fracture, Intramedullary nail, hindfoot alignment, malignment

 Presentation No. 188  

Title: Effects of walking speeds and slopes on pedobarographic findings in young healthy adults
Authors: KYOUNG MIN LEE1 , CHIN YOUB CHUNG1 , MOON SEOK PARK1 , KI HYUK SUNG1 , BYEONG-SEOP PARK1 , SEONG HEE CHO1 , 
BYUNG CHO MIN1 , DONG-OOK KIM1

Presenter: DONG-OOK KIM Corresponding Author: KYOUNG MIN LEE Field: foot and Ankle
Affiliation:  1. SEOUL NATIONAL UNIVERSITY BUNDANG HOSPITAL { Orthopaedic }  

Introduction: Foot pressure is known to be associated with various foot disorders and symptoms. The purpose of this study was to 
investigate the effects of various walking slopes and speeds on foot pressure changes in normal controls composed of young healthy male 
and female adults.
Materials and Methods: Twenty young healthy adults (mean age 22.4 years, SD 1.2 years; 10 males and 10 females) were included. 
Dynamic pedobarographic data during treadmill walking were obtained at combination of three different walking speeds (3.2 km/hr, 4.3 
km/hr, and 5.4 km/hr) and 5 different slopes (downhill 8 degrees, downhill 4 degrees, ground walking (0 degree), uphill 4 degrees, and 
uphill 8 degrees). Pedobarographic data including peak pressure and pressure-time integral were measured on five plantar segments: 
medial forefoot (MFF), lateral forefoot (LFF), medial midfoot (MMF), lateral midfoot (LMF), and heel.
Results: Peak pressures and pressure-time integrals on MFF and heel was significantly affected by walking speeds and slopes. Peak 
pressures on MFF during downhill slope walking was smaller than that during ground and uphill walking upwhile peak pressures on MFF 
during uphill slope walking appeared to be similar to that of ground walking at each walking speed. Peak pressures on heel was similar 
through different walking slope at each walking speed. Peak pressures on MFF and heel increased according to increasing walking speed. 
Pressure-time integral on MFF did not show significant change according to different walking speeds and slopes. Peak pressure on heel 
increased according to increasing walking slope and decreasing walking speed.
Conclusion: Dynamic foot pressure was significantly affected by walking speed and slope. The study results provides clinical implications 
regarding foot pressure related symptom and disorders. Future investigation is required focusing on kinematic study and compensation of 
foot pressure.
Acknowledgment: None
Keywords: pedobarograph, walking slope, speed
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Introduction: Some patients with conservative treatment improve with very satisfactory results, and some patients have persistent 

symptoms over months and eventually lead to surgery. To our knowledge, no previous studies have yet analyzed the factors affecting the 

outcomes after conservative treatment in symptomatic accessory navicular patients. So the purpose of this study is to investigate which 

factors affect the outcomes after conservative treatment in symptomatic accessory navicular.

Materials and Methods: We reviewed the outcomes in 60 consecutive patients who underwent conservative treatment for symptomatic 

accessory navicular retrospectively from 2008 to 2015. Baseline data were recorded at the initial assessment, including history of trauma 

and duration of symptoms. Range of motion especially ankle dorsiflexion and presence of general laxity were evaluated by physical 

examination. 10-point visual analog scale (VAS) for pain and American Orthopedic Foot and Ankle Society (AOFAS)ankle-hindfoot score 

were compared between the initial and final followup visits. The subjects were divided into two groups. Group A consisted of patients 

with satisfactory results at the last followup and group B with unsatisfactory results. Group B included patients who underwent surgical 

treatment after failed conservative treatment. The radiographic evaluations were made with standing anteroposterior(AP), lateral 

radiographs and non-standing external oblique of the foot and hindfoot alignment radiographs at initial visit and at the most recent 

followup. The Pearson’s correlation coefficient was used for evaluation of correlations between predisposing factors (AN type, presence of 

general laxity, presence of trauma history, degree of hindfoot valgus, degree of flatfoot ) and the outcome of questionnaires.

Results: In group A (n=29), 29 of 60 patients showed satisfactory clinical results at last followup. Their mean VAS score was 1.4 and the 

mean AOFAS score was 93.5 points at last followup. In group B (n=31), 17 of 60 paients failed conservative treatment and underwent 

surgical treatment. 14 of 60 patients showed unsatisfactory clinical results at last followup. Their mean VAS score was 5.8 and the mean 

AOFAS score was  69.2 points at last followup. Among predisposing factors, valgus hindfoot alignment and increased talonavicular 

coverage angle were associated with poor outcome. In post-traumatic patients, the outcome was good and the remaining factors were 

not statistically significant.

Conclusion: Failure of conservative treatment in symptomatic accessory navicular was associated with hindfoot valgus alignment and 

increased talonavicular coverage angle.

Acknowledgment: The authors have nothing to disclose.
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Introduction: We aimed to determine the factors influencing the symptom for naviculo-cuneiform (NC) coalition using radiography and 

computerized tomography (CT).

Materials and Methods: We retrospectively reviewed the radiographic and CT findings of 37 NC coalition cases. The existences of a large 

pit (depth >3mm), irregular articular surface, joint space narrowing, bony spur, subchondral sclerosis, multiple subchondral cysts and loos 

body were evaluated on either radiograph or CT. A size of the largest bony spur was also measured using CT. All cases were divided into 2 

subgroups according to the symptom. Fisher’s exact test was used to distinguish the factors influencing the symptom.

Results: Twenty three and fourteen cases were enrolled to symptomatic and asymptomatic group respectively. The rates of the large pit on 

either radiograph (47.83 VS 21.43 %) or CT (65.22 VS 28.57%) were significant different between 2 groups (P=0.001). Mean size of the 

largest bony spur on CT was also significantly greater in the symptomatic group (4.25 VS 1.53mm, P=0.005).

Conclusion: A large pit and subchondral bony cyst on radiograph or CT can be related to the symptom for the patient with NC coalition.

Acknowledgment: N/A
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Introduction: Good clinical and radiographic results have been reported for patients who underwent Supramalleolar Osteotomy for 

treatment of early- and mid-stage ankle osteoarthrosis (OA). However, No results  of hindfoot alignment and position change have been 

reported. The aim of this study was to measure hindfoot alignment and position change after Supramalleolar Osteotomy.

Materials and Methods: Thirty five patients (37 ankles) underwent Supramalleolar Osteotomy between MAY 2010 and July 2017. 

The hindfoot alignment angle (HAA), hindfoot alignment ratio (HAR), and apparent moment arm (AMA) was evaluated pre- and 

postprocedure to measure hindfoot alignment and position change. The mean time to follow-up was 1.93 years.

Results: The mean hindfoot alignment angle (HAA) was 4.02 varus degrees preprocedure and 2.5 valgus degrees postprocedure. The 

mean hindfoot alignment ratio (HAR) was 0.52 preprocedure and 0.32 degrees postprocedure. The mean apparent moment arm (AMA) 

was 5.72 degrees preprocedure and -1.37 degrees postprocedure.

Conclusion: For early to mid-stage ankle OA, our study showed that Supramalleolar Osteotomy reduce varus angle of hindfoot alignment 

and increase lateral translation of hindfoot position.

Acknowledgment: None
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Introduction: Previous studies have suggested that limited ankle dorsiflexion is an etiologic factor of plantar fasciitis. However, the 

measurement techniques of ankle dorsiflexion are inconsistent and have some drawbacks; furthermore, the exact role of Achilles tightness 

on the plantar fascia remains incompletely understood. Achilles tightness was hypothesized to be more commonly observed in individuals 

with plantar fasciitis than those without plantar fasciitis and that the mean range of passive ankle dorsiflexion would significantly decrease 

in individuals with plantar fasciitis.

Materials and Methods: Ninety-one ankles from 91 participants were prospectively classified into the plantar fasciitis group (45 subjects) 

and the control group (46 subjects). Ankle dorsiflexion was measured with the knee extended and with the knee flexed 90° using a 

standard orthopedic goniometer while a consistent force of 2 kg was applied under the plantar surface of the forefoot using a custom-

made scale. Mean ankle dorsiflexion and the percentage of Achilles tightness were compared between the 2 groups. In addition, intraclass 

correlation coefficients (ICC) were calculated to determine the interobserver and intraobserver reliability of the current ankle dorsiflexion 

measurement.

Results: The current ankle dorsiflexion measurement revealed excellent interobserver (ICC: 0.87, knee extension; 0.89, knee flexion) 

and intraobserver reliability (ICC: 0.92, knee extension; 0.71, knee flexion). The mean ankle dorsiflexion in the knee extended was -9.6° 

± 8.1° (range, -22° to 13°) and -11.2° ± 8.2° (range, -25° to 8°) in the study and control groups, respectively (P = .353). The mean ankle 

dorsiflexion in the knee flexed was 7.8° ± 6.5° (range, -4° to 20°) and 5.1° ± 7.4° (range, -10° to 22°) in the study and control groups, 

respectively (P = .068). In the study and control groups, 68.9% (31/45 ankles) and 65.2% (30/46 ankles), respectively, had an isolated 

gastrocnemius contracture and 24.4% (11/45 ankles) and 30.4% (14/46 ankles), respectively, had a gastrocnemius-soleus complex 

contracture (P = .768).

Conclusion: The present study demonstrated that there were no significant differences in passive ankle dorsiflexion and Achilles tightness 

between individuals with and without plantar fasciitis.

Acknowledgment: The authors thank the Professor Jae Hyung Cha, Research Center, Korea University College of Medicine, for help in the 

statistical analysis.
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Introduction: To evaluate results of minimally invasive surgery using sinus tarsi approach in the management of Sanders type IV calcaneus 

fracture.

Materials and Methods: Between July 2012 and september 2017, retrospectively analyzed 18 cases underwent operation with minimally 

invasive surgery using sinus tarsi approach of Sanders type IV calcaneus fracture and were followed up for more than 6 months. Bohler’

s angle, Gissane’s angle, and calcaneus height, length, width were measured preoperatively and last follow-up. Funtional outcomes were 

assessed AOFAS score and investigating the complication.

Results: all fractures were united at final follow up and mean union time was 5.3 months. Preoperative Bohler’s angle, Gissane’s angle, and 

calcaneus height, length, width were improved from 8.9 to 19.3°, 102 to 117.4°, and 36.6 to 51.6mm, 68.6 to 76.8, 48.3 to 46.6mm. 1 

case of superficial wound infection, 7 cases had post traumatic arthritis and 2 of them underwent subtalar joint fusion. Mean AOFAS score 

was 82.3 at final follow-up.

Conclusion: Minimally invasive surgery in Sanders type IV calcaneus fracture satisfactory clinical and radiologic results were obtained in 

most patients. It is considered to be method to reduce soft tissue related complications.

Acknowledgment: none.
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Introduction: In weight-bearing CT, anterior, middle and posterior side of ankle often showed different ankle osteoarthritis from each 

other. We hypothesized that weight-bearing ankle AP radiograph only imaged middle side of ankle osteoarthritis. For imaging anterior 

and posterior side of ankle osteoarthritis, we developed ankle anterior view and ankle posterior view. The X-ray beam was angled cranially 

10 degrees with postero-anterior projection for the ankle anterior view, and with antero-posterior projection for the ankle posterior view. 

The purposes of this study were to confirm that shape and degree of ankle osteoarthritis was different at the three sides of ankle, and to 

confirm that ankle anterior view and ankle posterior view can image the anterior and posterior side of ankle osteoarthritis.

Materials and Methods: We included patients with ankle arthritis who underwent ankle anterior view, weight-bearing ankle AP 

radiograph, ankle posterior view and weight-bearing CT from April, 2017 to December, 2017. In weight-bearing CT images, anterior, 

middle and posterior coronal images were determined. Degree of ankle arthritis, distal tibia plafond angle against ground (DTA), and talar 

tilt were measured. We investigated the portion of patients who showed more severe ankle osteoarthritis in ankle anterior view or ankle 

posterior view than weight-bearing ankle AP radiograph. Repeated-Measures ANOVA was used to confirm the difference of DTA and talar 

tilt among the three coronal CT images. Paired T-test was used to compare the DTA and the talar tilt between the three radiographs and 

the three coronal CT images. The intraclass coefficient (ICC) was used to investigate the reliability of the DTA and the talar tilt between the 

three radiographs and the three coronal CT images.

Results: Forty-seven ankles from 47 patients were included, and average age of patients was 60.3 years. Seventeen ankles (36%) showed 

severe ankle osteoarthritis in ankle anterior view or ankle posterior view than weight-bearing ankle AP radiograph. Among the three 

coronal images, Repeated-Measures ANOVA showed that the DTA (P=0.000) and the talar tilt (P=0.000) of the three coronal images were 

significantly different from each other. Paired T test showed that the DTA and the talar tilt of the three radiographs were not significantly 

different only from their corresponding coronal CT images. The ICCs indicated that DTA and talar tilt of the three radiographs had excellent 

reliability with those of their corresponding coronal CT images. 

Conclusion: Ankle osteoarthritis had different shape and degrees in anterior, middle and posterior side of the ankle. However, weight-

bearing ankle AP radiograph only showed middle side of the ankle osteoarthritis. Our novel radiographic view, ankle anterior view and 

ankle posterior view, are successfully imaged anterior and posterior side of the ankle osteoarthritis, and they showed more severe degree 

of ankle arthritis than weight-bearing ankle AP radiograph in 31% of ankle osteoarthritis.

Acknowledgment: none
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Introduction: It is a common belief that varus ankle arthritis is associated with cavovarus foot and valgus arthritis is associated with 

planovalgus. Thus correction of cavovarus deformity has been used for joint preservation of the varus ankle arthritis and correction of 

planovalgus deformity has been used for joint preservation of the valgus ankle arthritis.

We have experienced several different combination of the direction of the talar tilt in ankle arthritis and the shape of the longitudinal arch 

of the foot, which includes varus ankle arthritis associated with flatfoot deformity.

We hypothesized that varus ankle arthritis is often associated with flatfoot. The aim of this study was to investigate the relationship 

between the direction of the talar tilt and the shape of the longitudinal arch.

Materials and Methods: Ankle arthritis patients treated at our clinic in 2017 were included in this study. Total number of ankle arthritis 

patients were 313 and 220 ankles (184 patients) had asymmetric ankle arthritis with talar tilt. Weightbearing anteroposterior, lateral, 

hindfoot alignment view and whole limb radiograph including hindfoot were taken to assess the regional and whole limb alignment of the 

lower extremity. Various radiographic parameters, including lateral talo-1st metatarsal angle, hindfoot alignment angle, and mechanical 

axis deviation were assessed.

Statistical analysis was performed to assess the difference of regional and whole limb alignment between the ankles with varus ankle with 

flatfoot and varus ankle with cavus.

Results: The number of ankles with varus ankle arthritis was 177 ankles (149 patients) and 78 ankles (59 patients) had flatfoot determined 

by larger than five degrees of talo-1st metatarsal angle on weightbearing lateral radiograph. The number of ankles with valgus ankle 

arthritis was 43 ankles (35 patients) and 34 ankles (28 patients) showed larger than five degrees of talo-1st metatarsal angle on 

weightbearing lateral radiograph. Varus ankle arthritis associated with flatfoot was found in 44.0 percent of varus ankle arthritis. There 

was no significant differences in various radiographic parameters between the ankles with varus ankle with flatfoot and varus ankle with 

cavus.

Conclusion: Different combination of direction of talar tilt and shape of the longitudinal arch was found and varus ankle arthritis associated 

with flatfoot was common. However, the reason for development of varus ankle arthritis in flatfoot could not be elucidated in this study.

Acknowledgment: Thank you
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Introduction: We aimed to determine the change in hindfoot alignment after high (HTO) or low tibial osteotomy (LTO), which is commonly 

performed to prevent the progression of arthritis of the knee or ankle.

Materials and Methods: We retrospectively reviewed the radiographic findings of patients who underwent HTO or LTO for arthritis with 

varus deformity of the knee or ankle joint. The hindfoot alignment view angle (HAVA), hindfoot alignment ratio (HAR), and hindfoot 

moment arm (HMA) were measured using the hindfoot alignment radiographs. All radiographic parameters were measured at 3, 6, and 

12 months postoperatively to assess serial changes.

Results: In the HTO group, the HAVA and HMA were significantly increased at 12 months postoperatively compared to preoperatively 

(P=0.03 and 0.001, respectively). Similarly, the HAR increased from 0.23 preoperatively to 0.44 at 12 months postoperatively, which 

was a statistically significant change (P=0.001). In the LTO group, the 12-month postoperative HAVA, HAR, and HMA were significantly 

decreased (P=0.001 for each), which represented a hindfoot alignment change to the valgus position.

Conclusion: After HTO, preoperative hindfoot valgus deviation was significantly decreased at 12 months and approached normal values, 

while the preoperative mild hindfoot varus alignment was changed to valgus deviation after LTO.

Acknowledgment: N/A
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Introduction: There is limited information regarding the outcomes of surgical treatment for ankle instability with co-existing arthritic 

changes in the medial gutter. This study was performed to evaluate the intermediate-term clinical and radiological outcomes following 

modified Broström procedure and arthroscopic debridement in middle-aged patients with combined medial gutter osteoarthritis and 

chronic ankle instability.

Materials and Methods: Sixteen patients with medial gutter osteoarthritis related to chronic lateral ankle instability were followed for more 

than 3 years after surgical treatment. All patients showed medial joint space narrowing of Takakura stage II at the time of surgery. The 

clinical evaluation consisted of the American Orthopaedic Foot and Ankle Society (AOFAS) score, visual analogue scale (VAS) for medial 

ankle pain during walking, and Foot and Ankle Ability Measure (FAAM).

Results: Mean AOFAS and FAAM scores significantly improved from 50.8 and 45.1 points preoperatively to 82.1 and 79.4 points at final 

followup, respectively (P < .001). Although mean pain-VAS significantly improved from 6.1 points to 3.2 points (P < .001), 5 patients (31.3%) 

complained of gait discomfort with considerable pain ≥ 4 points. There was only 1 patient (6.3%) with recurrent ankle instability, while 4 

patients (25%) showed a progression in arthritis stage.

Conclusion: Modified Broström procedure combined with arthroscopic debridement appears to be an effective operative option for 

medial gutter osteoarthritis secondary to chronic ankle instability. Although a large percentage of patients were able to achieve significant 

improvement in reducing pain while eliminating instability, alternative treatment strategies for middle-aged cohort with arthritic changes 

are needed to improve the clinical outcomes and to prevent a progressive osteoarthritis.

Acknowledgment: No benefits in any form have been received or will be received from a commercial party related directly or indirectly to 

the subject of this article.
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Introduction: Several reports wrote that talar tilt did not improve in ankles with large talar tilt after distal tibial osteotomy. Thus large talar 

tilt has been considered as a contraindication for distal tibial osteotomy. We believe that varus ankle arthritis with large talar tilt is a three 

dimensional deformity including axial plane and sagittal plane deformity.

Transfer of tibialis posterior tendon has been used to cavovarus deformity in paralytic patient. We hypothesized the tibialis posterior tendon 

transfer would be effective in correcting the three deformity of the varus ankle arthritis with large talar tilt. The purpose of this study was 

to investigate the radiological and clinical results of tibialis posterior tendon transfer in varus ankle arthritis with large talar tilt.

Materials and Methods: This study includes 29 ankles with asymmetric varus ankle arthritis. The talar tilt was larger than 7.5º and mean 

talar tilt was 12.3º(range, 7.5 ~ 21.5º) . They were treated at our hospital from Feb. 2015 to May. 2017 and mean follow-up period was 1.6 

years(range, 1 ~ 2.2 years). Mean age was 56.1 years (range, 40 ~ 72 years), gender was male in 18 and female in 11 patients. There was 

no history of ankle fracture or paralysis in all ankles. Patients with flatfoot or hindfoot valgus was excluded.   

Tibialis posterior tendon transfer was transferred to the cuboid in all ankles and distal tibial osteotomy was performed when the tibial 

plafond was varus after tendon transfer intraoperatively. Distal tibial osteotomy included supramalleolar osteotomy of the tibia and fibula 

or distal tibial oblique osteotomy without fibular osteotomy. Preoperative and postoperative were assessed and compared radiologically 

and clinically.

Results: Distal tibial osteotomy was simultaneously performed in 19 of 29 patients. Radiological and clinical results improved in 26 

of 29 patients after surgery. Takakura stage 3b, in which the tibial plafond and the talar dome were in contact, was 25 of 29 ankles 

preoperatively and 4 of 29 ankles postoperatively. Talar tilt improved from mean 12.3º (range, 7.5 ~ 21.5º) to 4.9º (range, 0 ~ 12.5º). In 

patients who underwent distal tibial osteotomy, medial distal tibial angle was changed from 86.0º (range, 80.0 ~ 88.0º) at preoperative 

period to 90.5º (range, 87.0 ~ 93.0º) at postoperative period. Pain VAS score improved from 6.5(range, 4-10) to 3.5(range, 0-7) after 

surgery. Foot Function Index improved from 55.6(range, 36.0 ~ 83.0) to 28.9(range, 2.5 ~ 70.0) at postoperative period.

Conclusion: In conclusion, varus ankle arthritis with large talar tilt could be improved by correction of three dimensional distortion of the 

talus in the ankle mortise using tibialis posterior tendon transfer with or without distal tibial osteotomy.

Acknowledgment: no acknowledgement

Keywords: tibialis posterior, transfer, varus ankle arthritis
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Introduction: Supramalleolar osteotomy(SMO) has recently been accepted as the major surgical option for treating painful asymmetric 

ankle arthritis. This study aimed to evaluate the clinical and radiological outcomes of medial compartment ankle osteoarthritis after 

supramalleolar tibio-fibular osteotomy.

Materials and Methods: The study is based on 39 cases of medial compartment ankle arthritis with moderate to severe medial ankle pain 

for which supramalleolar tibio-fibular osteotomy (SMO) had been performed from August 2007 to April 2017 with at least 1 year followup. 

The mean age was 58.1 years, and gender proportion was 11 male and 28 female. As for the functional evaluation, visual analogue scale 

(VAS) pain scores, American Orthopaedic Foot and Ankle Society (AOFAS) ankle-hindfoot scores and patient satisfaction were evaluated. 

On radiographs, tibial anterior surface angles (TAS) and tibial lateral surface angles (TLS) were measured and the severity of ankle OA was 

classified by the Takakura stage.

Results: The oblique opening-wedge osteotomy was performed at an angle of 26.5° (0.6°~38.9°). And the mean open wedge angle 

was 13.8° (7°~20.7°) with average wedge height of 11.1mm. Fibular valgization osteotomy was performed concomitantly to increase 

the medial gutter space. Tricortical wedge allograft with autogenous cancellous bone graft from proximal tibia was most commonly 

used for the medial opening wedge (56%). The mean VAS pain score decreased from preoperative 6.5 to postoperative 1.3, and AOFAS 

score significantly improved from preoperative 60.8 to 89.3 at final followup. And mean TAS angle improved from preoperative 83.6° to 

postoperative 94.7° and TLS angle from 78.1° to 81.4°. 22 of 29 Takakura stage IIIa cases (76%) and 2 of 4 stage IIIb cases (50%) improved 

to stage II after SMO at final followup. Ninety-two percent of the patients were satisfied with surgery. There were 5 cases of delayed union 

but there was not any case that were converted to total ankle arthroplasty or ankle fusion

Conclusion: We have achieved favorable clinical and radiological outcomes after supramalleolar tibio-fibular osteotomy for the patients 

with painful medial compartment ankle osteoarthritis with high patient satisfaction (92%) as well as the improvement of Takakura stage. 

Therefore, we confirmed that SMO is a recommendable surgical option for certain medial compartment ankle OA.

Acknowledgment: SMO is a recommendable surgical option for certain medial compartment ankle OA.

Keywords: supra-malleolar tibia-fibular osteotomy, medial compartment ankle osteoarthritis
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Introduction: The treatment of ankle arthritis can be varied depending on patient's age, severity, symptom and desire. This study introduces 

nonoperative treatment for degenerative ankle arthritis.

Materials and Methods: From January 2014 to April 2018, total of 41(22 males, 19 females) degenerative ankle osteoarthritis patient 

visited our outpatient department. Average age was 59. We used Takakura classification for evaluate the severity, and measured tibiotalar 

angle, varus angle, and congruency. Regardless of the severity, nonoperative treatments, such as activity modification, hot pack, brace, 

medication, intraarticular injection were performed except who wanted to get surgery at first. Treatment outcomes were evaluated by the 

AOFAS score, VAS score, and clinical examination.

Results: In this study, 29 of 41 patients maintained their nonoperative treatment. 12 patients underwent surgery, such as arthrodesis or 

arthroplasty due to pain aggrevation or patient's desire.

In operative group, 9 patients who suffered long time before visit our outpatient department underwent surgery immediately (5 total 

ankle arthroplasty, 3 arthrodesis, 1 osteotome) , and the other maintained medication therapy first for 2months, 2months, and 36months.

In nonoperative group, Mean follow up period was 6.38 month (1month to 36month). Medication treatment was applied for every 

patients in this group. Then additional treatment, such as brace, stretching, intraarticular injection was applied depending on patients 

occupation, age, compliance, and so on. Treatment outcomes were evaluated by the AOFAS score, VAS score, and clinical examination. 

And last follow up Average AOFAS score was improved 71 to 84, compared with their first visit to outpatient. Average VAS score was 

improved 6.4 to 3.2. Especially, brace treatment group showed highly improved score.

Conclusion: Regardless of the severity, nonoperative treatment can be a first choice for degenerative ankle arthritis patient. Especially, 

brace treatment is very effective for degenerative ankle arthritis whatever the severity is.

Acknowledgment: Thanks for giving me opprtunity to introduce nonoperative treatment for ankle osteoarthritis.

hope i have a presentation

Keywords: Degenerative ankle osteoarthritis, Nonoperative treatment 
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Introduction: Total ankle arthroplasty has become an increasingly effective treatment for patients with ankle osteoarthritis in recent years. 

The purpose of this study was to determine the clinical, radiographic outcomes treated with a mobile-bearing HINTEGRA prosthesis 

performed by a single surgeon at a single center.

Materials and Methods: We enrolled 205 consecutive patients (210 osteoarthritic ankles) who underwent total ankle arthroplasty using 

a mobile-bearing HINTEGRA prosthesis with a minimum follow-up of 2 years; the mean overall follow-up period was 5.6 years (range, 

24-151 months). Ankle Osteoarthritis Scale (AOS), American Orthopaedic Foot and Ankle Society (AOFAS) ankle-hindfoot score, Short 

Form (SF)-36 including physical component summary (PCS) and mental component summary (MCS)，and Visual Analogue Scale (VAS) 

assessment of pain were used for measurement of clinical outcomes. In addition, each patients underwent serial range-of-motion 

examination and radiographic implant evaluation at each follow-up and Kaplan-Meir analysis was created for implant survivorship with 

failure of the prothesis as an endpoint.

Results: The post-operative AOS, AOFAS, SF-36 PCS, VAS scores, range of motion showed significant improvements (p<0.001). Fourty-

three patients underwent concomitant procedures at the time of the index surgery, with the most common being medial deltoid release. 

Eighteen patients underwent subsuequent procedures following the index surgery, with the most common being curettage of cyst and 

bone graft. The overall probability of implant survivorship was 91.6% at five-years and 84% at expected ten-years in a cohort of 210 TAAs 

at a mean follow-up of 5.6 years.

Conclusion: This is one of the first articles to report clinical and radiographic data for the mobile-bearing version of this prothesis. 

HINTEGRA TAA showed significant improvements in clinical and radiographic outcomes with a excellent implant survivorship at a mean 

follow-up of 5.6 years.

Acknowledgment: The authors have nothing to disclose.
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Introduction: Ankle ligamentous injury are common, ligamentous posttraumatic ankle osteoarthritis has steadily increase. Unlike primary 

ankle osteoarthritis, persistent instability may be encountered at the time of end-stage ligamentous posttraumatic ankle osteoarthritis, 

so-called instability osteoarthritis. The purpose of this study was to compare mid-term clinical and radiographic outcomes of total ankle 

arthroplasty in patients with primary and instability osteoarthritis.

Materials and Methods: We enrolled 121 consecutive primary total ankle arthroplasty (116 patients) using a mobile-bearing HINTEGRA 

prosthesis with a minimum follow-up of 3 years; the mean follow-up duration was 6.0 years after total ankle arthroplasty. We divided all 

patients into two groups according to the etiology of osteoarthritis; (1) primary group (69 ankles, 66 patients) and (2) instability group (52 

ankles, 50 patients). Patients in each group showed similar characteristics in mean age, sex, preoperative alignment, body mass index, and 

follow-up period.

Results: Mean Ankle Osteoarthritis Scale pain and disability score, American Orthopaedic Foot and Ankle Society (AOFAS) ankle-hindfoot 

score, Short Form-36 Physical Component Summary score, Visual Analogue Scale pain score and ankle ROM did not differ meaningfully 

between the two groups at the final follow-up. However, the final tibiotalar angle was significantly less corrected to 4.1° in the instability 

group compared with 2.7° in the primary group (p = 0.008). There was no significant intergroup difference in prevalence of postoperative 

complications between two groups, however, more concomitant procedures were required at the index surgery in instability group (p = 

0.001).

Conclusion: Clinical and radiographic outcomes of mobile-bearing total ankle arthroplasty in ankles with primary and instability 

osteoarthritis were comparable at mid-term follow-up. More concomitant procedures were required at the time of arthroplasty in 

instability group.

Acknowledgment: The authors have nothing to disclose.
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Introduction: Recombinant human bone morphogenetic protein-2 (rhBMP-2) requires an appropriate carrier to optimize new bone 
formation. Hyaluronic acid (HA) is a high molecular weight polymer that is injectable and viscoelastic and has been used as a carrier for 
rhBMP-2. But it was not ideal because of its diffusion properties. Therefore, we crosslinked butanediol diglycidyl ether (BDDE) with HA/β
-TCP microsphere in different levels to control its release speed of rhBMP-2 and investigated the osteoinductivity of the compositions.
Materials and Methods: The HA was crosslinked with BDDE with different proportion of BDDE (hydrogel A: 1 mol %, hydrogel B: 10 mol 
%), the β-TCP was fabricated as spherical particles by spray-dry method. A 40% powder-gel to 60% β-TCP beads proportion was evenly 
mixed and filled into one syringe and mixed with 400 μg rhBMP-2. Twenty-three 12 weeks old New Zealand white male rabbits (2.8 - 3.3 
kg) were used in this animal experiment. After general anesthesia, two 3.8 mm diameter holes were made in mid shaft of each tibia and 
the compounds and implants from each group were inserted in the defects. The four test groups were the saline irrigation group, the β
-TCP-hydrogel B group, the rhBMP-2 (5 μg) loaded β-TCP-hydrogel A group, and the rhBMP-2 (5 μg) loaded β-TCP microsphere-hydrogel 
B group. The animals were sacrificed 4 weeks after the experiment, and the new bone formation was evaluated with plain radiographs, 
micro-CT, and undecalcified histology sections.
Results: Hydrogel A had a slower release of rhBMP-2 than hydrogel B. The bone to implant contact ratio in the intramedullary canal 
of saline group and β-TCP-hydrogel B group were 6.93% and 5.3%, respectively. Compared with them, the ratio in rhBMP-2 + β-TCP-
hydrogel A was 18.5%, and it was significantly higher than the ratio in β-TCP-hydrogel B group (p = 0.0018), and the groups without 
rhBMP-2 (p < 0.0001, both). Group 4 had the highest percent bone volume, without statistical significance compred with Group 2 or 3.
In undecalcified histology sections, the bone formation in rhBMP-2 loaded groups was evident. Between the groups with rhBMP-2, 
rhBMP-2 + β-TCP-hydrogel B showed more new bone formation and higher bone-implant contact ratio than rhBMP-2 + β-TCP-hydrogel A
Conclusion: The newly developed β-TCP/hydrogel composites can be used as rhBMP-2 carriers and are expected to increase significantly 
more new bone formation in poor bone stock or bone defect areas.
Acknowledgment: The work (2016R1A2B3015048) was supported by Mid-career Researcher Program through NRF grant funded by the 
Korea government (MSIP).
Keywords: Bone morphogenetic protein 2, dental implant, hyaluronic acid, osseointegration, osteogenesis
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Introduction:  The application of autografts and allografts are restricted clinically because of their limited supply, complications at the 
donor site, and risk of disease transmission. Thus, 3D printable bone substitutes with improved bone biocompatibility that incorporate cells 
or growth factors was critical for bone regeneration. In this study, a dual-function drug-laden cage scaffold, which served as a targeted 
drug delivery system and an implant platform for bone tissue regeneration, was developed by using a simple 3D printing technique.
Materials and Methods: The PLA cages with rectangular holes were fabricated with an FDM 3D printer. An alginate/gelatin based Biogel 
was mixed with BMP-2 and injected into the cages. In vitro release of BMP-2 from the cages and cell viability were investigated. Alkaline 
phosphate assay and staining and real-time PCR were performed to evaluate the ALP activity and expression levels of bone formation 
related genes. The effect of 3D-printed PLA/Biogel cage was also evaluated in rat calvaria defect model and rat back muscle ectopic 
ossification model. Four groups were compared, cage group, cage + gel group, cage + BMP-2 group, and cage + gel + BMP-2 group. The 
cages were implanted in 8-mm calvaria defect and new bone formation was analyzed after 8 weeks. In the ectopic ossification model, the 
implants were implanted in the back muscle of rats, and newly formed bone was analyzed after 6 weeks.
The bone formation was analyzed with micro-CT and evaluated with undecalcified histology sections.
Results: The printed scaffold has a hollow disc structure (8 mm × 2 mm; diameter × height) with 12 rectangular holes (1 mm × 1 mm). The 
release of rhBMP-2 was significantly slower in Biogel loaded cages than the unloaded ones. The result of cell viability assay indicated cage 
and Biogel did not induce cytotoxic effects in mMSCs. The result of ALP activity assay and real-time PCR consistently indicated the BMP-2 
released from the cage system containing Biogel was bioactive for at least 2 weeks. In rat calvaria defect model, the BMP-2-loaded groups 
(Cage+BMP-2; Cage+Biogel+BMP-2) showed approximately 8-fold higher percentage bone volume (BV/TV), higher Tb.N and Tb.Th, and 
lower Tb.Sp, than the other two groups. In ectopic ossification model, the volume of new bone in the Cage+Biogel+BMP-2 group was 
significantly higher, by approximately 2.2-fold, than that of the Cage+BMP-2 group, with far more regulated form. Histologic results were 
consistent with micro-CT results.
Conclusion: The 3D printable PLA cage/Biogel/BMP-2 scaffold possesses a good biocompatibility osteoinductivity both in vitro and in vivo. 
Also it presented great potential for clinic owing to its simple fabricating technique and superior BMP-2 retention capacity.
Acknowledgment:  This work was supported by Mid-career Researcher Program through NRF grant (2016R1A2B3015048) funded by 
Korea government (MSIP).
Keywords: 3D scaffold, 3D printing, Biogel, Critical bone defect, Controlled release, BMP-2
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Introduction: Recombinant human parathyroid hormone (rhPTH) is a biologic agent that has been shown to improve tissue healing 

through a proposed chondrogenic pathway. But, systemic injection of PTH would be stressful to patients, an effective schedule for optimal 

PTH administration needs to be considered. We hypothesized that 1) the administration of PTH would have a positive effect on healing of 

the tendon - bone, and that mechanical strength, and 2) both systemic injection and local administration of PTH using absorbable scaffold 

during surgical procedure would have a comparable effect on healing of the tendon and bone.

Materials and Methods: Bilateral supraspinatus tendon repairs were performed in 30 rats that were allocated into 3 groups (n=10 each) 

(group 1, supraspinatus repair only; group 2, supraspinatus repair with PTH systemic injection; group 3, supraspinatus repair with PTH local 

administration via an absorbable scaffold). Biomechanical and histological analyses were performed to evaluate the quality of tendon-to-

bone healing at 8 weeks following rotator cuff repair. The standard MTS assay was performed to evaluate cell proliferation and metabolic 

activity on the absorbable scaffold. Additionally, an ELISA was performed to confirm the capacity of the sustained release of PTH 

containing absorbable scaffold.,

Results: Biomechanically, the group 2 and 3 exhibited a significantly heightened ultimate failure load than group 1. Histologically, the group 

2, 3 exhibited a significantly heightened modified total Bonar score. In addition, the tendon-to-bone interface for group 2, 3 demonstrated 

better collagen orientation, continuity, and organization. The cell proliferation rate of the absorbable scaffold was found to be compared 

to the control group, which confirmed that the absorbable sheet had no cytotoxicity and enhanced cell proliferation. Additionally, the level 

of PTH was found to increase with time on the absorbable scaffold. In blood sample, osteolcalcin and P1NP serum level are comparable in 

both local and systemic administration groups.

Conclusion: We found improved biomechanical and histologic outcomes for PTH administration in rat rotator cuff model. And there is no 

differences of systemic injection and local administration using absorbable scaffold, at 8 weeks following rotator cuff repair in a rat model.

Acknowledgment: We thank Jee Hye Park and Hoon Min Kim for support with data collection, recruitment, and statistical analyses.
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Introduction: Syndesmosis injuries account for approximately 20% of the ankle fractures that require surgery. Although multiple surgical 

options are available, all of them are based on metal screws. Several serious complications in applying metal screws are screw loosening 

or breakage. To prevent this complication, we applied a simulation method using a finite element (FE) model instead of conducting a 

conventional cadaveric study. 

Materials and Methods: We devised an optimized surgical plan that could not only facilitate stable fixation, but also prevent screw 

breakage. For this purpose, we created a 3D FE model of an ankle joint and conducted an FE analysis focusing on the tibiofibular 

syndesmosis in terms of the level, material, and diameter of the syndesmotic screw and the number of penetrated cortical bones. The 

magnitude and direction of the force applied to the tibia in the midstance state were considered for simulating the model.

Results: The maximum von-Mises stress and the syndesmosis widening were analyzed in terms of different biomechanical parameters. 

We identified the characteristics of the biomechanically most stable syndesmotic screw and its fixation point on the basis of the two 

parameters. The level of the syndesmotic screw was found to be the most influential factor for stabilizing the syndesmosis. The stability 

increases with the increase in the level. 

Conclusion: We recommend fixing stainless steel screws with a diameter of 3.5 mm by penetrating four cortical bones.

Acknowledgment:  This work was supported by the National Research Foundation of Korea(NRF) grant funded by the Korea 

government(MSIT) (No. 2018R1D1A1B07047666)
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Introduction: By providing accurate information to patients, they can understand the medical services and give opportunities to actively 
participate in treatment. However, as elderly patients are increasing in recent years, the understanding of explain of the medical staffs is 
becoming less understood, and the necessity of repeated education is increasing more and more. In orthopedic department, there are 
need additional bracing or orthosis after surgery for effective healing, however wearing orthosis takes a great deal of effort and patience 
for the medical staff to explain and understand the patients and their caregivers. The QR (Quick Response) code is a matrix of two-
dimensional bar codes that represent information in a black and white plaid pattern. Recently, the number of scanner applications capable 
of recognizing QR codes in smartphones has increased, and it is easier to obtain desired information by simply recognizing QR codes with a 
smart phone rather than searching information through a URL in a web browser.
The purpose of this study was to evaluate the usefulness of QR codes that used explain proper method of applying orthosis after 
orthopaedic surgery. 
Materials and Methods: In order to evaluate the satisfaction of explain and training of apply orthosis after orthopaedic surgery, we used 
questionnaire. The questionnaire was administered to the patients who needed to wear orthosis. The period was from April 1, 2017 to 
April 30, October 1 to October 31, and oral training on conventional orthosis was conducted in April and videos with orthosis on QR code 
in October. We distributed the QR code containing the data and conducted the education. The QR code was distributed in the form of a 
business card size print and sticker, and the sticker was attached to the orthosis.
Results: A total of 60 patients (QR code group:30) participated in the questionnaire. The mean age was 57.5 years (range: 10 to 90 years). 
Shoulder abductor orthosis occupied 40%, followed by TLSO 29%, hip abductor orthosis, 21%, corset brace 10%. The training time were 
performed at least two-thirds in both groups at the time of wearing an orthosis. The number of training time in three times was 11% in 
the oral training group and 29% in the QR code-applied group. After applying the QR code, the number of retraining cases increased from 
57% to 97%. The mean scores of the four items that measured the comprehension increased from 7.05 to 9.07, and the satisfaction level 
rose from 6.9 to 9.4 and the performance increased from 7.3 to 9.6.
Conclusion: QR code is a very useful method for explain of application of orthosis after orthopaedic surgery, especially repeated explain in 
elderly patients. Furthermore, it is expected applying many medical fields through our study.
Acknowledgment: Specially thanks to SY Kim.
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Introduction: Accuracy and precision are key factors in a successful surgery. To improve surgical accuracy and precision, many techniques 
and technologies have been applied in the medical field. Robotic engineering and surgical navigation systems are the representative 
example. These technologies are commonly used to assist surgeons by improving their eyes, hands, and intuition. Surgery is becoming 
more convenient, and many technologies are applied in the medical field. However, complex and expensive systems are needed in 
operation rooms. The robotic systems require large spaces and many engineers to maintain the system. Surgical navigation systems require 
position-tracking equipment to find surgical tools in the operation room. Because these position-tracking systems use magnetic fields or 
infrared, there are always magnetic compatibility and line-of-sight problems, which make surgeons uncomfortable. Recently, 3D-printing 
technology has been rapidly developed and broadly used in the medical field. With the development of 3D-printing technology, surgical 
instruments can be made to be suitable for a given patient’s surgery. This is called a patient-specific instrument (PSI). PSI can be made 
for various purposes, including surgical tools, rulers, implants, and guides. The purpose of PSI is the same as that of robotic systems and 
surgical navigation: to improve surgical accuracy and precision. However, PSI has a powerful advantage, as it does not need large and 
complex equipment in the operation room. In this study, we present three possible PSI surgical procedures and their results.
Materials and Methods: We applied the PSI to three possible applications.
1. Design a PSI for an accurate cutting guide; bone tumor resection
   We tried clinical trials with a PSI to guide the bone tumor resection. A patient is selected who has a bone tumor on the proximal posterial tibia.

2. Design a PSI for an advanced ruler; open-wedge high tibial osteotomy
Patients who underwent HTO using the PSI (20 patients) and a method based on PACS images (20 patients) from 2012 to 2016 were  
compared. After obtaining the correction angle, in the PSI method, the wedge-shaped PSI was designed.

3. Design a PSI for a convenient implant; pelvic fracture reduction
    We applied the PSI to two cases of complex pelvic fractures.
Results: 
The PSI increase surgical accuracy and decrease surgical time as well as radiation exposure in all the cases.
Conclusion: We presented three possible PSI surgical procedures. As an accurate surgical guide tool, we applied PSI to bone tumor 
resection surgery. As an advanced ruler, we applied PSI to open-wedge high tibial osteotomy. As a convenient implant, we applied PSI 
to pelvic fracture surgery. To confirm the feasibility of PSI, we performed phantom and porcine experiments, as well as clinical trials. The 
results show that PSI is a powerful tool that can alternative to surgical navigation.
Acknowledgment: None
Keywords: PSI, Patient-Specific Instrument, 3D Printer, Surgical Instrument, Surgical Navigation



Oral Presentations

120

The 62nd Annual Congress of the  Korean Orthopaedic Association 2018

 Presentation No. 209  

Title: Systemic effect of intraperitoneal administration of taurourso-deoxycholic acid (TUDCA) in an animal osteoporosis model
Authors: TAE KEUN AHN1 , DONG WON KIM1 , GYU CHOL JANG1 , DONG EUN SHIN1

Presenter: TAE KEUN AHN Corresponding Author: TAE KEUN AHN Field: Basic Researches
Affiliation:  1. BUNGDANG CHA MEDICAL CENTER { Orthopaedic } 

Introduction: Because of rapid economic growth and development of medical technology, osteoporosis is increasing as life expectancy 
increases. A variety of drugs have been developed and commercialized for the treatment of osteoporosis, but there are limitations and 
undesirable effects associated with current pharmacological treatments. New alternatives with safety and reasonable pricing are highly 
desirable for the prevention and treatment of osteoporosis. We have considered tauroursodeoxycholic acid (TUDCA) which is a complex of 
amino acid (Taurine) and bile acid (Ursodeoxycholic acid) as an alternative to current osteoporosis treatment. 
Materials and Methods: 
1. In vitro experiment

Osteoblasts and osteoclasts were isolated from rat calvaria and mouse femur, respectively. To investigate TUDCA effect on 
differentiation of osteoblasts and osteoclasts, osteoblasts and osteoclasts were cultured in the medium with or without TUDCA (100 
nM, 1 uM) supplementation.
For the evaluation of osteoblasts, histologic staining, cell cycle analysis and real time-PCR were performed. For the evaluation of 
osteoclasts, real time-PCR were performed to measure gene expression of RANK and MMP-9.

2. In vivo experiment
ight-week-old C57BL/6 mice (n=21, Orient Bio Inc., Seongnam, Korea) were obtained and used for the experiment. After two weeks of 
adaptation, ten-week-old mice (n=21) were assigned into three groups as follows :
(i) control group without any operation or drug administration (n=7).
(ii) Ovariectomy(OVX) group without TUDCA administration.
(iii) Ovariectomy(OVX) group with TUDCA administration. After finishing the TUDCA injection for 4 weeks, using micro CT, bone 
mineral density (BMD, g/cm3), percent bone volume (BV/TV, %), trabecular number (Tb.N, mm-1), trabecular thickness (Tb.Th, mm) and 
trabecular separation (Tb.Sp, mm) and SMI (Structural Modular Index) were analyzed.

Serum
Procollagen type I propeptides (PINP) and type I collagen crosslinked C-telopeptides (CTX) levels in the serum were also analyzed. Bone 
specimen were stained and evaluated with hematoxylin and eosin (H&E) stain and Masson’s trichrome stain
Results: In the in vitro experiment, TUDCA treatment promoted calcification and mineralization of osteoblasts and an increase in 
osteoblast survival and proliferation, as confirmed by real-time PCR analysis, histologic staining, and cell cycle analysis. In addition, in the 
in vivo experiment, systemic peritoneal administration of TUDCA to ovariectomized mice significantly increased the percent bone volume, 
bone mineral density, and mice distal femur trabeculae when compared to ovariectomized mice without TUDCA treatment.
Conclusion: The present study demonstrates that the small molecule TUDCA can enhance survival and proliferation of osteoblasts in vitro 
and promote new bone formation in an osteoporosis animal model.
Acknowledgment: These results indicate that TUDCA should be considered as a potential alternative treatment for osteoporosis.
Keywords: Taurin, Ursodeoxycholic acid (UDCA), Tauroursodeoxycholic acid (TUDCA), osteoporosis
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Introduction: Bioceramics have been widely used as the most promising scaffold materials for bone regeneration. Biphasic calcium 
phosphate (BCP) ceramics, the mixtures of hydroxyapatite and beta-tricalcium phosphate, have been extensively studied in research areas 
of bone regeneration because they have excellent osteoconductivity, bioactivity, biocompatibility, and biodegradability.
Materials and Methods: We fabricated BCP nanoparticles-immobilized on the surface of 3D printed polycaprolactone (PCL) (BCP-IM-
PCL) scaffolds. we studied in vitro osteogenesis and in vivo bone formation effects of BCP-IM-PCL scaffolds by investigating osteogenic 
markers, related genes, and bone tissue regeneration in animal models, and we further compared to those of unmodified PCL or BCP-
mixed PCL composite scaffolds.
Results: In vitro and in vivo studies showed that BCP-IM-PCL significantly enhanced osteogenic markers (i.e., ALP activity, calcium 
deposition, and the expression of osteocalcin and osteopontin) and markedly increased new bone formation and mineralized bone tissues 
in tibial defect area, compared to unmodified PCL and BCP-mixed PCL scaffolds.
Conclusion: This study demonstrated that BCP-IM-PCL scaffolds are promising templates for bone tissue regeneration.
Acknowledgment: None.
Keywords: biphasic calcium phosphate, nanoparticle, 3D print, polycaprolactone 
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Introduction: Biodegradable metals, magnesium (Mg) has been used in orthopedic field, but the main disadvantage of Mg is a high 

corrosion rate with consistent hydrogen gas formation on contact with fluids. These gas can induce complications such as superficial skin 

necrosis, bone cyst and delay of bone healing. Bone Morphogenetic Proteins(BMP)-2 is osteoinductive protein. The purpose of this study is 

to evaluate the effect of rhBMP-2/HA on bioabsorbable Mg cannulated screw for avoiding hydrogen gas formation around screw.

Materials and Methods: Thirty male New Zealand white rabbits (age, 2months; body weight, 1.8-2 kg) were used in this study. All animals 

were underwent Mg cannulate screw implanted in both distal femora and divided into three groups: Group control (n =10, Mg screw with 

no treatment), group HA (n =10, Mg screw with HA), group BMP-2/HA (n =10, Mg screw with a composite BMP-2/HA). Five rabbits from 

each group were killed at 8 weeks for Micro-Computed Tomography (μCT) and histological assessment, left five rabbits from each group 

were assessed with X-ray radiographs at 1,2,4,8,12 weeks and sacrificed at 12 weeks for μCT and histological assessment.

Results: Gas shadow around screw is slightly smaller in group BMP-2/HA than group HA and control at 8weeks. Especially, BMP-2/HA 

group shows bony replacement by newly formed bone around the screw at 12 weeks. Micro-CT analysis demonstrated a significantly 

higher new bone formation around screws in the BMP-2/HA group compared to HA and control group (p< 0.001 and p< 0.01, 

respectively). BMP-2/HA group showed higher osteointegration between screw and host femur than HA and control group at 12 weeks.

Conclusion: This study indicate that the combination of BMP-2 and magnesium screw enhanced new bone formation and then replace the 

gas void around screw. Therefore, it has the potential to decrease the complication of hydrogen gas around screws.

Acknowledgment: This study was supported by a grant of the CNUH-BRI (Biomedical Research Institute of Chonbuk National University 

Hospital, CNUH-BRI-2012-02-005)
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Introduction: The prevalence of sarcopenia, an independent risk factor for fragility fractures, is very high in geriatric patients with hip 

fractures; therefore, we aimed to compare patients with hip fractures to the general population using different dual energy X-ray 

absorptiometry (DXA) devices – General Electric (GE) Lunar and Hologic.

Materials and Methods: We retrospectively reviewed data of patients diagnosed with fragility hip fractures. At our institute, 252 patients 

with hip fractures were measured with the GE Lunar DXA. The control group included 252 matched individuals from a general population 

dataset whose data were measured with the Hologic DXA; controls were selected using nearest-neighbor propensity score matching. 

Measurements included relative appendicular lean mass (ALM), which is the combination of arm and leg lean body mass divided by height 

squared, and bone mineral density T-score. The Pearson chi-squared test or Fisher’s exact test for categorical variables and the Student’

s t-test for continuous variables were used. Participant medical conditions and history were also identified and compared between the 

groups.

Results: We retrospectively reviewed data of patients diagnosed with fragility hip fractures. At our institute, 252 patients with hip fractures 

were measured with the GE Lunar DXA. The control group included 252 matched individuals from a general population dataset whose 

data were measured with the Hologic DXA; controls were selected using nearest-neighbor propensity score matching. Measurements 

included relative appendicular lean mass (ALM), which is the combination of arm and leg lean body mass divided by height squared, 

and bone mineral density T-score. The Pearson chi-squared test or Fisher’s exact test for categorical variables and the Student’s t-test for 

continuous variables were used. Participant medical conditions and history were also identified and compared between the groups.

Conclusion: Despite experiencing hip fracture, muscle mass measurements and sarcopenia prevalence were similar between groups. 

Muscle mass measurements for evaluating sarcopenia present significant discrepancies according to the DXA used.

Acknowledgment: none
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Introduction: This study is the first study in an Asian population to test the accuracy of the Synovasure®, α-defensin lateral flow test kit, in 

diagnosing periprosthetic joint infections (PJI) and evaluate if other patient or disease factors may affect its results.

Materials and Methods: 61 patients comprising 70 revision total hip and total knee arthroplasty procedures, performed between 

November 2015 and November 2018, were retrospectively evaluated. Cases were categorized as infected or not infected using 

Musculoskeletal Infection Society (MSIS) Criteria. Synovial fluid was tested for α-defensin using a commercially available kit.

Results: The Synovasure test had a sensitivity of 73.7% (95% Confidence Interval [CI], 48.8%-90.9%) and specificity of 92.2% (95% CI, 

81.1%-97.8%) in an Asian population, which was equivalent to previously reported studies in a more Caucasian population. The positive 

predictive value was 77.8% (95% CI, 56.8%-90.3%) and the negative predictive value was 90.4% (95% CI, 81.5%-95.2%). The test had 

an area under curve (AUC) of the receiver operating characteristic (ROC) graph of 0.938, which represents an accuracy that is similar to 

Synovial WBCs and almost equivalent to that of Synovial PMNs. Presence of diabetes (p=0.26), systemic inflammatory joint disease (p=0.33), 

other metallic implants (p=0.53), immunosuppression (p=0.13), prior antibiotic usage (p=0.99) and chronicity of symptoms (p=0.34) were 

not significantly associated with a positive test in patients with PJI.

Conclusion: The α-defensin lateral flow test kit is highly accurate in the diagnosis of PJI. It should be used in conjunction with other MSIS 

criteria and may be a surrogate marker for synovial polymorphoneutrophils (PMNs).

Acknowledgment: Department of Orthopaedic Surgery, Tan Tock Seng Hospital
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Introduction: The Gait Deviation Index (GDI) has been proposed as a single score that summarizes the overall ‘quality’ of the patient’s 

kinematics during gait. About GDI, limited knowledge exists regarding the objective index reflecting the degree of knee osteoarthritis on 

change of the patients’ gait pattern. So, in this paper, we have investigated the relationship between the degree of knee osteoarthritis and 

the GDI.

Materials and Methods: 50 patients, who received Total Knee Arthroplasty (TKA) or High Tibial Osteotomy (HTO) in Seoul National 

University Hospital, were selected as an experimental group. As a control group, we used the GDI of 50 normal females, who performed 

gait analysis at our gait lab. Radiologic features on plain radiographs and clinical scores were obtained as parameters of diagnosis of 

knee osteoarthritis. We compared the GDI, radiologic features and clinical scores of the experimental and the control group. In addition, 

we divided the entire group based on the Kellgren-Lawrence grade (K-L grade), and compared the parameters of each group. Lastly, 

correlation test and regression test were performed to confirm the predictive value between the GDI and the radiologic features, the 

clinical scores.

Results: There were significant differences between asymptomatic patients with experimental group and control group in radiologic 

measurements and GDI. When all the participants were divided into four groups based on K-L grade, no statistically significant differences 

in GDI and radiologic angle measurements were observed between grade 1 and 2 groups, and between grade 3 and 4 groups. The HSS 

and KSS were significantly lower in the K-L grade 4 group compared with the K-L grade 3 group. However, in the regression analysis, there 

wasno statistically significant predictive value for GDI in terms of clinical scores, and radiological features.

Conclusion: GDI can be a useful method to reflect the degree of knee arthritic change. However, if the GDI calculation method becomes 

more customized for knee OA, and other factors of gait are well controlled, the GDI could reflect the degree of knee OA more accurately.

Acknowledgment: This study was supported by a grant of the Korea Human Technology Research Foundation, Republic of Korea 

(KOHTERF-2016-02).
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Introduction: Stair ascent is more demanding biomechanical task compared to ground walking or stair descent. The purpose of this study 

was to analyze the kinematics of the lower limb during stair climbing.

Materials and Methods: Ten young individuals volunteered for the study. All of them had no deformities of lower extremities and no past 

medical history of diseases or trauma. Mean age was 27.6 years (range, 25-30). They were evaluated with routine physical examination 

including joint range of motion, muscle strength and rotational profile.

For gait analysis, the study group were let walk on the walkway and ascend the 3-step stair with comfortable speed with attached Helen-

Hayes marker set and additional two more markers at the knee. The staircase consisted of three steps (rise height 18 cm, tread depth 

26 cm). For 3-dimensional gait analysis, Eagle camera system (MotionaAnalysis, CA,USA) and AMTI force plate (Advanced mechanical 

technology inc. force plate, Watertorn, MA, USA) were used. For virtual marker generation, Skeletal builder program were used, and 

relative rotational movement of tibial coronal plane on the femoral plane was measured during stair ascent. Translational movement of 

two virtual markers, one on the femoral condyle(α) and the other on the tibial spine(β), was measured during stair ascent. Results of left 

limb were used for analysis.

Results: The ankle joint showed three ankle rockers during stair ascent similar to the ground walking. Ankle joint, however, was less 

dorsiflexed (6.5 degree) in stance phase, and more dorsiflexed(11.4 degree) in swing phase. In the knee joint was not fully extended at the 

initial contact, and rather flexed almost 27 degree. Knee flexion at the early swing phase was 83 degree which corresponded to peak knee 

flexion during ground walking. For stair walking, almost 90 degrees of knee flexion is needed according to the rise height. Further flexion 

of hip joint was needed for stair ascent like knee joint, which was maximum at the early swing phase.

Screw-home movement of the knee is the external rotation of tibia at the terminal knee extension and results in tightening of both cruciate 

ligaments and provides maximal stability of joint. During the stance phase of stair ascent, tibia was kept in the position of 10 degrees 

of external rotation during the whole stance phase. At the early swing phase, tibia was rapidly rotated internally almost 30 degrees in 

association with peak knee flexion. As approaching terminal swing, tibia started to rotated externally and almost 10 degrees of external 

rotation at the end of swing phase which provides stability of the knee joint during the stance phase. 

Conclusion: This study for normal kinematics of stair ascent could provide baseline measures for pathological knees.

Acknowledgment: All authors declare that they have no conflict interest.
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Introduction: We performed this study to investigate the effect of metallic tools on the scattered radiation dose delivered to surgeons’ 

radiosensitive organs while simulating hip surgery using C-arm fluoroscopy

Materials and Methods: Two phantoms, a pelvis and a Rando phantom, were used to simulate a patient and a surgeon in this study. 

Photoluminescence dosimeters were inserted in the Rando phantom at the positions of the eye, thyroid, and gonad so that the radiation 

exposure could be measured at the most critical regions of the surgeon’s body. A drill was positioned above the hip of the pelvis phantom 

or beside the pelvis phantom of the same height to simulate an orthopedic surgery. For each drill location, the scattered radiation dose 

was measured while the angle to the operator phantom was 45° and 90°

Results: The scattered radiation doses to the eye, thyroid, and gonad when the drill was placed beside the pelvis phantom with 90° 

angulation to the operator phantom were significantly lower than the reference values and those when the drill was placed beside the 

pelvis phantom at a 45° angulation to the operator phantom. The scattered radiation doses to the eye and thyroid when the drill was 

placed above the hip with 90° or 45° angulation to the operator phantom were significantly lower than the references values. However, 

the scattered radiation dose to the gonad when the drill was positioned above the hip with 90° or 45° angulation to the operator phantom 

was significantly higher than the references values (all p<0.001). Among the 4 different scenarios, the scattered radiation doses to the eye, 

thyroid, and gonad were lowest when the drill was placed beside the pelvis phantom with 90° angulation.

Conclusion: This study showed that the scattered radiation doses to radiosensitive organs were affected by the location and direction 

of metallic tools. Therefore, orthopedic surgeons should consider the effect of metallic tools on the scattered radiation dose during 

intraoperative use of C-arm fluoroscopy.

Acknowledgment: None
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Introduction: Computed tomography(CT) imaging is often required for accurate diagnosis and treatment because of the complicated 

joint structure when trauma or disease occurs. There is a risk of exposing the main organs(brain, eye, thyroid, thymus, testis or ovary) to 

radiation exposure at the time of shooting. In the extremities, the use of recently developed mobile CBCT(volumetric cone-beam CT) may 

reduce the risk of radiation exposure. The purpose of this study was to compare the radiation dose of major organs between mobile CBCT 

and MDCT(conventional fan-beam multi-detector CT) and to evaluate the safety and usefulness of CBCT.

Materials and Methods: This is a prospective voluntary randomized study. This study was designed for adults who require CT scans for 

hand and foot disease or trauma from August 2017 to March 2018. The patients were divided into two groups of 20 patients each. Mobile 

CBCT was performed in group A and MDCT was performed in group B. Reference point corresponding to the major organs(brain, eye, 

thyroid, thymus, or testis or ovary) was set and attached a thermoluminescent dosimeter chip(TLD chip). After CT scan, the radiation dose 

irradiated on the TLD chip was measured.

Results: The surface dose at the center was not significantly different between group A and B. In hand CT scan, the surface dose of brain, 

eye, thyroid, and thymus was found to be 2.2mGy, 2.5mGy, 3.8mGy, and 4.9mGy, respectively, in group A, while average dose of 504.7mGy, 

525.5mGy, 148.3mGy and 90.9mGy. And there was a statistically significant difference between the two groups. In foot CT scan, Surface 

dose in gonads was 3.3 mGy in group A and 47.2 mGy in group B, which was lower in group A, which was statistically significant.

Conclusion: The use of mobile CBCT in the CT of the hand and foot may reduce unnecessary radiation exposure to nearby organs other 

than the site. In the orthopedic area, it is considered that the conventional MDCT for extremity can minimize the damage caused by 

radiation exposure by performing radiation shielding on the part other than the center of scan.

Acknowledgment: This study was approved in Institutional Review Board.
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Introduction: As aging population increases with rapidity, the incidence of sarcopenia also increases. Primary sarcopenia is caused by aging, 

secondary sarcopenia by another etiologies except aging. The exact pathophysiology of primary sarcopenia has not been established. The 

authors tried to cultivate the primary human muscle cells and establish the primary muscle cell lines using debrided muscle pieces from 

lumbar spinal surgeries. It will provide the touchstone of research and pathophysiology of human sarcopenia.

Materials and Methods: Institutional Review Board was approved at the beginning of research both from our institution and collaboratory 

institution. Forty two patients of lumbar spinal disease who were un-responsive to conservative management were included. The mean 

age was 62.1 years (range, 26~82). Male was 18 cases, female was 24 cases. Debrided muscle samples could be obtained after main 

procedures of lumbar surgery. Muscle debridement is quite essential process from preventing postoperative infection. Debrided muscle 

samples was delivered to collaboratory institution, Korea Research Institute of Bioscience and Biotechnology (KRIBB) with contained in 

Dulbecco Modified Eagle media. Delivered muscle piece was washed and sliced with thin section. Thin sectioned muscle specimen was 

treated with collagenase and diapase. Enzymes treated samples were separated with tissue and cells. These cells were cultivated with 

specially coated dishes. TERT(Telomerase reverse transcriptase) was expressed from cultivated human muscles cells with virus. CDK4 was 

expressed from over-expressed TERT contained cells. Differentiation of human muscle cell was checked among over-expressed both TERT 

and CDK4 cell lines.

Results: Human muscle cell cultures from thirty two cases were succeeded out of total forty two patients and stocked in liquid nitrogen 

tank. All 32 human muscle samples had the capability of differentiation. These cells were much more homogeneous than other cell lines 

from foreign countries. Various experiments and researches are possible to using these cell lines from human muscle cells without decrease 

of differentiation. Thus, primary human muscle cell culture and establishment of cell lines are quite important. Until now, one cell line has 

established from 76-year-old male patient and one cell line is on the way of cell line establishment from 25-year-old male patient.

Conclusion: We succeeded in primary human muscle cell culture and establishment of human muscle cell line. These result was superior 

to other results from another institutions. Our results will provide the horizon of human muscle research and pathophysiology of primary 

sarcopenia.

Acknowledgment:  None
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Introduction: A cell therapy product (INVOSSATM) comprising a mixture of TGF-β1 transduced and non-transduced chondrocytes has 

been commercialized for treating osteoarthritis of the knee via intraarticular injection. The necessity of arthroscopic application of cell 

therapy product has been increased to simultaneously treat intraarticular pathology of osteoarthritis of knee. The purpose of this study 

was to develop a single stage arthroscopic cartilage repair technique through determination of the optimal composition of INVOSSATM, 

atelocollagen, fibrinogen, and thrombin.

Materials and Methods: Optimal composition of INVOSSATM and thrombin was determined first by measuring the consolidation time of 

diverse ratio of INVOSSATM and thrombin mixed with 1ml of fibrinogen. The consolidation of diverse ratio of fibrinogen and atelocollagen 

mixed with the determined optimal ratio of INVOSSATM and thrombin was evaluated. The mixture of determined optimal ratio of 

INVOSSATM, atelocollagen, fibrinogen, and thrombin was applied to the cartilage defect of 3D printed knee joint model arthroscopically 

and the status of the mixture in the defect was then evaluated. Chondrogenic activities of INVOSSATM mixed with atelocollagen were 

evaluated.

Results: The determined ratio of INVOSSATM to thrombin was 8:2 and that of fibrin to atelocollagen was also 8:2. Excellent maintenance 

of conformation of the mixture of INVOSSATM, atelocollagen, fibrinogen, and thrombin in the cartilage defect of the 3D printed knee 

joint model was observed arthroscopically. Increased chondrogenic activities were observed in the group of INVOSSATM mixed with 

atelocollagen. 

Conclusion: INVOSSATM can be applied arthroscopically for treating cartilage defect of the knee with optimal mixing ratio of 

atelocollagen, fibrinogen, and thrombin.

Acknowledgment: None
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Introduction: We sought to develop a novel index based on the skeletal muscle mass that reflects the change of quality of life (QOL), and is 

the most appropriate index for the body composition of the elderly in Korea. Whether lower extremity skeletal muscle mass index (LESMI) 

is an appropriate novel new index to diagnose patients with sarcopenia was also evaluated. A cut-off value for each index was reported to 

facilitate the diagnosis of patients with sarcopenia in a Korean population.

Materials and Methods: We used the 5th Korean National Health and Nutrition Examination Survey data from 2010. We analyzed 409 

elderly patients, including 231 men and 178 women, aged ≥65 years. Patients were diagnosed by calculating their skeletal muscle index 

based on the skeletal muscle mass measured using dual energy X-ray absorptiometry. Obesity and osteoporosis were used to screen data 

and EuroQOL-5 dimension as a health questionnaire

Results: The prevalence of sarcopenia in each index was obtained based on its cut-off value for diagnosing sarcopenia. There was a 

significant difference between the obesity rate of elderly patients diagnosed with sarcopenia and those who were not based on each 

index. There was no significant difference in the prevalence of osteoporosis between the groups. Sarcopenia diagnosis based on the LESMI 

was significantly correlated with QOL.

Conclusion: LESMI, a novel index based on skeletal muscle mass, reflects changes in QOL and is appropriate for the body composition of 

elderly people in Korea.

Acknowledgment: None
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Introduction: Prevailing clinical wisdom favors the bisphosphonate alendronate over selective estrogen modulator receptors such as 

raloxifene as first-line pharmacologic therapy for osteoporosis treatment. However, comparative effectiveness evidence for osteoporosis 

drugs remains insufficient.

Materials and Methods: We compare osteoporotic women over 45 years who are new users of alendronate or raloxifene from 2001 

to 2012 in regard to fracture risk and several adverse events. Through the Observational Health Data Sciences and Informatics (OHDSI) 

community, we conduct an observational network study comprised of nine data sources that include electronic medical records and 

insurance claims. We control for measured confounding using propensity score trimming and stratification based on an expansive 

propensity score model that includes all measured patient features before treatment initiation. We account for unmeasured confounding 

using negative control outcomes to estimate and adjust for residual systematic bias in each data source.

Results: In preventing osteoporotic fractures, alendronate and raloxifene have similar hip fracture risk (hazard ratio [HR] comparing 

alendronate over raloxifene: 1.03, 95% confidence interval (CI): 0.94 - 1.13), but alendronate has slightly higher vertebral fracture risk (HR 

1.07, 95% CI: 1.01 - 1.14). Among suspected adverse events, alendronate has higher risk for atypical femoral fractures (HR 1.51, 95% CI: 

1.23 - 1.84) but similar risk for esophageal cancer (HR 0.95, 95% CI 0.53 - 1.70) and osteonecrosis of the jaw (HR 1.62, 95% CI 0.78 - 3.34). 

We demonstrate substantial control of measured confounding by propensity score adjustment, and low residual systematic bias through 

negative control experiments, lending credibility to our effect estimates.

Conclusion: In a retrospective, new-user comparative effectiveness study across nine data sources, we find that raloxifene users have 

a similar hip fracture risk, slightly decreased vertebral fracture risk, and fewer adverse atypical femoral fractures as compared with 

alendronate users.

Acknowledgment: The analysis is based in part on work from the Observational Health Sciences and Informatics collaborative. OHDSI 

(http://ohdsi.org) is a multi-stakeholder, interdisciplinary collaborative to create open-source solutions that bring out the value of 

observational health data through large-scale analytics.
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Introduction: In this article, we explored the hypothesis that the long noncoding RNA, Nespas, promotes osteoarthritis (OA) by supporting 

abnormal lipid metabolism in human chondrocytes.

Materials and Methods: Human articular chondrocytes from osteoarthritis patients were used and expression level of Nespas were 

determined by real-time polymerase chain reaction. Introduction of Nespas and Nespas-associated genes/miRNAs were performed 

by using a lentiviral system. The effect of Nespas on mitochondrial function was determined by staining mitochondria and analyzing 

mitopotential and mitochondrial genes. Moreover, to identify the responsible molecules in Nespas-induced pathogenesis, profiling of 

peroxisomal genes and miRNAs were applied and interactome analysis was performed.

Results: Highly elevated levels of Nespas and Acyl-CoA synthetase 6 (ACSL6) were observed in OA patients. Both Nespas overexpression 

and ACSL6 upregulation into human chondrocytes induced typical OA characteristics, such as downregulation of type II collagen; 

upregulation of type I collagen, metalloproteinase 13, and caspase-1 and -3; and dysfunction of mitochondria and peroxisome. Co-

expression of Nespas and ACSL6 siRNA reduced caspase-1 and -3 levels. Moreover, Nespas overexpression significantly suppressed levels 

of miR-291a-3p, -196a-5p, -23a-3p, -24-3p, and let-7a-5p, and these miRs are known to potentially target ACSL6 according to ingenuity 

pathway analysis. We also confirmed that these miRs were significantly suppressed in human OA chondrocytes. Overexpression of miR-

291a-3p, -196a-5p, -23a-3p, -24-3p, or let-7a-5p in the presence of Nespas suppressed levels of ACSL6, caspase-1 and -3.

Conclusion: Overall, we suggest that elevated Nespas level in OA are associated with OA pathogenesis by suppressing miRs targeting 

ACSL6 and subsequent ACSL6 upregulation.

Acknowledgment: I would like to thank you to all of the mentors.
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Introduction: The purpose of this study was to evaluate efficacy of discontinuous FK506 administration on the axonal regeneration in a rat 

model after sciatic nerve reconstruction with allograft nerve pretreated with a cryopreservation.

Materials and Methods: Forty-eight Sprague-Dawledy rats were randomized into four groups (twelve rats per each group). In each group, 

had a unilateral 10-mm sciatic nerve gap repaired with an ipsilateral autologous graft (group I) and a cryo-preserved nerve allograft from 

18 Lewis rat in the other three groups followed with low dose (0.1mg/kg) FK506 administration for 4 weeks (group II), 8 weeks (group 

III), and until sacrifice (group IV). At 12 weeks, motor nerve regeneration was evaluated on the basis of the ankle contracture, compound 

muscle action potential (CMAP), maximal isometric tetanic force (MITF), wet muscle weight of the tibialis anterior (TA) as well as 

histomorphometry of the peroneal nerve and immunohistochemistry of the reconstructed sciatic nerve.

Results: MITF showed significantly lower functional recovery in Groups II and III treated with discontinuous FK506 administration after 

cryo-preserved nerve allograft compared Group I: 52.3 ± 10.3% for Group I, 31.7 ± 9.6% for Group II, 35.6 ± 8.6% for Group III, and 41.7 ± 

6.7% for Group IV compared to the contralateral side. Groups II and III were inferior to Group I regarding CMAP and the TA muscle weight 

(p < 0.05). There was no significant difference between the Group I and IV in terms of MITF and TA weight (p > 0.05). Histomorphometric 

analysis revealed that Groups II and III were inferior to Group I regarding Axon area, axon number, nerve fiber density (p < 0.05) and to 

Group IV regarding axon number (p =0.001). Immunohistochemistry demonstrated that the morphology and distribution patterns of the 

axons were similar in Group I and IV, but Group II and III showed less densely packed and little disorganized than Group I and IV.

Conclusion: The data indicates that withdrawal of FK506 resulted in graft rejection, a marked deterioration in function, and loss of 

regenerating fibers. However, continuous administration of low dose FK506 after cryo-preserved nerve allograft enhanced motor recovery 

comparable to the autograft.

Acknowledgment: none

 Presentation No. 224  

Title: Pharmacologically targeting beta-catenin to rejuvenate fracture healing in mice

Authors: HYUNG-MIN LEE1 , YOON HAE KWAK1 , BENJAMIN ALMAN1

Presenter: HYUNG-MIN LEE Corresponding Author: BENJAMIN ALMAN Field: Basic Researches

Affiliation:  1. HALLYM UNIVESITY SACRED HEART HOSPITAL { Orthopaedic } , 2. DUKE UNIVERSITY { Orthopaedic }  

Introduction: Delayed fracture healing is a major health issue in aging. Strategies to improve the pace of repair and prevent non-union 

will substantially improve patient outcomes and lower health care costs. Beta-catenin signaling plays disparate roles in different phases 

of fracture repair, and precise control of its range of levels at early phases of repair is required for undifferentiated mesenchymal cells 

to become osteoblasts. Beta-catenin levels in fracture calluses from old mice and old patients are substantially higher in early phases of 

fracture repair than in younger mice. We investigated short-term pharmacologic modulation of beta-catenin levels to alter the fracture 

repair phenotype in old mice.

Materials and Methods: All animal protocols were approved by Duke Institutional Animal Care and Use Committee. Studies were 

conducted on 20-month-old C57BL/6 male mice (equivalent to 65-year-old patients). Nefopam hydrochloride, which was found to inhibit 

beta-catenin activity in mesenchymal cells in a chemical screen, and the small molecule tankyrase inhibitor, XAV939, were investigated. An 

open tibia fracture, stabilized with an intramedullary pin was used to study healing. In each group, 10 mice were studied and compared at 

each time point injection (3, 7 and 10 days for nefopam treatment and 3 and 7 days for XAV939 treatment). At 21 days after fracture, all 

the mice were evaluated for healing by microCT and histology. In vitro bone marrow cell differentiation studies were undertaken to assess 

osteogenic potential as measured by using a colony forming unit(CFU) assay.

Results: Fracture repair of calluses is improved by treatment with nefopam and XAV939 in microCT and histology evaluation. In 

quantitative analysis, treatment with 3 days (25.32±9.32%,p=0.01) and 7 days (21.56±4.60%,p=0.04) of nefopam resulted in a significant 

increase in bone formation compared to the control group (15.89±6.21%). There was no significant difference in nefopam treatment for 

10 days (p=0.06). Cartilage at 3, 7 and 10 days (p=0.42, p=0.10 and p=0.49, respectively) and fibrosis at 3, 7 and 10 days (p=0.13, p=0.33 

and p=0.11, respectively) showed no significant difference compared to the control group. Longer treatment (10 days) did not alter the 

fracture phenotype with significance. In XAV939 group, treatment with 3 days (21.68±4.18, p=0.02) and 7 days (22.18±1.51, p=0.02) 

showed a significant increase of bone formation compared to the control group (17.65±2.68%). Cartilage at 3 and 7 days (p=0.41 and 

p=0.15, respectively) and fibrosis at 3 and 7 days (p=0.30 and p=0.47, respectively) showed no significant difference between groups. 

There were no significant side effects or complications.In colony forming unit assays, treatment with nefopam or XAV939 showed an 

increase in osteogenic potential after 21 days of cell differentiation.

Conclusion: Taken together, our results suggest that early administration of nefopam or XAV939 could improve the healing process in 

older mice. 
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Introduction: Povidone-iodine (PVP-I) wound irrigation before wound closure in total knee arthroplasty (TKA) is known to reduce the risk 

of deep surgical site infection. However, the effect of PVP-I wound irrigation on the false positive rate of wound culture in TKA is unclear. 

The purpose of this study was to determine whether PVP-I wound irrigation could lower the intraoperative wound contamination in TKA.

Materials and Methods: Between January 2017 and April 2018, we prospectively performed 301 primary TKA. 146 knees that the wound 

was soaked by 0.3% PVP-I solution and then irrigated with normal saline were classified as the PVP-I group. 155 knees that the wound 

was irrigated with only normal saline were classified as the control group. Three specimens for wound culture were collected from all 

patients. The first swab (SF) was taken from the synovial fluid at the beginning of the operation and the second swab (DW) was taken 

from deep wound before the fascia closed. The last one (CT) was taken from the drain catheter tip on the second day after the operation. 

There was no periprosthetic joint infection in both groups. The positive culture rate of bacterial culture (DW and CT) in the PVP-I group 

was compared to those in the control group.

Results: When analyzed for the identified whole microorganisms (N=39), the positive culture rates (DW and CT) in the PVP-I group was 

13%, and those in the control group was 8.4%, respectively. There was no significant difference between both groups (P=0.281). When 

analyzed for the identified pathogenic microorganism (N=20), The positive culture rates (DW and CT) in the PVP-I group was 4.8%, and 

those in the control group was 5.2%, respectively. There was no significant difference between both groups (P=0.556).

Conclusion: PVP-I wound irrigation does not lower the intraoperative wound contamination in TKA

Acknowledgment: none
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Introduction: The purpose of this study was to assess the long-term radiologic, clinical, and patient- reported outcomes of a gender-

specific and single-radius prosthesis in Asians. We also aim to report the 10-year survivorship of this prosthesis.

Materials and Methods: A total of 298 knees with a gender-specific and single-radius total knee arthroplasty (TKA) system were identified 

in our database. Radiologic evaluations were performed for evaluating the limb alignment, component position, periprosthetic radiolucent 

lines (RLLs), and anterior femoral notching. Clinically, AKSS, ROM of the knee joint, and SF-36 were evaluated preoperatively and at each 

follow-up time. To find out the preferred size of this prosthesis in Asians, we investigated the selected component size of this prosthesis. 

Moreover, we also found out the cases with complications and performed failure analysis. The Kaplan- Meier analysis was performed to 

assess the 10- year survivorship. 

Results: Two hundred forty- one TKAs were enrolled in this study. The mean follow-up was 9.8 years (8 – 12) and the mean age was 70.0 

years (56 – 83). Radiologic parameters were maintained during the follow-up period (p > .05). RLLs were observed in 24 knees (11.0%). 

Twelve knees (5.0%) showed anterior femoral notching. Clinical results improved postoperatively (p < .001), and were maximized at 1 year 

postoperatively. Relatively small sizes of ‘2’ and ‘3’ were more commonly used in female patients. Two cases had aseptic loosening of tibial 

component. Both were female with octogenarian, high BMI and osteoporosis. The 10-year survivorship showed 99.2% (95% CI, 98.6 – 

99.8%) for aseptic loosening, 97.0% (95% CI, 95.2 – 99.3) for all failures.

Conclusion: Asian patients with a gender-specific and single-radius TKA system had an excellent long-term survivorship and favorable 

outcomes in terms of radiologic, clinical, and patient- reported outcomes. Nevertheless, we found that this prosthesis might require 

caution when implanted to patients with octogenarian, high BMI and osteoporosis.

Acknowledgment: No acknowlegment. 
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Introduction: To evaluation of incidences and risk factors of postsurgical venous thromboembolism in undergoing total knee arthroplasty.

Materials and Methods: We studied the incidence of deep-vein thrombosis (DVT) in patients undergoing total knee arthroplasty. We 

performed a retrospective epidemiological study in the one medical center with pharmacological thromboprophylaxis. The primary 

endpoint was the rate of DVT of the lower limbs documented objectively with bilateral ascending venography performed 3~5 days after 

surgery using a standardized technique and evaluated by a central adjudication committee unaware of local interpretation.

Results: Overall, of 317 patients screened for this study. 210 undergoing unilateral TKR and 123 undergoing both stage TKR performed 

7 or 14 days interval were recruited. TKR procedure was done by the one surgeon only. DVT was diagnosed in 40 of 317 evaluable. We 

compared DVT group and non-DVT group in diabetes, chronic kidney disease, malignancy and hyperlipidemia. We also compared unilateral 

TKR group and both TKR group in prevalence of DVT. It was verified that there were no difference between groups (DVT and non-DVT) 

regarding diabetes, chronic kidney disease and malignancy (p > 0.05). But DVT was more frequent in patients with hyperlipidemia (P=0.001). 

There is also no difference between groups (unilateral TKR and both TKR)

Conclusion: The rate of venographic thrombosis in after total knee arthroplasy is higher in patients with hyperlipidemia. There was no 

statistical evidence between unilateral TKR and both TKR groups, but both TKR group tend to arise DVT than other group. Therefore, we 

must have care about patients with hyperlipidemia and long hospitalization periods due to stage both TKR.

Acknowledgment:  thanks to faculty of dongsan medical school
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Introduction: High fibular osteotomy (HFO) is a simple surgical technique to reduce pain and improve function in patients with 

osteoarthritis via fibular osteotomy. We report short-term results of HFO and cartilage regeneration procedure for the treatment of 

osteoarthritis of knee with varus deformity.

Materials and Methods: 45 symptomatic patients with 14 males and 31 females age ranging from 40 to 75 years were treated by HFO and 

cartilage regeneration procedure. Main lesions involved medial compartment of knee and lateral compartment with normal to mild lesions 

of lateral meniscus and articular cartilage, amenable to treatment via partial meniscectomy or observation.

Results: KOOS and Lysholm showed a statistically significant increase and VAS, varus angle in X-ray showed a statistically significant 

decrease. A statistically significant difference between preoperative and postoperative scores was detected in male and female patients 

without any sexual differences.

Conclusion: High fibular osteotomy and cartilage regeneration procedure can be considered as a good treatment option for medial 

compartment osteoarthritis of knee with varus deformity.

Acknowledgment: Special thanks to Dr. YJ KIM for statistical analysis of data.
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Introduction: To investigate clinical, radiological, and histological results of arthroscopic gel-type autologous chondrocyte implantation (ACI) 

in treating medium-sized chondral lesions of the knee.

Materials and Methods: This study prospectively examined 10 patients, who underwent fibrin matrix-mixed gel-type ACI from March, 2012 

to Feburary, 2014. There were nine patients whose lesion were located on the femoral condyle and 1 patient whose lesion was situated on 

the tibial plateau. The mean size of these chondral lesions was 2.93 ± 1.15cm² (range, 1.20-5.40cm²). International Knee Documentation 

Committee (IKDC) health assessment, IKDC subjective score, Knee injury and Osteoarthritis Outcome (KOOS), Knee Society Score (KSS), 

and Visual Analogue Scale (VAS) for pain were measured prior to and two years after the surgery, and they were compared. In addition, 

serial MRIs were performed up to postoperative two-year to observe healing process of the implantation using modified Magnetic 

Resonance Observation of Cartilage repair tissue (mMOCART). In eight patients, second-look arthroscopy was performed at postoperative 

one-year to assess status of the treated cartilage, and, among them, portion of the regenerated cartilage was harvested in seven patients 

for histologic evaluation.

Results: All clinical scores, exception to VAS score, showed statistically significant improvement after the surgery. Assessment of 

International Cartilage Repair Society (ICRS) grade revealed that there were five patients with cartilage state of grade III (50%) and five 

patients with grade IV (50%) before undergoing the implantation. At postoperative two-year, these grades had improved to grade I in six 

patients (60%) and grade II in two patients (20%). The mMOCART evaluation showed that the scores were 59.50 ± 29.39 and 77.50 ± 

24.75 at 12 weeks and two years after the surgery. The pathologic examination demonstrated the mean regenerated cartilage thickness of 

3.49 ± 0.83mm and the mean OsScore of 8.21 ± 1.82. Immunohistochemistry analysis resulted that the mean expression scores of collagen 

types I and II were 0.82 ± 0.28 and 1.50 ± 0.58, respectively.

Conclusion: Our study revealed good clinical and radiologic outcomes of arthroscopic gel-type ACI to restore cartilage defect, and 

histologic evaluation confirmed its regenerative property that closely recreates and resembles hyaline-like cartilage.

Acknowledgment: This research was supported by Sewon Cellontech Corp.
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Introduction: ‘Windswept knee injury’ refers to the condition with medial collateral ligament (MCL) injury in one knee caused by valgus 

force and lateral collateral ligament (LCL) injury in the other knee caused by varus force, which is rarely reported in the literature. We 

sought to demonstrate the clinical feature of the patients with the windswept knee injury.

Materials and Methods: Sixteen-patients with the windswept knee injuries who were treated and followed up at least one year in a 

level one trauma center between 2007 and 2016 were retrospectively reviewed. The injury mechanism, incidence of concurrent cruciate 

ligament injury or fractures, and vital organ injuries were investigated. Mediolateral stability was evaluated using the valgus and varus 

stress radiograph. The functional outcome was evaluated using the Lysholm score, Tegner activity score, return to sports rate and the 

patient’s satisfaction visual analog scale (VAS, 0 -10).

Results: The majority (70%) of the injury mechanism was the pedestrian traffic accident. Fractures were frequently combined both in the 

knees (44%) and elsewhere (69%). Majority of the patients had concurrent vital organ injuries, such as in the brain, thorax, and abdomen. 

Concurrent cruciate ligament injury was highly prevalent both in the MCL-injured side (100%) and the LCL-injured side (63%). Mean side-

to-side difference on the stress radiograph at 30º of knee flexion was 2.3 ± 1.9mm for valgus stress and 2.2 ± 1.9mm for varus stress. 

MCL-injured side showed a tendency of less favorable clinical outcome than the LCL-injured side: 67.7 ± 20.1 vs. 77.9 ± 21.2, p = 0.096 

for Lysholm score; 5.1 ± 3.1 vs. 6.0 ± 3.1, p < 0.001 for satisfaction VAS. Tegner activity score was only 2.9 postoperatively. The rate of the 

return to any sports was 43%, but the competing sports were not possible in any patients.

Conclusion: The windswept knee injury is caused by high-energy trauma, which is frequently accompanied by multiple injuries in the knee 

and/or another site of the body, so obtaining optimal treatment outcome is challenging. The clinical feature of this specific type of injury 

should be considered during the initial evaluation of the patients and the patients counseling.
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Introduction: Valgus impacted 3- or 4-part comminuted proximal humeral fracture(PHF) is common fragility fracture in elderly, and 

numerous surgical options have been proposed for this including arthroplasty, open reduction and plate fixation, intramedullary nailing, 

and various types of closed reduction and percutaneous fixation(CRPF). Among these, CRPF has many advantages such as minimal blood 

loss, less chance of avascular necrosis of humeral head. However, potential disadvantage of this safe technique is that stable fracture 

fixation can be difficult to achieve, especially in osteoporotic bone. Furthermore, in the case of severely impacted humeral head, an 

anatomical reduction can be difficult using closed method. Numerous CRPF methods such as using Steinmann pin, Humerusblock system, 

and curved K-wires, etc., have been introduced, but the best method is yet to be established. Thus, we suggest a novel technique to dis-

impact humeral head though rotator interval and fixing with Kirschner’s wires and cannulated screws.

Materials and Methods: We conducted a retrospective chart review on patients with 3- or 4- part PHF who underwent CRPF from Jan 

2008 to May 2018. To do closed reduction, we inserted a tool such as a curved bone impactor or a Cobb elevator through rotator interval 

to the subchondral portion of humeral head, and dis-impacted humeral head from its neck. As humeral head was elevated, valgus 

alignment was corrected and gap between GT and humeral head was lessened. Then, we inserted cannulated screws with or without 

washers, or K-wires through GT fragment to the humeral head to act as a fixator and as a strut to prevent collapse of reduction. Additional 

K-wires were inserted to fix and reduce medial calcar. Functional results were assessed using range of motion(ROM), the Korean Shoulder 

Score(KSS), the disabilities of the arm shoulder and hand score(DASH) and the visual analogue score(VAS).

Results: Total 15 patients were included in this study, with a mean age of 72.8, and average follow-up time of 26.2 months. At the last 

follow-up, all fractures showed consolidation. ROM was restored to about 90% of normal range (forward flexion 164.2°, external rotation 

67.8° and internal rotation 53.4°). KSS and DASH scores were 78.7 and 20.7, respectively. VAS scores were minimal (1.9). For complication, 

there were two pin migrations and one pin site infection. No patient had secondary operation for a new complication.

Conclusion: Closed humeral head elevating technique through rotator interval is a good treatment option for valgus impacted 3- or 4-part 

comminuted PHF, which can achieve acceptable reduction and secure fixation, yielding good clinical outcomes.

Acknowledgment: I would like to thank my dissertation advisor Dr. Kang for his advice and feedback.
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Introduction: The objective of this study was to investigate national surgical trends for proximal humeral fractures (PHFs) in Korea

Materials and Methods:  We analyzed a nationwide database acquired from the Korean Health Insurance Review and Assessment Service 

(HIRA) from 2008 to 2016. International Classification of Diseases, 10th revision (ICD-10) codes and procedure codes were used to identify 

patients aged ≥ 65 years with PHFs.

Results: A total of 69,120 PHFs were identified from 2008 to 2016 in South Korea. Conservative treatment was the most common 

treatment method (67.6%) and open reduction and internal fixation (ORIF) was second (26.2%), followed by closed reudction and internal 

fixation (CRIF), hemiarthroplasty and reverse shoulder arthroplasty (RSA) (3.3%, 2.1%, and 0.7%, respectively). The overall operative rate 

for PHFs increased steadily from 24.6% in 2008 to 36.8% in 2016 (p <0.001). The rate of cases treated with ORIF tended to increase each 

year, from 71.5% of the overall surgeries in 2008 to 85.6% in 2016, while the rate of CRIF tended to decrease from 19.9% in 2008 to 4.5% 

in 2016. The rate of arthroplasty procedure was slightly increased from 8.6% of cases of operative PHFs in 2008 to 9.9% in 2016 (p < 0.001). 

In terms of the type of arthroplasty procedure, the rate of cases treated with RSA tended to increase significantly each year, from 8.2% of 

the overall arthroplasty procedures in 2008 to 52.0% in 2016 (p < 0.001).

Conclusion: Overall, our findings indicate that surgical treatment of PHFs, particularly ORIF, continues to increase, and in terms of the type 

of arthroplasty procedure, the rate of cases treated with RSA tended to increase.
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Introduction: Incidence of the unstable proximal humeral fractures (PHFs) is growing continuously with the increase of geriatric population. 

The purpose of this study was to determine the effectiveness of fixation using a locking plate system and fibular strut allograft.

Materials and Methods: This study included 17 patients [5 men, 12 women; mean age 67 years] with unstable PHFs treated with open 

reduction and internal fixation using a locking plate and fibular strut allograft. In accordance with Neer classification, we involved two 

patients with two-part, six patients with three-part, nine patients with four-part fracture with a disrupted medial hinge. Post-operative 

radiological assessment including humerus neck-shaft angle (NSA) and the humeral head height was performed for evaluating the 

outcome. 

Results: At the mean 26 months follow-up visit, according to the Paavolainen method, 9 patients had good results with an NSA of 130

±10°; six patients showed fair results with an NSA of 100–120°, and two patients experienced a poor result with an NSA of <100°. As 

calculating the humeral head height, the mean loss of reduction was measured as 1.7 mm. Two patients underwent conversion to 

arthroplasty because of fixation failure and varus mal-reduction each, and two patients with screw protrusion performed implant removal.

Conclusion: Despite of the stabilizing efficacy of Intramedullary fibular strut augmentation method, furthermore clinical studies and 

technical advancement should be followed for treating unstable and osteoporotic proximal humeral fracture.
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Introduction: Greater tuberosity fractures accompany the shoulder dislocation in many cases but may occur alone. The aim of this study is 

to compare clinical and radiologic differences of greater tuberosity fractures according to the shoulder dislocation.

Materials and Methods: A total of 88 patients with greater tuberosity fractures between January 2008 and December 2017 were 

included. The patients with shoulder dislocation were classified as group 1, without shoulder dislocation as group 2. Clinically age, sex, 

injury mechanism, bone mineral density(BMD) and body mass index(BMI) were evaluated between two groups. Radiologically degree of 

displacement, fracture patterns, accompanying fracture were evaluated.

Results: There were 37 patients in group 1, 21 in group 2. There was no statistical difference between two groups for clinical factors of 

age, sex, injury mechanism, BMD and BMI. In group 1, accompanying fracture was found in 4 cases (2 cases in surgical neck, 2 cases in 

anatomical neck). In group 2, accompanying fracture was found in 21 cases (all cases in surgical neck). For the treatment, surgery was 

performed in 26 cases (70%) in group 1 and 32 cases (62%) in group 2. Good clinical result and radiologic bone union was achieved in all 

cases.

Conclusion: Because the possibility of accompanying surgical neck fracture is high in greater tuberosity fracture without shoulder 

dislocation, magnetic resonance imaging is required for evaluation of fracture patterns. Rigid fixation using plate and screws is needed in 

surgical treatment on this occasion.
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Introduction: Surgical-site, multimodal drug injection has recently evolved to be a safe and useful method for multimodal pain 

management even in patients with musculoskeletal trauma.

Materials and Methods: Fifty consecutive patients who underwent plating for mid-shaft and distal clavicular fractures were included in the 

study. To evaluate whether surgical-site injections (SIs) have pain management benefits, the patients were divided into 2 groups (SI and 

no-SI groups). The injection was administered between the deep and superficial tissues prior to wound closure. The visual analog scale (VAS) 

scores were measured at 6-hour intervals until postoperative hour (POH) 72; stress biomarkers were measured preoperatively and at POH 

24, 48, and 72.

Results: The SI group showed significantly lower VAS scores until POH 24, except for POH 18. Tramadol requirements were significantly 

lower in the SI group until POH 24, except for POH 12 and 18. Dehydroepiandrosterone sulfate levels significantly decreased in the no-SI 

group (74.2 ± 47.0 μg/dL) at POH 72 compared to that in the SI group (110.1 ± 87.1 μg/dL; P = 0.046). There was no significant difference 

in the insulin and fibrinogen levels between the groups. The correlation values between all the biomarkers and VAS scores were not 

significantly different between the two groups (P > 0.05)

Conclusion: After internal fixation of the clavicular fracture, the surgical-site, multimodal drug injection effectively relieved pain on the day 

of the surgery without any complications. Therefore, we believe that SI is a safe and effective method for pain management after internal 

fixation of a clavicular fracture.
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Introduction:  Lateral clavicle fractures are well known for risk of delayed union or nonunion, especially when the fracture is displaced. The 

management of lateral clavicle fractures is often challenging because of the difficulties inherent in identifying fracture pattern that imply 

an unstable fracture. While previous studies of lateral clavicle fractures have emphasized vertical displacement of the fracture fragment in 

the coronal plane, horizontal displacement in the sagittal plane has been underestimated.

Materials and Methods: Thirty-seven displaced lateral clavicle fractures with computed tomography (CT) scans were enrolled. CT data were 

imported into 3D rendering software to reconstruct the injured shoulder models including the scapula and clavicle. For the computational 

simulation of fracture reduction, the medial fragment was manipulated and returned into place using the software’s moving tools. The 

two corresponding points were marked between medial and lateral fragments for assessing the 3D spatial location on X(shortening or 

distraction), Y(horizontal displacement), Z(vertical displacement) axes in the program. The amounts of displacement, shortening, and 

distraction of the fracture site were measured through the program. The displacement angle on the cranial view was also measured based 

on the medial end of clavicle.

Results: Thirty-two cases (86.5%) revealed superior displacement of the medial fragment with mean 5.8 mm (-6.5 ~ 19.0 mm). Thirty-five 

cases (94.6%) revealed posterior displacement of the medial fracture fragment with mean 8.8 mm (-3.2 ~ 18.3 mm). Twenty-three cases 

(62.2%) revealed distraction of the fracture site with mean 2.1 mm (-9.2 ~ 12.2 mm). All cases (100%) revealed posterior angulation of 

the fracture site with mean 8.9° (2.2° ~ 39.4°).

Conclusion: Most displaced lateral clavicle fractures have posterior displacement and angulation as well as superior displacement of the 

medial fragment. Our results revealed that the 3D consideration of displacement patterns for lateral clavicle fractures is critical to assess 

fracture stability and best make treatment decisions.
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Introduction: The shortening of clavicle is used as one of the determining factors for surgical treatment. However, with 2d image x-ray, it is 

not enough to define real shortening of clavicle in 3d space. The purpose of this study is 1) to measure shortening of clavicle fractures in 3d 

space, and 2) to analyze the difference of the position of the scapula in both sides according to the degree of clavicle shorting in 3d space.

Materials and Methods: 274 patients who diagnosed with clavicle fracture from January 2012 to June 2016 were evaluated. The inclusion 

criteria included the following: (1) clavicle midshaft fracture (Robinson 2B1, 2B2), and (2) both shoulder CT taken after the injury. The 

exclusion criteria included the following: (1) patients with age under 19 years, and (2) associated injuries such as scapular fractures. 67 

patients (46.0±17.4 yrs, Male - 50 pts, Female - 17 pts) were selected as final subjects. Patients’ CT was reconstructed using program 

named 3D slicer (free open source software platform for biomedical research) and measured anteroposterior (AP) distance, medial to 

lateral (ML) distance, superior to inferior (SI) distance and 3d distance of the both clavicle. Three points (superior pole, inferior pole, center 

of glenoid) of scapula were used to measure degree of anterior tilting, internal rotation, and upward rotation of the scapula on both sides.  

Results: The shortening of the AP distance showed negative correlation with anterior tilting, internal rotation, and upward rotation of the 

scapula in correlation analysis (Pearson correlation coefficient: -0.68, p<0.001; Pearson correlation coefficient: -0.24, p=0.048; Pearson 

correlation coefficient: -0.28, p=0.021). Therefore, the shortening of the AP distance was classified into 2 groups according to 10mm of 

shortening. The scapula of the affected side was more tilted anteriorly 8.1±1.3°, rotated externally 4.1±2.3°, rotated upwardly 5.9±3.0° 

than unaffected side, respectively. (p <0.001, p = 0.04, p = 0.042) However, in the case of ML and SI shortening, there was no statistically 

significant difference in scapula position.

Conclusion: The shortening of the AP distance of the clavicle was related to the position of the scapula in the acute clavicle fracture. When 

determining the treatment of the clavicle fracture, it may be necessary to consider AP shortening.
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Introduction: This study was designed to report the clinical outcomes regarding the usefulness of arthroscopic treatments for the proximal 

humerus fracture. In these patients, combined arthroscopic acromioplasty and capsular release with removal of hardware was performed 

in patients who feel persisting pain and have limitation of motion in shoulder joints after receiving open reduction and plate fixation. 

Materials and Methods: Seventy-five patients, who feel pain and have limitation of motion in shoulder joints after receiving both open 

reduction & internal fixation with plate & screws (not IM nailing or others) for proximal humerus fracture in the period of 2004 March to 

2017 April, were included in this study. The patients in the age range of 21-year-old to eighty-year-old simultaneously received arthroscopic 

acrominoplasty, capsular release, and removal of hardware. The follow-up period was more than six months, and the mean age was 

sixty-one years old. Inclusion criteria was patients of unstable proximal humerus fracture, and the patients who received IM nail inside 

bone marrow were excluded. Most patients had LOM and continued shoulder pain. The surgeon performed capsular release, removed 

the adhesion in subacromial space, and finally performed acromioplasty. The surgeon performed above procedure in the lesions of both 

shoulder joint and subacromial space. Clinically, we assessed the patients by analyzing their range of motion, UCLA score, and ASES score.

Results: Arthroscopic findings include acromioclavicular erosion, subluxation of the biceps tendon, and entrapment of biceps long head 

caused by conventional ethibond suture, suture of the scapula and rotator cuff, and erosion of the humeral head and joints. We performed 

acromioplasty capsular release in all patients and biceps long head tenotomy in 20 cases and malunited bone fragments removal in 3 cases 

and  subscapularis tendon tear in 3 cases and supraspinatus partial tears in 4 cases. Also, the range of motion markedly improved after 

the surgery; Further flexion improved from 135’ to 152’, abduction from 128 to 147’, and ext. rotation from 9’ to 32’. The patients were 

assessed using UCLA score and ASES score. UCLA score of 19 changed to 32 a year after the surgery, and ASES score from 58 to 87. Lastly, 

KSS score improved from 56 to 85 after the surgery.

Conclusion: In the patients with proximal humerus fracture, who have open reduction and internal fixation, acromioplasty and capsular 

release with simultaneous removal of hardware may be an effective treatment option that can facilitate the effective rehabilitation 

including improving pain and ROM.
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Introduction: Bisphosphonate reduces fracture recurrence and death in patients with hip fracture. Menopausal hormone therapy (MHT) 

prevents osteoporotic fractures in menopausal women. However, anti-fracture efficacy of MHT has not been studied yet in women with 

hip fracture.

Materials and Methods: We conducted a prospective, open label, randomized trial to compare the effect of MHT versus bisphosphonate 

in postmenopausal women. Among 1,165 women 50 or older with acute, first-time, and lower-energy trauma hip fracture, 317 were 

recruited after surgery, and 281 received osteoporosis medication. They were randomly assigned to receive percutaneous 17β-estradiol gel 

(0.1%, 1.5 gm/d) plus oral micronized progesterone (100 mg/d) daily (n=140) or risedronate 35mg weekly (n=141). Thoracic and lumbar 

spine X-ray examinations were undergone every six months. The primary end point was fracture recurrence over a period of 48 months.

Results: The overall new fracture rate including spinal deformity was 32.5% over the 48-month period. The drop-out rates in the MHT and 

risedronate groups were 47.9% and 38.3%, respectively. There was no significant difference in the fracture recurrence rate between the 

MHT group (34.2%) and the risedronate group (31.0%). The MHT and risedronate groups also did not differ significantly with respect to 

the incidence of death (9.6% versus 11.5%).

Conclusion: This randomized, open-label trial showed similar rates of new fractures and death with MHT versus risedronate following hip 

fracture surgery in postmenopausal women.
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Introduction: As we are entering the aged society, number of hip joint fractures among elder people is increasing. Thus, we tried to find 

out the risk factors of hip joint fractures in over 65 years old adults registered in sample cohort 2.0 database of national health insurance 

corporation.

Materials and Methods: This study was done with 12,193 objects who satisfied the standards among 135,705 objects in sample cohort 

2.0 database. We analyzed demographic factors, income quintile, health care factors, and disease factors in 2002~2010 years period, and 

observed hip joint fractures in 2011~2015 years period and looked for correlation using survival analysis method.

Results: Risk ratio of hip joint fracture was significantly higher in male group and over 75 years old group compared to female group and 

65~69 years old group respectively. Based on results in multivariate analysis, age, gender, BMI-overweight group showed significant 

correlation with hip joint fractures.

Conclusion: Number of hip joint fractures was higher in older people, and was also higher in women than men. And BMI-overweight 

group had significantly higher hip joint fracture incidence. But hypertension, diabetes, and the usage of steroid was not shown to have 

affected the rates of hip joint fractures.
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Introduction: Since acute cholecystitis in elderly hip fracture is not easily distinguishable from other gastrointestinal symptoms and involves 

atypical clinical behaviors, it may not be diagnosed in the early stage. However, the exact incidences could not be reported. We utilized 

data from a nationwide claims database and attempted to assess the incidence of acute cholecystitis in elderly hip fracture patients and 

how does cholecystitis affect mortality rates after hip fracture.

Materials and Methods: Study subjects were from the Korean National Health Insurance Service-Senior cohort compiled by the Korean 

NHIS. From a population of approximately 5.5 million South Korean enrollees > 60 years of age in 2002, a total of 588,147 participants 

were randomly selected using 10% simple random sampling.  

Results: 15,210 patients were enrolled in the cohort as hip fracture patients. There were 7,888 cases (51.9%) of femoral neck fracture and 

7,443 (48.9%) cases of hemiarthroplasty. Thirty-six patients developed acute cholecystitis within 30 days after the index date (30-day 

cumulative incidence, 0.23%). Four of the 36 acute cholecystitis patients (11.1%) died within 30 days versus 2.92% of patients without 

acute cholecystitis. In the multivariate-adjusted Poisson regression model, hip fracture patients with incident acute cholecystitis were 4.35 

(aRR 4.35; 95% CI, 1.66–11.37; P = 0.003) times more likely to die within 30 days than those without acute cholecystitis.

Conclusion: Acute cholecystitis in elderly hip fracture patients dramatically increases the 3-month mortality rate by 4.35-fold. Therefore, 

early disease detection and management are crucial for patients. 

Acknowledgment: This study used data from the Korean National Health Insurance Service (research administration number, NHIS-2018-2-

036), and its results are not related to the National Health Insurance Service. All authors declare that they have no conflict interest.
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Introduction: The purpose of this study was to investigate the prevalence of paralytic ileus in elderly patients with hip fracture and to 

investigate the effect of gum chewing on the efficacy and reduction of ileus in patients with hip fracture.

Materials and Methods: We randomly selected 60 patients with hip fracture after emergency surgery and prospectively recruited them as 

a treatment group (chewing gum) and control group. Patients were used the same anesthesia technique (spinal anesthesia), and the first 

intragastric gas release time, time interval the first bowel sound after operation, abdominal symptoms (abdominal bloating, abdominal 

pain, nausea, vomiting), paralytic via abdominal x- ileus, and time until the first defecation was observed 12, 24, 36, 48, and 60 hours 

postoperatively.

Patients who do not mastication work smoothly (dentures, dental prostheses, etc.) , Patients with cognitive decline, cognitive function 

obey command step 1 or less (Delirium, dementia, Parkinson, etc.), Patients with previous history of previous gastrointestinal disease, 

Patients with low respiratory disease and postoperative oxygen saturation, Hip arthroplasty with causes other than hip fractures (infection, 

arthritis, loosening, avascular necrosis), due to an acetabular fracture, a fracture around the implant, or a pathologic fracture due to a 

tumor were exclude in our study. Patients scheduled for surgery or underwent surgery due to hip fracture including femoral neck fractures, 

intertrochanteric fractures, and subtrochanteric fracture, patient underwent hip arthroplasty methods include bipolar artificial joint 

replacement, total hip arthroplasty, open reduction, and internal fixation were included in our study.

Results: We found 45 paralytic ileus in 61 of the total 61, of which 12 were chewing gum group and 33 were not chewing gum group, but 

it was statistically insignificant. (P>0.05) The time to first intestinal gas excretion, time to first defecation after surgery, and time to first 

bowel sound after surgery were lower in the chewing gum group. However, statistically, only time to first bowel sound after surgery was 

significant.

Conclusion: We found that gum chewing had a significant effect on postoperative intestinal gas release in patients with hip fractures. 
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Introduction: Hip fracture is increasingly common due to an ageing population. High incidence of delirium due to intensive pain and 

trauma makes perioperative management challenging. The provision of excellent pain relief with minimal side effects is important to 

prevent delirium and promote early recovery by allowing mobilization and rehabilitation. Peripheral nerve blocks may reduce the incidence 

of postoperative opioid use and its side effects such as delirium via opioid-sparing effect. Therefore, we investigated whether the femoral 

nerve block before hip surgery in elderly patients could reduce the incidence of delirium.

Materials and Methods: From January 2015 to October 2017, 486 patients who underwent surgical treatment for hip fracture in our 

orthopedic department were retrospectively studied. To assess the association between delirium and femoral nerve block, only 15 or 

more points were included in the MMSE test. Patients with dementia and Parkinson's disease were excluded. We devided the patients 

who underwent femoral nerve block in group A and those who did not perform in group B, and compared the two groups. Delirium was 

diagnosed by confusion assessment method (CAM) and the patient's medical records were analyzed. Univariate analysis and multivariate 

analysis were performed statistically.

Results: When exclusion criteria were applied, a total of 241 patients were included in the study. Among them, 165 patients underwent 

femoral nerve block and 76 patients did not. 18 patients (10.9%) and 21 patients (27.6%) had delirium, respectively. The postoperative 

VAS score was higher in patients without femoral nerve block and the amount of opioid used in PCA was also higher. However, 

intraoperative opioid use after surgery did not show any significant difference between the two groups.

Conclusion: Our study showed that femoral nerve block was associated with a lower incidence of postoperative delirium compared to the 

PCA only treatment. We could not exclude the association of postoperative complications and hematologic state in patients. But, these 

results suggest pain management strategy should be considered in future trials of postoperative delirium.
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Introduction: The goal of this study was to evaluate the incidence of DVT in patients with hip fractures whose surgery was delayed > 

24 hours, and the effect of prophylaxis intervention regards to its success in preventing thromboembolic complications and in-hospital 

mortality.

Materials and Methods: This study is a single-center, and retrospective cohort study. The medical records of patients who presented with 

a fracture from Jan 2017 to May 2018 were retrospectively obtained. Inclusion criteria were following; 1) Surgically treated patients with 

hip fracture, 2) Surgical delay > 24 hours from injury to surgery. Exclusion criteria were 1) pathologic fracture, 2) Multiple trauma patient. 

Delayed surgery was defines as surgery 24 hours after injury. All patients had DVT prophylaxis postoperatively.

Our protocol of screening for VTE and prophylaxis has been changed from September 2017. Our intensive screening protocol for VTE 

was performed with indirect DVT computed tomography (CT) and pulmonary embolism (PE) CT. at the emergency room. When DVT 

was detected on screening, inferior vena cava (IVC) filter was applied before the operation. Our prophylaxis protocol was consisted of 

mechanical prophylaxis with intermittent pneumatic compression device immediately after admission and chemical prophylaxis.

Overall preoperative VTE incidence and postoperative symptomatic VTE incidence were evaluated. The relationship were analyzed 

between VTE and each age, sex, fracture classification, body mass index (BMI), time from injury to admission, time from admission to 

surgery, transfer from other hospital, preoperative infection, medical comorbidity using Charson comorbidity index, history of DVT or 

varicose vein, preoperative anticoagulation agent, operation time, ICU stay, and hospital stay. We compared the incidence of VTE between 

the two groups (before the intensive screening and prophylaxis and after that.

Results: Sixty-three patients (21 males and 42 females) with a mean age of 81.2 years were enrolled. The percentage of transferred 

patients was (52.4%) and 6 patients developed infection preoperatively. The average time from injury to admission was 63.6 hours (range, 

0.5-840 hours), and the average time from admission to operation was 66.7 hours (range, 7-716 hours); The average time from injury to 

operation was 130.3 hours (range 11-938 hours). A total 5 patients developed VTE (6.3%), of which 2 had DVT, 1 had PE and 2 patients 

had both DVT and PE. Two patients were screened on preoperative evaluation, the other 3 patients developed VTE postoperatively. In 

the group before our intensive screening and prophylaxis protocol, postoperative VTE occurred 7.9% (3/38), while the incidence after the 

protocol was 0% (0/28), There was no in-hospital death.

Conclusion: The patients with delayed hip fracture surgery showed a high prevalence of preoperative VTE, but our management protocol 

showed effective successful prevention of symptomatic VTE including pulmonary embolism.
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Introduction: The purpose of this study was to identify the incidence of preoperative venous thromboembolism (VTE), and determine if 

high energy hip fracture affects preoperative VTE occurrence.

Materials and Methods: Three-hundred nine patients (244 low and 61 high energy injuries) treated between March 2015 and March 

2017 were included in this study. Indirect multidetector computed tomographic venography for the detection of preoperative VTE was 

performed at admission. The incidence of preoperative VTE was compared between high and low energy injury hip fractures. Logistic 

regression analysis was used to identify independent risk factors for preoperative VTE.

Results: The overall incidence of preoperative VTE was 18.4% (56 of 305 patients). Preoperative VTE was identified in 17 (27.9%) and 39 

(16.0%) patients in the high and low energy injury groups, respectively (p = 0.034). Multivariate logistic regression analysis showed that 

high energy injury, history of VTE, and myeloproliferative disease were significant predictive factors of preoperative VTE (OR = 2.451; 95% 

CI = 1.227 - 4.896, OR = 11.174; 95% CI = 3.500 - 35.673, OR = 6.936; 95% CI = 1.641 - 29.321, respectively)

Conclusion: Because high energy hip fracture is significantly associated with preoperative VTE occurrence, preoperative evaluation and 

proper thromboprophylaxis should be performed for patients with a high-energy hip fracture.
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Introduction: Acute kidney injury (AKI) is a common and serious complication after hip fracture surgery in older adults. Hypoalbuminemia 

is a known independent risk factor for AKI. However, few studies have investigated the relationship between early postoperative 

hypoalbuminemia and AKI after hip fracture surgery. Therefore, we sought to determine the incidence of and risk factors for AKI and the 

effects of early postoperative hypoalbuminemia on AKI incidence after surgery for hip fractures, especially intertrochanteric fractures of 

the proximal femur.

Materials and Methods: In this retrospective cohort study from a single center, we reviewed the medical records of 481 consecutive 

patients (>60 years) who underwent surgery for intertrochanteric fracture of the proximal femur. Multiple logistic regression was 

performed to identify independent risk factors for AKI. After determining the cut-off value of the minimal level of postoperative serum 

albumin during the first two postoperative days, we divided the patients into two groups: group 1 included 251 patients whose minimal 

early postoperative serum albumin level was 

Results: The incidence of AKI, defined based on the Kidney Disease Improving Global Outcomes criteria, was 11.8% (n = 57). Chronic 

kidney disease and the minimal early postoperative serum albumin level < 0.001, P = 0.025, and P = 0.011, respectively).

Conclusion: The incidence of postoperative AKI was 11.8%. Our findings demonstrate that early postoperative hypoalbuminemia is an 

independent risk factor for AKI in patients undergoing surgery for intertrochanteric fracture of the proximal femur.

Acknowledgment: N/A
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Introduction: The patient satisfaction of primary total knee arthroplasty (TKA) was reported greater than 80%. On the other hand, the 

rates of dissatisfaction after revision TKA was higher than primary TKA. While the predictors of dissatisfaction after TKA have been widely 

studied, there is limited knowledge regarding the factors associated with dissatisfaction following revision TKA. The purposes of this study 

were (1) to identify risk factors for dissatisfaction following revision TKA; and (2) to determine how these factors are affecting patient 

reported outcome measures (PROMs).

Materials and Methods: Between March, 2012 and June, 2016, 74 revision TKAs were performed by a single surgeon. Of these 

patients, 68 patients were included in this study and 6 patients were excluded due to follow-up loss of minimum 2 years. Preoperative 

demographics, the cause of revision, prosthesis type, the use of stem or block, the cementing technique for stem, postoperative range of 

motion and Central Sensitization Inventory (CSI) score were recorded. Postoperative radiographs, including alignment, the degree of joint 

line, posterior condylar offset and Insall-Salvati ratio for patella height and PROMs including Western Ontario and McMaster Universities 

Osteoarthritis Index score (WOMAC), and patient satisfaction, were evaluated. Patients were categorized into satisfied or dissatisfied 

group using satisfaction score of New Knee Society Scoring System (≥ 20 or < 20). Patient factors, surgical factors, and PROMs were 

compared by the identified predictors.

Results: Of the 68 patients, Forty-eight (70.5%) patients were satisfied and twenty (29.5%) patients were dissatisfied with the outcome of 

their revision operation at postoperative 2 years. Multivariate logistic regression analysis showed that the odds of dissatisfaction following 

revision TKA were increased 20.412 times in patients with CSI score > 40 (95% CI; 3.656 – 113.957, P = 0.001) and 10.233 times in patients 

with hybrid cementing technique (metaphyseal cementing) compared to modified hybrid cementing technique (metaphyseal cementing + 

stem tip cementing) in tibial stem fixation (95% CI; 1.011 - 103.558, P = 0.049).

Conclusion: Central sensitization and metaphyseal cementing only technique of tibial stem were strongly associated with patient 

dissatisfaction following revision TKA.

Acknowledgment: There was no external funding source in this investigation.
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Introduction: The aim of this study was to compare the clinical outcomes of the revision TKA in which trabecular metal cones and femoral 

head allografts were used for large bone defect.

Materials and Methods: Total 21 patients who have undergone revision TKA from July 2013 to December 2016 were enrolled in this study. 

Among them, 10 patients used trabecular metal cones, and 11 patients used femoral head allografts for large bone defect. Bone defect 

was classified according to the AORI classification and clinical outcomes were evaluated with Visual Analogue Scale (VAS), Hospital Special 

Surgery-score (HSS), Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC), Knee Injury and Osteoarthritis Outcome 

Score (KOOS), and ROM. Operation time was also evaluated and radiographs were assessed for signs of loosening. Shapiro-Wilk test was 

done to check normality and Student T-test and Mann Whitney U-test were done for comparison between two groups.

Results: The mean pre-op scores did not show significant difference. The mean VAS in the allograft and trabecular metal cone groups was 2.1 

± 0.87and 1.8 ± 0.53, respectively (p = 0.16). Mean HSS score were 76.3 ± 5.51 and 79.2 ± 4.12 respectively (p = 0.13) and mean WOMAC 

scores were 15.1 ± 3.25 and 14.8  ± 3.31 respectively (p = 0.06), and mean KOOS scores were 27.8 ± 4.77  and 25.5 ± 4.84  respectively 

(p = 0.07). Mean ROM ranges were 95.6 ± 17.54 and 97.3 ± 19.22  respectively (p = 0.09). No complications were noted in any cases. No 

migration or loosening of the implants was observed, nor was osteolysis. The median operation time of the allograft and trabecular metal 

cone groups was 137min(Range 111-198) and  102min(Range 93 -133) (p=0.02) respectively, which showed statistical significance.

Conclusion: According to this study, in case of revision TKA with large bond defect, using whether allograft or trabecular metal cones did 

not affect clinical outcomes. However operation time was significantly shorter in trabecular metal cone group, therefore in patients in poor 

general condition with severe underlying diseases, usage of trabecular metal cone would be better choice to shorten operation time and 

ease post-op care.

Acknowledgment: I would like to thank you to all of the mentors.
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Introduction: Comparison the controlled and uncontrolled periprosthetic joint infection after primary total knee arthroplasty treated with 

2 staged reimplantation

Materials and Methods: We reviewed 121 patients who had 2 staged re-implantation to control periprosthetic joint infection after primary 

total knee arthroplasty between 2006 and 2017. 93 patients were treated successfully with 2 staged re-implantation. but 28 patient were 

not, and need another surgical intervention, such as cement spacer insertion or drainage. We evaluated the clinical results by comparing 

past history, preoperative & postoperative laboratory finding, cultured microorganism,. the range of motion, Korean Knee Score (KKS).

Results: In infection control failed group, the mean level of hemoglobin A1c was higher than controlled group but there’s no significant 

diffrence between two group(p>0.05). 25 of 28 cases cultured microorganism in infection control failed group, as 50 of 93 cases cultured 

microorganism in infection controlled group with significant difference(p<0.05). the mean level of CRP before cement spacer insertion was 

4.22 in controlled group, but 5.46 in failed group with no signicant difference.(p>0.05)

Conclusion: The outcome of patients who had isolated with multi-drug resistant microorganism have more chanece to  fail to control 

infection. Preoperative CRP level was elevated in infection control failed group, but no significant difference between two group. The 

concerns and cautions will be needed in patient who have isolated multidrug-resistant microorganism

Acknowledgment: thanks to faculty of dongsan medical center
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Introduction: Knee Osteoarthritis (KOA) is a disease characterized by pain and gait disturbance. Gait data from the patient can provide 

valuable information regarding the diagnosis and burden of the disease. Recently, machine learning has shown good performance in 

analyzing complex data. This study investigated the accuracy of diagnosis of KOA using five machine learning algorithms for gait data.

Materials and Methods: Cross-sectional study was performed with 640 gait and X-ray data of 320 patients. KOA was determined by 

Kellegren-Lawrence grade (KL) on standing X-ray. KL 0 to 1 were coded as non-KOA (N = 244) and 2 to 4 as KOA (N = 396). Kinetic and 

kinematic data of the pelvis, hip, knee, and ankle joints were extracted from 3-dimensional gait data. To reduce the multicollinearity, gait 

data were treated with principal component analysis (PCA) for each joint and each plane. Seventy principal component scores were then 

extracted. Five machine learning algorithms, including k nearest neighbors (kNN), decision tree, random forest, Naïve Bayes, and support 

vector machine (SVM) were tested and diagnostic accuracy was evaluated with 10 fold cross-validation method. The diagnostic accuracy 

was also tested by logistic regression analysis. Analysis was performed with Python and SPSS programs.

Results: The diagnostic accuracy of KOA was 85.3%, 85.3%, 98.1%, 100%, and 94.4% in kNN, decision tree, random forest, Naïve Bayes, 

and SVM, respectively. The logistic regression analysis showed the diagnostic accuracy of 87.2%.

Conclusion: Machine learning gait analysis was more accurate than conventional logistic regression analysis in KOA diagnosis. It can be an 

alternative approach for the diagnosis of KOA.

Acknowledgment: All authors declare that they have no conflict of interest in the authorship or publication of this contribution. No funds 

were received in support of the study.
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Introduction:  Although a lot of previous research had been published in worldwide, dietary risk factors for osteoarthritis (OA) has focused 

mainly on overall nutritional intake such as body mass index (BMI), rather than on specific foods including beverages. As the consumption 

of various beverages has increased remarkably over the past decade in Korea, this study aims to investigate the relationships between 

beverages and radiographic knee OA in Korea.

Materials and Methods:  We performed a cross-sectional study using the Korean National Health and Nutrition Examination Survey 

(KHANES) from 2010 to 2011. Out of 17,476 individuals, we limited to participants aged 50 years and over. Then, we excluded participants 

who did not have plain knee radiographs and who did not complete a survey. Finally, we examined data from 5,503 subjects. To assess the 

frequency of beverage consumption, we utilized the food frequency questionnaires from KHANES, which provides nine response choices. 

Then, we reorganized the nine responses in two to three groups according to the frequency of beverage consumption. Radiographic knee 

OA was assessed with the Kellgren-Lawrence grading system and it was defined as those who had a KL grade ≥2 in at least one knee. 

We analyzed the relationship between radiographic knee OA and beverage consumption with chi-square tests and multivariable logistic 

regression analysis after adjustment for confounding factors including age, BMI, waist circumference, smoking, alcohol drinking, regular 

physical exercise, diabetes mellitus, hypertension prevalence, and income.

Results:  In the chi-square test, radiographic knee OA was inversely associated with coffee consumption in women (P < 0.05), but not men. 

It was also inversely associated with consumption of green tea and milk in both sexes (P < 0.05). In regression analysis after adjusting for 

confounding factors, we found that prevalence of radiographic knee OA was lower in women who drink coffee daily than in women who 

did not (P for trend < 0.05). However, there was no significance in men. There were no significant associations between radiographic knee 

OA and consumption of other beverages in regression analysis.

Conclusion:  Coffee consumption was inversely associated with prevalence of radiographic knee OA in women. A number of evidences 

suggest a protective effect of exogenous estrogen on cartilage and bone turnover. Coffee is a chemically complex beverage containing 

many compounds that can affect estrogen levels and these estrogenic effects of coffee would have influenced the different outcomes 

between men and women.

In addition, as the coffee consumption increased, it became more closely correlated with a reduced risk of radiographic knee OA in 

women.
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Introduction: Pivot shift test is widely used to evaluate rotational instability in anterior cruciate ligament (ACL) rupture. However, it remains 

a surgeon-subjective test lacking quantitative measurements. In this study, we aimed to quantify the pivot shift test using an accelerometer 

sensor of smartphone.

Materials and Methods: Eighteen patients who underwent ACL reconstruction were included in this study. Pivot shift test was performed 

under anesthesia and graded by the examiner according to the IKDC classification [normal (0), glide (1), clunk (2), and gross (3)]. During 

the test, smart phone was attached on Gerdy’s tubercle and acceleration change was measured. Acceleration change was compared 

between ACL ruptured and un-injured knee and also compared according to the grade of pivot shift.

Results: The average acceleration change was 2.11±1.06m/s2 in ACL ruptured knee and 0.83±0.36m/s2 in un-injured knee (p<0.001). 

In regard to the pivot shift test, grade 1 showed 1.30±0.58m/s2 of acceleration change and grade 2 or 3 showed 2.76±0.90m/s2 of 

acceleration change (p<0.001).

Conclusion: Pivot shift test could be easily quantified using the accelerometer sensor of smartphone.

Acknowledgment: All authors declare that they have no conflict of interest in the authorship or publication of this contribution. No funds 

were received in support of the study.
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Introduction: Limited data suggest different timelines for postoperative recovery and return to recreational and sports activities following 

unicompartmental knee arthroplasty (UKA) and high tibial osteotomy (HTO). The purpose of this prospective cohort study was to compare 

the recovery patterns and participation in recreational and sports following UKA and HTO over time. The purpose of our study was to 

compare (1) the recovery pattern of postoperative physical activity and function in early postoperative period, and (2) the difference of 

participation in recreational and sports activities pre- and postoperatively (number of sports, duration, session per week, different activities).

Materials and Methods: Between January 2015 and March 2016, forty-nine HTOs (49 patients) and 42 UKAs (42 patients) were 

performed by a single surgeon. The walking, worst and average 24-h pain visual analogue scale (VAS), Western Ontario and McMaster 

Universities Osteoarthritis Index (WOMAC) score, Tegner activity score, Lysholm knee score and the University of California at Los Angeles 

(UCLA) activity score were evaluated preoperatively and postoperatively at 3, 6, 12 and 24 months. Participation in recreational and sports 

activities was also assessed preoperatively and 24 months postoperatively.

Results: Preoperatively, there were no differences in VAS, WOMAC, and Lysholm knee scores between groups; however, the HTO group 

showed superior Tegner and UCLA scores (p < 0.05). At postoperative 3 and 6 months, the UKA group showed superior VAS, WOMAC, 

and Lyshom scores compared with HTO group (p < 0.05 for all). However, at 12 and 24 months postoperatively, both groups had similar 

VAS, WOMAC, Lysholm, Tegner and UCLA scores (p > 0.05 for all). When all the baseline scores were adjusted for the mean changes, the 

UKA group showed a significant improvement in UCLA score compared with the HTO group until 12 months after the operation (p = 0.008). 

The rate of return to sports activity was 94.1% in UKA group and 75.0% in HTO group at 24 months postoperatively (p = 0.031). The 

average time to walk naturally and to participate in recreational and sports activities after operation was 6.2 and 8.4 months in the HTO 

group and 3.7 and 3.8 months in the UKA group (p = 0.001 and p < 0.001, respectively).

Conclusion: Although the recovery was similar at postoperative 24 months, the patients who were treated with UKA showed superior 

recovery compared with those who were treated with HTO during early postoperative period. A significantly higher number of patients in 

the UKA group returned to sports activity and earlier than patients in the HTO group.

Acknowledgment: There was no external funding source in this investigation.
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Introduction: Ligamentous deficiency of the knee has been a contraindication to medial unicompartmental knee arthroplasty (UKA), 

particularly with anterior cruciate ligament (ACL) or medial collateral ligament (MCL) deficiency. However, recent studies have reported no 

significant difference in the clinical outcomes of medial UKA between patients with intact and deficient ligaments. We used computational 

simulation to investigate the effect of ligamentous deficiency in UKA.

Materials and Methods: Validated finite element (FE) models for conditions of various cruciate and collateral ligamentous deficiencies were 

developed to evaluate the biomechanical effects of ligamentous deficiency in UKA for normal and varus knee patients. The conditions of 

various ligamentous deficiencies were MCL deficiency, ACL deficiency, lateral collateral

ligament (LCL) deficiency, posterior cruciate ligament(PCL) deficiency, MCL+ACL deficiency, ACL+PCL deficiency, ACL+LCL deficiency, 

MCL+ACL+PCL deficiency and LCL+ACL+PCL deficiency. Contact stresses in the medial polyethylene (PE) insert, lateral articular cartilage 

stress, and quadriceps tension were analyzed under gait-loading conditions.

Results: Medial PE stress, lateral articular cartilage stress, and quadriceps tension in a normal knee UKA model were increased in the order 

of ACL deficiency > MCL deficiency > LCL deficiency > PCL deficiency in the stance phase of the gait cycle, compared to those in a model 

without ligamentous deficiency. The increase in medial PE stress and quadriceps tension was greater in the varus knee UKA model than in 

the normal knee UKA model, and the lateral cartilage stress was not different from that in the normal knee UKA model.

Conclusion: Care should be taken to extend the indication when performing UKA in patients with ligamentous deficiency, especially when 

varus knee with ACL or MCL deficiency is present.
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Introduction: There is no consensus for the level of bone cutting and position of tibia component in coronal plane in medial UKA. We tried 

to evaluate the difference of medial and lateral tibia plateau level and to find out influencing factors on it in patients with robot-assisted 

medial unicompartmental knee arthroplasty (UKA), total knee arthroplasty (TKA), and mild osteoarthritis (OA) patients.

Materials and Methods: The difference between medial and lateral tibia plateau (TPD) in coronal plane along with the difference between 

medial and lateral femoral condoyle level (FD), posterior tibia slope, and mechanical femoro-tibial angles (mFTA) were measured in 144 

female patients (144 knees) scheduled for 43 robot-assisted medial UKA, 45 TKA, and 56 mild OA patients. We also compared the TPD 

according to the degrees of mTFA (0 to 5 , 5 to 9, 10 to 15, and over 15 degrees). ANOVA was used for comparison between 3 groups and 

multiple Linear Regression analysis was done to find out influencing factors on TPD. Subgroup correlation analysis between TPD and other 

variables in each group were also analysed.

Results: There was significant differences on age (p<0.01, between TKA and medial UKA, and TKA and mild OA group), mFTA (p<0.01, 

between TKA and medial UKA, and TKA and mild OA group)Table1. There was no significant difference of TPD among three groups along 

with BMI, posterior tibia slope, and FD. On regression analysis, significant variable influences on increase TPD are increased mFTA and 

decreased FD. In subgroup analysis, the significance between TPD and mFTA was shown in medial UKA and TKA group (p<0.01 ) but not 

in mild OA group (p=0.109).When TPD was compared according to mTFA degrees, the TPD was decreased in over 15 degrees of mFTA.

Conclusion: There was significant relationship between TPD and mFTA in preoperative evaluation, and this study may help the surgeons to 

plan the bone cutting level and position tibia component in coronal plane in medial UKA.
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Introduction: Soft tissue balancing which is above all most important factor of total knee arthroplasty, has been performed by subjective 

methods. Recently objective orthosensor has been developed for compartment pressure measurement. The purpose of this study was: (1) 

to quantify the compartment pressure of the joint throughout the range of motion during TKA using orthosensor, (2) to determine the 

usefulness of orthosensor by analyzing correlation between the pressure in both compartment with initial trial and after final implantation, 

and (3) to evaluate the types and effectiveness of additional ligament balancing procedures to compartment pressure.

Materials and Methods: Eighty-four patients underwent total knee arthroplasty (TKA) using VERASENSE Knee System. TKA was 

performed by measured resection and modified gap balance technique. Compartment pressure was recorded on full extension, 30°, 60°, 

90° and full flexion at initial (INI), after each additional procedure, and after final (FIN) implantation. “Balanced” knees were defined as 

when the compartment pressure difference was less than 15 pounds.

Results: Thirty patients (35.7%) showed balanced knee initially and 79 patients (94.0%) showed balance after final implantation. The 

proportion of balanced knee after initial bony resection, modified gap balancing TKAs showed significantly higher proportion than 

measured resection TKAs (P = 0.004) On both compartment, the pressure was generally decreased throughout the range of motion. 

Linear correlation on both compartment showed statistically significant throughout the range on motion, with higher correlation value on 

the lateral compartment. Total 66 additional ligament balancing procedures were performed.

Conclusion: Using orthosensor, we could obtain 94% quantified balance knee, consequently. And between the techniques, measured 

resection TKA showed less balanced knee and also required more additional procedures compared to modified gap balancing TKA. 

Furthermore, with the acquired quantified data during appropriate ligament balancing, the surgeon could eventually reduce the 

complications associated with soft tissue imbalance in the future.

Acknowledgment: n/a
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Introduction: The mechanically aligned (MA) knee is a gold standard of total knee arthroplasty (TKA). However, alignment, laxity and joint 
line of native knee should be altered to achieve MA knee and these unnatural alterations may cause abnormal tightening or slackening 
of soft tissues and kinematical changes. Recently, kinematically aligned (KA) TKA that restores native alignment, joint line and laxities has 
emerged, but whether KA TKA restores knee motion and stability more physiologically than MA TKA remains unclear. The purpose of this 
study was to determine how different are rollback and laxities between KA and MA TKA.
Materials and Methods: Seven pairs of fresh-frozen cadaveric knees (6 male, 1 female) were used. From each pair, one knee was randomly 
assigned to KA and the other knee to MA TKA. All TKAs were performed using a single-radius standard cruciate-retaining prosthesis. 
MA TKAs were performed with the conventional measured resection technique, whereas femur and tibia were resected as much as the 
implant thickness and parallel to native joint line in KA TKA. The specimens were securely mounted on a custom knee testing system and 
digitized with a MicroScribe device to measure knee motion and laxities at knee flexion angles of 0°, 30°, 60°, and 90°. Medial and lateral 
femoral rollbacks and tibial axial rotation during the range of motion (ROM) were recorded. Additionally, the length of medial and lateral 
collateral ligament during the ROM were measured. Anterior-posterior, internal-external rotation, and varus-valgus laxities after application 
of 60-N loading were also measured.
Results: Although lateral femoral rollback during the whole ROM of both KA and MA TKA were decreased, medial rollback of KA TKA was 
similar to native knee. However, medial rollback of MA TKA significantly decreased and even anteriorly translated. However, there were 
no differences in tibial axial rotation between native knee and both KA and MA TKA. In addition, there were no differences in patterns 
of MCL and LCL length changes according to flexion angle between native knee and both KA and MA TKA. Postoperative internal and 
external rotation changes after KA and MA TKA were similar to those of native knee, with the exception of increased external rotation 
after MA. In addition, anterior laxity of both KA and MA TKA were increased but posterior laxity of both KA and MA were similar to those 
of native knee. Varus laxities of both KA and MA TKA and valgus laxity of KA TKA were similar to those of native knee but valgus laxity of 
MA TKA was increased at knee flexion angles of 30° and 60°.
Conclusion: KA TKA restored medial rollback and axial and coronal laxities more physiologically compared with MA TKA.
Acknowledgment: Corentec Co. Ltd kindly provided the implants and surgical instruments used in this study.
Keywords: Kinematically, mechanically, total knee arthroplasty, rollback, laxity
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Introduction: As most daily living activities were performed in the early and mid-flexion range of knee range of motion (ROM), stability 
in the mid-flexion range is essential for a superior functional performance and patient satisfaction after total knee arthroplasty (TKA). 
However, the mechanism of mid-flexion instability was not clearly established. Theoretically, joint line alteration is suggested as one of the 
causes of mid-flexion instability but whether joint line preservation restore knee kinematics and laxity following TKA was undetermined. 
We conducted this matched pair cadaveric study to test our hypothesis that joint line preserved (JLP) TKA would provide more physiologic 
rollback and stability compared with conventional TKA.
Materials and Methods: Seven pairs of fresh-frozen cadaveric knees were used. From each pair, one knee was randomly assigned to JLP 
TKA and the other knee to conventional TKA. All TKAs were performed using a single-radius standard cruciate-retaining prosthesis. 
Conventional TKA were performed with the traditional measured resection technique. In JLP TKA, both femur and tibia were resected 
as much as the thickness of component and parallel to native joint line. The specimens were securely mounted on a custom knee testing 
system and digitized with a MicroScribe device to measure knee motion and laxities at knee flexion angles of 30°, 45°, and 60°. Medial and 
lateral femoral rollbacks and tibial axial rotation during the range of motion (ROM) were recorded. Anterior-posterior, internal-external 
rotation, and varus-valgus laxities after application of 60-N loading were also measured.
Results: Although lateral femoral rollback during the whole mid-flexion range of both JLP and conventional TKA were decreased, medial 
rollback of JLP TKA was similar to native knee. However, medial rollback of conventional TKA significantly decreased and paradoxical 
anterior translation was shown at knee flexion angles of 60°. On the other hand, there were no differences in tibial axial rotation between 
native knee and both JLP and conventional TKA. In terms of laxity, postoperative internal and external rotation changes after JLP TKA were 
similar to those of native knee but external rotation of conventional TKA were significant increased at whole mid-flexion range. In addition, 
anterior laxity of both TKAs were increased but posterior laxity of both TKAs were similar to those of native knee at whole mid-flexion 
range. Varus and valgus laxities of JLP TKA and varus laxity of conventional TKA were similar to those of native knee but valgus laxity of 
conventional TKA was increased at whole mid-flexion range.  
Conclusion: Preserving native knee joint line following TKA offers more physiologic mid-flexion knee motion and provides more axial and coronal 
stability compared with conventional TKA. Surgeons should be aware of excessive laxity in the mid-flexion range following conventional TKA.
Acknowledgment: Corentec Co. Ltd. Corentec Co. Ltd . kindly provided the graphic data used in this study.
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Introduction: There is controversy whether the revisional unicompartmental knee arthroplasty (UKA) converted to total knee arthroplasty 

(TKA) has compatible outcome compared to primary TKA patients. The purpose of this study is to compare the revisional UKA to TKA 

to primary TKA patients using the previous published studies. The hypothesis was that the revisional UKA group would need additional 

operative procedures including the stems and augments resulting in poorer clinical outcome than the primary TKA group.

Materials and Methods: A literature search of online register databases was made. Clinical trials that compared revisional UKA to TKA with 

primary TKA were identified. An electronic literature search was performed using Medline, EMBASE, Cochrane library database, Web of 

science and Scopus. The last electronic search was carried out on September 22, 2017.

Results: A total of 2034 articles were identified from the keywords search. After extraction, 11 studies for identified for eligibility. Forest 

plots for intraoperative findings, postoperative clinical scores, and the reoperation rates demonstrated general trend of favoring the primary 

TKA group than the revisional UKA group. The intraoperative tourniquet time, Western Ontario and McMaster Universities Osteoarthritis 

Index (WOMAC)-pain, WOMAC-functional, Oxford Knee Score, and the reoperation rate reached significant statistical values.

Conclusion: The revisional UKA converted to TKA group has inferior outcome compared to primary TKA group. The operation time 

resulting from additional procedures such as bone grafting, stems and augments, postoperative clinical outcome such as WOMAC and 

OKS and the reoperation rate statistically favors the primary TKA group.

Acknowledgment: The first 2 authors (Jin Kyu Lee, Hyun Jung Kim) contributed equally.
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Introduction: Mobile-bearing UKA is an attractive operation because of its advantages such as low polyethylene wear.  However, it also 

has drawback of unexpected bearing dislocation. Bearing dislocation has occurred more frequently among Asian population who need a 

lifestyle of deeper knee flexion than Westerners. The objective of this study was to investigate whether mobile-bearing UKA could be used 

for Asians known to have a high likelihood of bearing dislocation.

Materials and Methods: We retrospectively analyzed 22 cases of bearing dislocation that occurred out of 531 cases of mobile-bearing 

medial UKA performed by a senior surgeon (Song MH) using Oxford Knee Phase III for the last 14 years.

Results: The overall incidence of bearing dislocation was 4.1% (22/531). Nineteen cases were replaced with thicker bearing while the 

remaining three cases were treated by closed manual reduction. Of these 22 patients, 7 (32%, 7/22) cases had 2nd dislocation and 2 (9%, 

2/22) cases had 3rd dislocation. The two patients who had 3rd dislocation were converted to TKA in our hospital. One patient with 2nd 

dislocation was converted to TKA at another hospital. The Kaplan-Meier 5-year survival rate from the first bearing dislocation to conversion 

TKA was 85.9%. Patients with previous non-anatomical bearing model displayed a relatively high dislocation rate of 9.6% (18/187). 

However, this rate was decreased significantly to 1.1% (4/344) after application of a new anatomical bearing model with improved bearing 

design.

Conclusion: After mobile-bearing UKA, a bearing dislocation may occur. However, there is no need to convert to TKA immediately. 

Simple bearing exchange could have good results for a considerable long period of time. The frequency of dislocation can be decreased 

considerably due to the development of new device with improved bearing design. Thus, mobile-bearing UKA is appropriate for Asian 

population.

Acknowledgment: None

Keywords: Unicompartmental knee arthroplasty, Oxford knee, Bearing dislocation, Asian



Oral Presentations

146

The 62nd Annual Congress of the  Korean Orthopaedic Association 2018

 Presentation No. 261  

Title: The result of allogenic bone graft for primary total knee arthroplasty in patients with severe varus deformity
Authors: KEUN CHURL CHUN1 , SUNG HUN KIM1 , HANG HWAN CHO1 , SAINTPEE KIM1 , CHURL HONG CHUN1

Presenter: KEUN CHURL CHUN Corresponding Author: CHURL HONG CHUN Field: Knee
Affiliation:  1. WONKWANG UNIVERSITY HOSPITAL { Orthopaedic } 

Introduction: In patients with severe varus deformity of knee accompanied with stiffness or laxity, authors performed primary total knee 
arthroplasty using allogenic bone graft and constrained condylar knee design stem(CCK) or posterior stabilized (PS) design with extended 
rod and evaluated clinical outcomes.
Materials and Methods: From March 2002 to February 2016, a total of 42 patients and 43case(one case ; both knee) (14 men and 28 
women) who underwent primary total knee arthroscopy with allograft bone(19 cases with allogenic femoral head bone and 24 cases with 
allogenic chip bone) in patients with severe varus deformity were included. 17 case had CCK (Legacy Constrained Condylar Knee, LCCK
Ⓡ, Zimmer) prostheses used and 26 case had PS (Legacy knee posterior stabilized, LPSⓇ, Zimmer) with extended rods used. There were 1 
patient with psoriatic arthritis, 6 patients with post traumatic arthritis, 8 patients with rheumatic arthritis,  27 patients with degenerative 
osteoarthritis. Clinical outcomes were evaluated with Visual Analogue Scale (VAS), Hospital Special Surgery-score (HSS), Western Ontario 
and McMaster Universities Osteoarthritis Index (WOMAC), Knee Injury and Osteoarthritis Outcome Score (KOOS), and ROM. As radiologic 
evaluation, we measured Hip-Knee-Ankle(HKA) angle and examined if there was any sign of loosening, and allograft bone union period. 
Shapiro-Wilk test was done to check normality and Student T-test and Mann Whitney U-test were done for comparison between pre and 
postoperative result. Prosthesis survival was assessed using Kaplan-Meier’s survival analysis.
Results: Average follow up period was 9.79years ± 5.51. The median VAS score improved from 9 points(7–10) pre-operatively to 2 
points(1–3) post-operatively [P <0.01]. The median HSS score improved from 52 points(23–77) pre-operatively to 93 points(82–100) post-
operatively [P <0.01]. The median WOMAC score improved from 67 points(55–79) pre-operatively to 17 points(12–25) post-operatively [P 
<0.01]. The median KOOS score improved from 72 points(59–93) pre-operatively to 24 points(18–32) post-operatively [P <0.01]. Similarly, 
the average ROM improved from 65.12° ± 33.72 to 125.58° ± 10.78, post-operatively [P < 0.001]. The average hip-knee-ankle (HKA) angle 
was 173.65° ± 13.83, pre-operatively and 181.39° ± 1.71, post-operatively. Radiolucencies were evident in 5 knees, mostly on the tibial side. 
Allograft bone union period was 6.54month ± 2.42 in average and prostheses survival rate was 88.4% at a mean follow-up of 4.72 years.
Conclusion: In knee with severe varus deformity resulted from psoriatic arthritis, post traumatic arthritis, rheumatic arthritis, degenerative 
osteoarthritis. it is very difficult to perform total knee arthroplasty and also very hard to expect good prognosis. However, in this study, 
patients who had used allogenic bone graft and CCK or PS(extended rod) showed favorable result in long term, which allows us to say that 
allogenic bone graft with CCK or PS(extended rod) is recommended for P-TKR in knee with severe varus deformity.
Acknowledgment: I wound like to thank you to all of the mentors.
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Introduction: For TKA patients, implant shape and fitting are important factors in achieving postoperative satisfaction. The newly 
introduced personalized anatomic implant has the advantage of fitting more accurate to the tibia and minimizing bone cut of the femur. 
The authors analyzed clinical and radiological minimum 2-year follow-up results after total knee arthroplasty (TKA) using personalized 
anatomic implant.
Materials and Methods: The medical records of 40 patients that underwent 62 TKAs using personalized anatomic implant from June 2015 
to January 2016 and followed up for at least 2 years were retrospectively reviewed. Preoperative and postoperative clinical assessment using 
The Internal Knee Documentation Committee (IKDC) subjective form, Western Ontario and McMaster Universities Arthritis Index (WOMAC), 
and Knee Injury and Osteoarthritis Outcome Score (KOOS) scores were reviewed. Preoperative and postoperative ranges of motion (ROMs) 
were reviewed. The tibiofemoral angle was evaluated by simple radiography preoperatively and at the final follow-up. Valgus angle of 
femoral components (alpha), varus angle of tibial components (beta), flexion angles of femoral components (gamma), posterior slopes of 
tibial components (delta) and the presence of radiolucent line (RLL) were evaluated immediately after surgery and at the final follow-up.
Results: At the final follow-up visits, average ROM improved significantly from 105.16°(70°–130°) to 125.77° (90°–139°) (p<0.01). Clinical 
assessments improved significantly with average IKDC subjective score from 31.11 (10–51) to 62.63 (34–80), average WOMAC score from 
62.03 (41–88) to 9.54 (1–53), and average KOOS score from 75.33 (23–124) to 119.58 (87–150) (p<0.01). The average tibiofemoral angle 
was 10.18° varus preoperatively and 0.45° varus at the final follow-up which indicated the correction of malalignment (p<0.01). The mean 
alpha, beta, gamma, delta angle were 97°, 89.66°, 4.87°, 85.76° immediately after surgery and 97°, 89.73°, 4.84°, 85.73° at the final 
follow-ups. (p = 1, 0.44, 0.62, 0.62) RLL was not found at the final follow up.
Conclusion: TKA using personalized anatomic implant produced satisfactory clinical outcome without early failure at minimum 2-year 
follow-up.
Acknowledgment: none
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Introduction: The objective of this study was to determine whether robot-assisted total knee arthroplasty improves the clinical and 

radiologic outcomes comparing conventional total knee arthroplasty in a long term follow up.

Materials and Methods: We retrospectively compared 102 knees (82 patients) in the robot-assisted total knee arthroplasty group and 

104 knees (89 patients) in the conventional total knee arthroplasty group. The mean duration of follow-up was 10.6 years. The clinical 

outcomes were evaluated with Knee society knee score, SF-36, knee range of motion, operation time and complications. The radiologic 

outcome was evaluated with the hip-knee-ankle angle and coronal and sagittal alignments of femoral and tibial components.

Results: The clinical outcomes did not show statistically significant difference between the two groups. The prevalence of outlier in hip-

knee-ankle angle was 12.7% and 17.3% in robot-assisted and conventional total knee arthroplasty group respectively. (P>0.05) The 

component alignments (α°, β°, γ°, δ°) revealed a tendency toward lower prevalence rates of outlier in robot-assisted total knee arthroplasty 

group rather than the conventional total knee arthroplasty group without statistical proof though. (p >0.05)

Conclusion: There was no difference in long-term clinical and radiologic outcomes between the knees that underwent robot-assisted total 

knee arthroplasty and conventional total knee arthroplasty.

Acknowledgment: Purpose: The objective of this study was to determine whether robot-assisted total knee arthroplasty improves the 

clinical and radiologic outcomes comparing conventional total knee arthroplasty in a long term follow up.

Methods: We retrospectively compared 102 knees (82 patients) in the robot-assisted total knee arthroplasty group and 104 knees (89 

patients) in the conventional total knee arthroplasty group. The mean duration of follow-up was 10.6 years. The clinical outcomes were 

evaluated with Knee society knee score, SF-36, knee range of motion, operation time and complications. The radiologic outcome was 

evaluated with the hip-knee-ankle angle and coronal and sagittal alignments of femoral and tibial components.

Results: The clinical outcomes did not show statistically significant difference between the two groups. The prevalence of outlier in hip-

knee-ankle angle was 12.7% and 17.3% in robot-assisted and conventional total knee arthroplasty group respectively. (P>0.05) The 

component alignments (α°, β°, γ°, δ°) revealed a tendency toward lower prevalence rates of outlier in robot-assisted total knee arthroplasty 

group rather than the conventional total knee arthroplasty group without statistical proof though. (p >0.05)

Conclusions: There was no difference in long-term clinical and radiologic outcomes between the knees that underwent robot-assisted total 

knee arthroplasty and conventional total knee arthroplasty.
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Introduction: Acutely swollen or painful knees are common complaints and prompt diagnosis of septic arthritis is crucial. However, overall 

quality of evidence for the diagnosis of septic arthritis is relatively low. Machine learning have been applied to many prediction and 

classification problems, and could be a good technique for constructing a diagnostic model of septic arthritis. We sought to develop a 

machine learning based diagnosis system. 

Materials and Methods: This study enrolled 198 patients who underwent surgical treatment due to the risk of septic arthritis of knee 

and could confirm the diagnosis from January 2007 to December 2016. All patients followed up more than 1 year from surgery. We 

applied modified criteria of Newman for case-definition of septic arthritis. Laboratory findings of serum(including, white blood cell(WBC), 

polymorphic neutrophils(PMN), C-reactive protein(CRP), erythrocyte sediment rate(ESR) and uric acid) and synovial fluid(including, WBC 

and PMN). Various machine learning techniques (including, decision tree, random forest, linear regression and artificial neural network) 

were used to compare the accuracy of prediction. The dataset was divided into independent training and test sets (80% and 20%, 

respectively). Optimized model after 5-fold cross-validation was evaluated with the test set. Receiver operating characteristic (ROC) curves 

and area under the curves(AUCs) were evaluated.

Results: Mean age of patients was 65.3 years. Among the study population, septic arthritis was defined for 86 patients by modified 

Newman criteria. The AUCs of ESR, CRP, synovial PMN and synovial WBC were 0.620, 0.676, 0.635 and 0.786, respectively. The AUCs 

of logistic regression, decision tree, random forest and artificial neural network were 0.796, 0.857, 0.893 and 0.940, respectively. The 

prediction accuracies of logistic regression, decision tree, random forest and artificial neural network were 75%, 82%, 86% and 91%.

Conclusion: We suggest a deep perceptron neural network-based prediction model for septic arthritis using basic demographic, joint fluid 

and serum data. Septic arthritis prediction might be enhanced by this prediction model.

Acknowledgment: None
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Introduction: The Tegner activity level and Marx activity level measure the patient’s perspective of function and activity, respectively and 

improvement in function and activity, along with patient satisfaction, are the primary goals for most knee surgeries. However, there are no 

study to investigate normative data available for the Tegner activity level and Marx activity level in South Korean. The purpose of this study 

was to establish a reference values for the Tegner activity level and Marx activity level in South Korean with normal population by age 

group and gender.

Materials and Methods: Questionnaires were completed by the 1239 subjects(596 women) in South Korean who considered there activity 

normal: Tegner activity level and Marx activity level. We calculated means, medians, percentage for distribution for these score by age 

group and gender. The weighted mean of the Tegner activity level and the Marx activity level were calculated by using the data of the 

National Statistical Office considering gender and age weights

Results: .The average Tegner activity level score was 4.64(range 1~10, weighted mean 4.59, median 5), and the average Marx activity level 

score was 4.78(range0-16, weighted mean 4.68, median 4). The Marx activity level, which showed the highest distribution(16.1%) among 

all subjects, was zero. The average Tegner activity level for men was 5.13(range1-10, weighted mean 5.09, median5), and for women was 

4.13(range1-10, weighted mean: 4.12, median 4). The average Marx scale score for men was 5.69(range0-16, weighted mean 5.60 median 

5), for women was 3.79(range0-16, weighted mean 3.80, median 3). The Tegner activity level was decreased with increasing age. Marx 

activity level decreased with increasing age group in male, but the Marx activity level of female group1(18 to 30 years) was lower than that 

of group2(31 to 45 years).

Conclusion: This study acquired the average level of activity in healthy Korean adults by age and gender. These data are used as standard 

point of reference for the realistic treatment goal according to gender and age.

Acknowledgment: We thank the medical Team "Hafel Baum" for dedicated work which this study was conducted.
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Introduction: The tibial tubercle-trochlear groove distance (TT-TG) is an important parameter for measurement of the patellofemoral 

malalignment. Generally, TT-TG distance is measured by axial computed tomography (CT) image. Patients with trochlear dysplasia, a 

reference point may be difficult to determine resulting in inaccuracy for TT-TG measurement, thus 3D CT may improve the accuracy of the 

TT-TG measurement. 

To compare the reliability of TT-TG distance between a conventional axial CT and 3D CT.

Materials and Methods: Patients who were operated for patellar instability were enrolled from 2004 to 2015 (n = 37 knees in 35 patients). 

In the matched control group, patients who had acute anterior cruciate ligament injury (< 4 weeks) were recruited (n=30). Preoperative 

CT scan was obtained in all patients. Two raters measured independently the TT-TG distance. The intra- and inter-rater reliability of 

conventional CT and 3D CT were assembled with intraclass correlation coefficients (ICCs) and the Bland-Altman plots were reported for 

their reliability. 

Results: In the trochlear dysplasia group, the intra-rater ICC value was excellent agreement for conventional axial CT and 3D reconstruction 

CT measurement. However, the inter-rater ICC value was fair to good agreement for conventional axial CT measurement and excellent 

agreement for 3D reconstruction CT. In the control group, Inter-rater ICC values were excellent agreement.

Conclusion: The Conventional Axial CT for measurement of TT-TG distance is considered a gold standard imaging protocol. However, in 

case of trochlear dysplasia patients, the exact reference point is distort. Using the 3D CT image is technically easier and more accuracy on 

patellar instability patients with bony abnormality.

Acknowledgment: None
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Introduction: The objective of the present study is to clarify the discrepancy in surgical options and presents evidence to treat patellar 
dislocation by evaluating which of the techniques yields better improvement in stability and functional recovery for patellar dislocation.
Materials and Methods: MEDLINE, EMBASE, the Cochrane Central Register of Controlled Trials, Web of Science, and SCOPUS electronic 
databases were searched for relevant articles comparing the outcomes of medial patellofemoral ligament (MPFL) treatment published 
up until August 2017. Data searching, extraction, analysis, and quality assessment were performed based on the Cochrane Collaboration 
guidelines. Clinical outcomes were evaluated using various outcome values in various techniques. In result with high heterogeneity, the 
95% prediction intervals (PIs) also investigated.
Results: Elevenighteen clinical studies were investigated. In patients with primary patellar dislocation, included, and there were no 
significant differences in all evaluated outcomes between conservative and surgical treatment groups. For patients with recurrent patellar 
dislocation, MPFL reconstruction was associated with favorable Kujala score (MD= -8.91, 95% CIs= -14.05 to -3.77, I2=94%, 95% PIs= 
-9.64 to -8.1) and Lysholm score (MD= -13.51, 95% CIs= -21.35 to -5.68, I2=96%, 95% PIs= -14.86 to -12.16) when compared to soft 
tissue realignment surgery.
Conclusion: Although Ssurgical treatment of MPFL for primary patellar dislocation is not superior to conservative treatment in restoring 
knee function and clinical outcomes including Kujala score, redislocation, and Tegner score, MPFL reconstruction is associated with more 
favorable clinical outcomes compared to medial soft tissue realignment surgery in patients with recurrent patellar dislocation. Double-
bundle MPFL reconstruction seems to provide more favorable outcomes compared to single-bundle MPFL reconstruction, but this finding 
should be interpreted with caution because the evidences were low from only a few studies.
Acknowledgment: The manuscript submitted does not contain information about medical device(s)/drug(s). No funds were received in 
support of this work. No relevant financial activities outside the submitted work.
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Introduction: The management of knee dislocation is challenging and the surgical protocol remains controversy. The purpose of this study 
was to evaluate our treatment protocols in knee dislocation patients and compare clinical outcomes of each treatment. 
Materials and Methods: From February 2000 to November 2014, among 70 patients who underwent operation because of knee 
dislocation, 68 patients (10 females and 58 males) who had a minimum of 3 years follow-up period were included in this retrospective 
study. Mean follow-up time was 80.7 months (37–145 months). Our treatment protocol was to perform in early phase in all patients, but 
delayed operation was performed in the case of a coexisting fracture or vascular injury or other systemic condition where the operation 
could not be performed. 45 patients who underwent reconstruction of the cruciate ligament at early stage were selected as group A, 
and 23 patients who underwent reconstruction with delay of more than 3 weeks were selected as group B. Of this group B, 11 patients 
underwent 2-staged ligament reconstruction, which medial or lateral collateral ligament was repaired initially and cruciate ligament was 
reconstructed as second operation. The remaining 12 patients underwent operation for all ligaments simultaneously. We used Lysholm 
score, Tegner activity stage, International Knee Documentation Committee (IKDC) rating, radiologic stress radiographs by KT1000. 
Student’s t tests, Mann-Whitney U test and chi-square tests were used for data analysis. 
Results: The mean duration of injury to the ligament reconstruction was 9.4 days (6–18 days) in group A and 128.8 days (28–324 days) 
in group B. In group A, the final overall IKDC rating was normal in 9 knees, nearly normal in 23, and abnormal in 13. In group B, the final 
overall IKDC rating was normal in 4 knees, nearly normal in 11, and abnormal in 8. Complications occurred in 5 cases in group A and 4 
cases in group B. The final range of motion was 127.4 ° ± 13.6 ° in group A and 132.3 ° ± 11.7 ° in group B, with no statistically significant 
difference. Lysholm score, Tegner activity stage and radiologic stress test were better in group A, but there was no statistical significance. 
Moreover, there was no significant differences between patients who underwent ligaments reconstruction in 2 stages and those who 
underwent reconstruction simultaneously.
Conclusion: We expected better clinical outcome in early phase group, but there was no difference between the two groups. If there is no 
disturbing factor in the condition of the patient, the operation can be done early, and if the operation is inevitably delayed, the final clinical 
result will not be much different.
Acknowledgment: This paper was supported by a Wonkwang University in 2018.
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Introduction: In anterior cruciate ligament (ACL) injury, diagnosis of anterolateral rotatory instability is essential. However, the clinical utility 
of stress radiographs remains unclear. The purpose of this study was to evaluate diagnostic accuracy and cut-off values for anterolateral 
rotatory instability in complete ACL injury by using stress radiographs at different knee positions. 
Materials and Methods: This was a prospective comparison study of patients who had undergone primary ACL reconstructions (42 
patients, group 1) and control subjects without ligament injuries (37 patients, group 2). The side-to-side differences in anterior translation 
of the medial (MM distance) and lateral compartments (LL distance) were measured from stress radiographs at 30°, 45°, 60° and 90° 
positions. The difference between the lateral and medial compartment (LL-MM distance) values was calculated. Anterolateral rotatory 
instability was confirmed with pivot shift test, and the area under the receiver-operating characteristic (AUC) curve was used for diagnostic 
accuracy of pivot shift test.
Results: The mean MM and LL distances in group 1 were 6.1 ± 2.1 mm and 8.9 ± 2.4 mm at 30°; 4.0 ± 2.0 mm and 5.5 ± 2.6 mm at 45°; 
respectively. There were significant differences between the 30° and 45° positions only (P < 0.05). The mean LL-MM distances in groups 
1 and 2 were 3.0 ± 1.4 mm and 0.7 ± 0.9 mm at 30°; 1.5 ± 2.0 mm and 0.4 ± 1.1 mm at 45°; respectively. There were also significant 
differences between groups at the 30° and 45° positions only (P < 0.05). The AUC at the 30° position was the largest of the measured 
distances. The 2.1-mm cut-off value for LL-MM distance had 78.4% sensitivity and 90.3% specificity, while 5.4-mm cut-off value for LL 
distance had 94.6% of sensitivity and 83.8% of specificity for pivot shift.
Conclusion: Stress radiographs with 2.1-mm cut-off value for LL-MM distance and 5.4-mm cut-off value for LL distance at 30° can aid in 
the diagnosis of anterolateral rotatory instability in ACL-injured knees. This study provides valuable information for the objective diagnosis 
of anterolateral rotatory instability.
Acknowledgment: Nothing to disclose. 
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Introduction: ALL may be considered whether to be repaired or reconstructed when considering ACL reconstruction. The decision 
regarding ALL can be even harder to make in case of revision ACL reconstruction.  In this study, we aimed to determine possibility of 
evaluation of ALL and examine differences in 1) visibility of anterolateral ligament of knee with conventional MRI, 2) degree of ALL injury 
related to attachment location, 3) combined injuries in relation to degree of ALL injury 4) incidence of ALL injury related to types of trauma, 
between patients with primary and revision ACL reconstruction. 
Materials and Methods: This retrospective study included 40 patients who underwent primary ACL reconstruction and 39 patients 
who underwent revision ACL reconstruction. Conventional MRI (1.5T) scans taken prior to primary or revision anterior cruciate ligament 
reconstruction surgery were obtained and analyzed for visibility of ALL, a degree of injury of ALL and combined injuries. Medical records 
were reviewed for history, frequency and types of trauma and incidence of combined injury. Both primary and revision groups were 
assessed accordingly. 
Results: Visibility of ALL observed in primary ACL reconstructed group was better (Table 1). In Primary ACL reconstruction group, any 
of 3 portions of ALL were visible in 38 cases (95%). Tibial portion was visible in 35(87%), meniscal portion 34(85%). All 3 portions of 
ALL were visible only in 15 cases (37.5%). Revision ACL reconstruction group yielded less visual portions. Any of 3 portions of ALL were 
visible in 19 (45%). Tibial portion 20 (47%) and meniscal portion 17 (42%). All 3 portions were visible only in 6 cases (14%). Primary 
ACL reconstruction group showed lower degree of injury across femoral, meniscal and tibial portions (Table 2). Between patients with 
complete and incomplete ALL injury, combined injuries of lateral meniscus, medial meniscus, cartilage and popliteus were not different in 
both primary and revision ACL reconstruction group (Table 3, 4). In primary ACL reconstruction group, severity of ALL injury and types of 
trauma were not related (Table 5). Also, there was no difference in ALL injury and failure types in revision ACL reconstruction group (Table 6). 
ALL tear severity on MRI had no association with the types of trauma.
Conclusion: While primary ACL reconstruction group yielded significantly better visualization and assessment of ALL, there were only 
15 cases (38%) where all 3 portions of ALL were visible. This is even more so in revision group where only 6 cases (14%) allowed visual 
evaluation of the ligament. Thus for the preoperative evaluation of ALL, MRI alone is not sufficient and should be complemented with 
other diagnostic modality. 
Acknowledgment: None.
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Introduction: Management of combined complete ruptures of the anterior cruciate ligament (ACL) and medial collateral ligament (MCL) 

remains controversial. The purpose of this study was to assess clinical outcome for patients with complete MCL injury in patients with ACL 

rupture, who were treated conservatively or surgically according to our management strategy.

Materials and Methods: Fifty-five patients with concurrent acute complete MCL injury and ACL rupture, who underwent ACL 

reconstruction and followed up at least one year, were retrospectively reviewed. Additional MCL reconstruction was performed if there 

remains grade III medial joint opening both in extension and 30º flexion under the manual valgus stress test and definite medial drive-

thru sign on the arthroscopic exam, even after ACL reconstruction. MCL reconstruction was performed using semitendinosus and gracilis 

autograft, with the tibial insertion remained attached. Anterior and medial stability was evaluated by the stress radiograph. Functional 

outcome was evaluated using Lysholm score, Tegner activity score, the rate of the return to sports, and patients’ satisfaction.

Results: Among 55 patients, 25 patients underwent concurrent MCL reconstruction, while others treated conservatively. Even the 

preoperative valgus instability was more severe in the reconstruction group, the side-to-side difference in the medial joint opening on the 

stress radiograph was less in the reconstruction group than the conservative treatment group (0.7mm vs. 1.7mm, p = 0.005), whereas 

there is no difference in the anterior stability. There was no difference in the Lysholm score (83.2 vs. 85.8, p = 0.515), Tegner activity score 

(4.1 vs. 4.5, p = 0.255), return to any sports (88% vs. 93% p = 0.650) or competing sports (19% vs 29%, p = 0.490), and satisfaction 

visual analog scale (6.5 vs. 7.1 p = 0.273).

Conclusion: Concurrent MCL reconstruction using hamstring autograft can be a viable option as it can restore medial stability in patients 

with acute grade III MCL injury combined with ACL rupture.

Acknowledgment: None
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Introduction: Because biomechanical studies demonstrate significant loosening of adjustable-loop devices compared to fixed-loop devices, 

retightening of the adjustable-loop is recommended.

However, there are no studies demonstrating knee stability and clinical outcomes after hamstring anterior cruciate ligament (ACL) 

reconstruction using an adjustable-loop device with retensioning and knot tying.

So we hypothesized that retensioning and knot tying do not result in loosening of the adjustable-loop device. However, we think If 

loosening occurs, it may affect knee stability and clinical outcomes.

Materials and Methods: 36 consecutive patients underwent hamstring ACL reconstruction using an adjustable-loop cortical suspension 

device for femoral fixation. After initial tightening of the adjustable-loop, retightening and knot tying were done and the hamstring graft 

was fixed at the tibial side. To measure the loosening of the adjustable-loop, multiplanar reformatted images of 3-T MRI scans were 

obtained in all patients at the immediate postoperative day, and at 6 months after surgery to evaluate the tunnel-graft gap between the 

top of the hamstring graft and the top of the femoral tunnel. At follow up, postoperative knee stability was evaluated using the Lachman 

test, pivot-shift test, and KT-1000 arthrometer. Functional outcomes were evaluated using Lysholm score and Tegner activity scale. 

Differences of the tunnel-graft gap between the immediate postoperative day and 6 months after surgery were calculated and correlated 

with knee stability and functional outcomes. The patients were divided into 2 groups according to the gap differences; one group (group ≥

4mm) with gap differences more than 3mm and the other group (group ≤3mm) with gap differences equal to or less than 3mm. The two 

groups were compared in terms of knee stability and functional outcomes.

Results: All patients were followed for a minimum of 2 years after surgery. The mean KT-1000 measurement was 1.5 ± 2.2 mm, and mean 

Lysholm score and Tegner activity scale were 93.6 ± 5.5 and 5.6 ± 1.5, respectively. The mean tunnel-graft gap was 2.1 ± 2.8 mm (range, 

0 -12 mm) at immediate postoperative day and 4.6 ± 3.5 mm (range, 0 -15 mm) at 6 months after surgery (P= .000). The mean gap 

difference was 2.5 ± 2.0 mm. The gap difference correlated with follow-up Lysholm score (P= .004), however, knee stability and Tegner 

activity scale were not correlated. And both groups according to the gap difference showed no statistically significant differences in knee 

stability and functional outcomes. However, Lysholm score was significantly higher in the group ≤3mm than the group ≥4mm (P= .044).

Conclusion: Although the adjustable-loop device was secured by retensioning and knot tying, MRI demonstrated loosening of the 

adjustable-loop at 6-month follow-up. Loosening of the adjustable-loop device did not affect knee stability or Tegner activity scale, but did 

affect Lysholm score after surgery.

Acknowledgment: None
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Introduction: The purpose of this study is to compare the clinical and radiological outcomes and second-look arthroscopic findings 

between two femoral cortical suspension devices (fixed loop and adjustable loop) in anterior cruciate ligament (ACL) reconstruction.

Materials and Methods: Seventy-nine patients were included for this study. The patients were divided into two groups, 41 patients of fixed 

loop group (EndoButton, EB) and 38 patients of adjustable loop group (TightRope, TR). The Tegner activity, Lysholm knee score, Lachman 

test, and pivot-shift test were compared between the two groups. Anterior stress radiographs and femoral tunnel widening on plain 

radiographs were also compared. Forty-eight patients (27 patients in the EB group and 21 in the TR group) underwent the second-look 

arthroscopy.

Results: At the final follow-up, the mean Tegner activity scores were improved in the both groups (5.1 ± 1.6 and 5.5 ± 2.1, P=0.312). The 

mean Lysholm knee scores also showed good results in the both groups (90.4 ± 7.8 and 91.0 ± 6.5, P=0.525). There were no statistical 

significances in the both groups in terms of Lachman test and pivot-shift tests (P=0.170, 0.706) as well as anterior stress radiographs (mean 

3.2 ± 1.4 mm and 2.9 ± 1.1 mm, P=0.343). Moreover, radiologic measurements comparing femoral tunnel widening at proximal and distal 

half also showed no significant differences (P=0.540, 0.412 on anteroposterior view, P=0.254, 0.437 on lateral view). In the second-look 

arthroscopy findings for graft tear and synovial coverage, there were no significant differences (P=0.578, 0.712). 

Conclusion: Both femoral cortical suspension devices showed good clinical outcomes. There were no statistical differences in terms of 

anterior stability and femoral tunnel widening after ACL reconstruction. Moreover, second-look arthroscopy revealed no significant 

differences in terms of synovial coverage and rupture of the graft.

Acknowledgment: none.
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Introduction: The aim of this study is to investigate the amount of the remnant tissue effecting on tibial tunnel widening, with more 

numbers of patients compared to previous studies

Materials and Methods: The study retrospectively reviewed patients who underwent arthroscopic ACL reconstruction with a quadrupled 

hamstring tendon autograft from March 2010 to August 2015. 127 patients who met both of the inclusion and exclusion criteria were 

enrolled for the analysis.  The patients were divided into three groups: non-remnant group (Group A), less than 1/2 of ACL remnant 

preserving group (Group B) and more than 1/2 of ACL remnant preserving group (Group C). Plain radiographs were taken at immediate 

post-op, and 6, 12 and 24 months postoperatively, then tibial tunnel widening was evaluated. Tunnel shape is classified in linear, cone, and 

cavity. The postoperative clinical assessment included the Lachman test, Pivot shift test, SSD of the KT-2000 and Lysholm knee score were 

evaluated.

Results: In total, there were 40 patients in the Group A, 45 patients in the Group B and 42 patients in the Group C and the median follow-

up time was 24.1 months (range 23–26 months). Positive enlargement was observed in 14 patients (35.0 %) in Group A, 11 patients 

(24.4%) in Group B and 9 patients (21.4 %) in Group C. Group A had statistically significant enlargement when compared to other groups. 

(P <0.05) However, there was no statistically significant difference between group B and group C. (P=0.985). Group A had statistically 

significant showed low percentage of linear shaped tunnel when compared to other groups. (P <0.05). Stability test (P values of Lachman 

test = 0.913, Pivot shift test = 0.956, SSD of the KT-2000 = 0.793) and Lysholm knee score (P=0.653) showed no statistically significant 

intergroup difference. 

Conclusion: In this study, the ACL remnant preservation technique could not completely prevent widening of the tibial tunnel, but it had 

some preventive effect regardless of the preserved remnant size and shape. However, this technique did not affect the mid-term clinical 

outcome of ACL reconstruction.

Acknowledgment: Declaration of personal and funding interests: None
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Introduction: Bone tunnel enlargement is one of the important factors which determine whether a revision ACL reconstruction will require 

a 1-stage or a 2-stage revision procedure. The goal of this retrospective cohort study is to compare the mid-to long-term outcomes of 

1-stage revision ACLR based on the amount of preoperative tunnel enlargement.

Materials and Methods: From 2002 to 2012, eighty-eight patients who underwent revision ACLRs were enrolled. The patients were 

divided into two groups based on the tunnel widening size (group A, <12mm; group B, ≥12mm). The following parameters were evaluated 

preand postoperative 5 to 15 years of follow-up: clinical scores (International Knee Documentation Committee [IKDC] subjective score, 

Lysholm score, Tegner score), and knee joint stability (anterior drawer test, Lachman test, pivot shift test, and the side-to-side difference in 

anterior tibial translation on Telos stress radiographs). The failure rate and survivorship were compared.

Results: The mean time to final follow-up was 7.9±2.6 years. There were 44 patients each in both groups. In both groups, there were no 

significant differences in postoperative IKDC subjective score, Lysholm scores, or Tegner activity scores. However, group A showed superior 

results in knee joint stability tests except for the anterior drawer test. We had 3 failures in group A (6.8%) and 6 in group B (13.6%). The 

overall survival rate was 93.1%, 84.6% after fifteen years, respectively.

Conclusion: In conclusion, in the 5-15-year results of the two groups, postoperative clinical scores were not significantly different. However, 

in the group with tunnel diameter <12 mm, postoperative Lachman test, pivot-shift test and side-to-side difference in anterior tibial 

translation on Telos stress radiographs were significantly superior compared to the group with tunnel diameter ≥12mm.

Acknowledgment: N/A
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Introduction: Anterior cruciate ligament (ACL) reconstruction using trans-tibial technique has been performed several decades, the 

predictive factors including anterolateral ligament injury for graft failure after trans-tibial ACL reconstruction are relatively unknown. The 

purpose of this study was to determine the risk factors for graft failure after trans-tibial ACL reconstruction.

Materials and Methods: One hundreds ninety eight patients were performed primary ACL reconstruction from 2011 to 2013, 88 cases 

were performed with trans-tibial ACL reconstruction. Among them, 48 cases were performed and included for this study after 2nd look 

arthroscopy with screw removal and graft examination. The exclusion criteria were multi-ligament injury, double bundle reconstruction, 

previous surgery history and cases without 2nd look arthroscopy. The graft failure was defined as over grade 2 instability and 5mm of 

anterior translation in stress radiograph. The graft positions were assessed by 3D computed tomography (CT) scan. Risk factors evaluated 

included time since age, sex, body mass index, tear of lateral (LM) and medial meniscus (MM), time from trauma to surgery, preoperative 

injury of anterolateral ligament (ALL), tibial slope angle, graft position, synovial coverage and preoperative grade of instability. The synovial 

coverage was defined as over 50% of synovialization in ACL graft during 2nd look arthroscopy. The logistic regression analysis, cox 

proportional hazard and regression model was performed.

Results: There were 15 cases (31.3%) showed over grade 2 pivot shift test, but 6 cases (12.5%) showed over grade 2 lachman test at a 

median follow-up of 51.6 months. The average anterior translation in stress radiograph was found as 4.3mm ±3.8. There were 27 cases 

(56.4%) of preoperative ALL injury, 21 cases (43.8%) of MM tear and 24 cases (50.0%) of LM tear postoperatively. 36 cases (75%) was 

acute cases less than 6 weeks, and 12 cases was chronic cases over 6 weeks. The significant risk factors of pivot shift were chronicity (odd 

ratio [OR] 15.3; 95% CI, 1.8 – 92.7; p=0.01), LM tear (OR 12.3; 95% CI, 1.3 – 72.5; p=0.025), presence of ALL injury (OR 3.4; 95% CI, 1.1 

– 32.3; p=0.022) and synovial coverage (OR 1.6; 95%CI, 1.1 – 28.1; p=0.047) in logistic regression analysis. The significant risk factors of 

pivot shift were chronicity (hazard ratio [HR] 16.0; 95% CI, 3.3 – 77.1; p=0.001), LM tear (HR 6.8; 95% CI, 1.9 – 23.9; p=0.002), presence 

of ALL injury (HR 5.1; 95% CI, 1.2 – 20.6; p=0.024) and synovial coverage (HR 3.6; 95%CI, 1.1 – 12.3; p=0.038) in cox proportional hazard 

analysis.

Conclusion: The chronic ACL injury, LM tear, preoperative ALL injury and poor synovialization are significant factors for graft failure in 

trans-tibial ACL reconstruction. Predictive factors may help surgeons determine proper treatment method in ACL reconstruction.

Acknowledgment: Nothing to disclose. 
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Introduction: The goal was to demonstrate the relationship between ACL injury and the degree of LTPS when the degree of LTPS was 

measured at the middle and the highest chondral apex of the lateral tibia using conventional magnetic resonance imaging (MRI). We also 

aimed to determine whether increased LTPS was associated with the presence of combined injuries.

Materials and Methods: This retrospective study included 182 patients (183 knees). 91 patients were subjects who were diagnosed with 

ACL injury by clinical and radiological examinations. In contrast, the other 91 subjects had normal ACL. The degree of LTPS was measured 

in two positions with conventional MRI. 

Using the coronal cut as scout image, we found the highest chondral apex and the middle point of the lateral tibia. Then sagittal views of 

these points were used for analysis the LTPS. 

Furthermore, we assessed the combined injuries with MRI

Results: The LTPS of the ACL injury group was significantly larger than that of control group when measured using conventional MRI, at 

both the middle and highest cartilage portion. LTPS measured at the highest portion of the cartilage in ACL injury group and control group 

were 36.45° ± 3.41° and 34.22° ± 4.8 1°, respectively (p < 0.001). LTPS measured at the middle portion of the cartilage in ACL injury group 

and control group were 29.48° ± 3.59° and 27.87° ± 3.99°, respectively (p = 0.005).

The frequency of combined injury was not associated with LTPS in ACL injury group. Combined injury of the medial meniscus (MM), lateral 

meniscus (LM), posterior cruciate ligament (PCL), medial collateral ligament (MCL), lateral collateral ligament(LCL) and cartilage was not 

associated with the degree of LTPS (p-value > 0.05). The LTPS of MM injury group was 36.61° ± 3.34°, and the LTPS of MM control group 

was 36.33° ± 3.48° (p = 0.699). The LTPS of LM injury group was 36.93° ± 3.37°, and the LTPS of LM control group was 35.64° ± 3.53° 

(p = 0.080). The LTPS of PCL injury group was 36.20° ± 3.36° and the LTPS of PCL control group was 37.35° ± 3.50° (p = 0.381). The LTPS 

of MCL injury group was 36.89° ± 3.55° and The LTPS of MCL control group was 36.02° ± 3.23° (p = 0.223). The LTPS of LCL injury group 

was 36.38° ± 3.43° and The LTPS of LCL control group was 36.52° ± 3.42° (p = 0.836).

Conclusion: This study showed a relationship between increased LTPS and ACL injury using conventional MRI, measured either at the 

middle or highest cartilage portion. However, LTPS in ACL injury group was not associated with the incidence of combined injuries. 

Acknowledgment: The authors declare that they have no competing interests.
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Introduction: This study was designed to analyze kinematics of anterior cruciate ligament deficient knee and normal knee by use of 3-D 

movement analysis in ground gait and stair up gait. Also we designed to study the difference of the kinematics of trunk, pelvis, hip and 

ankle in anterior cruciate ligament deficient knee and normal knee by use of 3-D movement analysis during ground gait and stair up gait.

Materials and Methods: 10 men were involved in ACL deficient Group(ACL-D group). 10 men were involved in normal group(Normal 

group). All of them had no previous history such as congenital disease or disease which could influence on the growth and development. 

In this study, we used Eagle camera system and AMTI force plate (Advanced mechanical technology inc. force plate, Watertorn, MA, USA). 

We attached passive reflective markers to patients by Modified Helen-Hayes method to get data about kinematics.

Results: There was no statistically significant difference between ACL-D group and normal group (P>0.05) in gait linear parameters. 

According to the results of the exercise profile obtained by Orthotrack, a gait pattern was shown to reduce the lateral instability of the 

knee joint due to anterior cruciate ligament defect on the coronal plane in patients with ACL-D group compared to normal group in both 

gait and stair gait. On the sagittal plane, a posterior tilt or extension of trunk, pelvis, hip and knee was shown to reduce the anterior 

instability of the knee joint on the sagittal plane in patients with ACL-D group compared to normal group in both gait and stair gait. On the 

sagittal plane and transverse plane, a greater rotation of trunk and external rotation of knee were shown to reduce the instability of the 

knee joint on the transverse plane in patients with ACL-D group compared to normal group in both gait and stair gait.

Conclusion: In conclusion, the kinematics of ACL-D group have different gait compared to normal group in ground and stair. And the 

kinematic changes of the knee due to anterior cruciate ligament injury appear and the kinematics changes from the trunk to compensate it. 

Acknowledgment: The authors thanks Han-Cheol Lee for assistance with statisticlly analysis.
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Introduction: The purpose of the present study is to perform a meta-analysis to compare biomechanical outcomes: (1) Can isolated 
posterior cruciate ligament (PCL) reconstruction restore normal knee kinematics in a combined PCL/posterolateral complex (PLC)-injured 
knee? and (2) Is double-bundle (DB) PCL reconstruction superior in controlling posterior and rotational laxity compared to single-bundle (SB) 
PCL reconstruction in a PCL/PLC-deficient knee setting?
Materials and Methods: A number of electronic databases were searched for relevant articles published through August 2016 that 
compared biomechanical outcomes of PCL reconstruction in patients who received this reconstruction in setting combined PCL/PLC 
deficiencies. Data were searched, extracted, analyzed, and assessed for quality according to Cochrane Collaboration guidelines, and 
biomechanical outcomes were evaluated using various outcome values. The results are presented as relative ratios for binary outcomes and 
standard mean differences for continuous outcomes with 95% confidence intervals.
Results: Five biomechanical studies were included in this meta-analysis. There were significant differences in laxities such as in posterior 
tibial translation (PTT), external rotation, varus, and PTT coupled with external rotation in the isolated PCL reconstruction group compared 
with the native PCL group. Furthermore, there were no significant differences in laxities such as PTT, external rotation, or varus rotation 
between the SB and DB PCL reconstruction groups.
Conclusion: Isolated PCL reconstruction, whether SB or DB, could not restore normal knee kinematics in setting the PCL/PLC-deficient 
knee. For successful PCL reconstruction under this condition, residual laxity after isolated PCL reconstruction can be controlled successfully 
with simultaneous PLC reconstruction. In clinical situation, simultaneous reconstruction of the PCL and PLC is recommended for the 
patients with combined PCL/PLC injury
Acknowledgment: The manuscript submitted does not contain information about medical device(s)/drug(s). No funds were received in 
support of this work. No relevant financial activities outside the submitted work.
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Introduction: Transtibial (TT) or tibial inlay (TI) techniques are commonly used for posterior cruciate ligament reconstruction (PCLR). 
However, the optimum method for PCLR after PCL injury remains debatable. We hypothesized that TT and TI techniques would not 
show significant differences for all outcome measures. The purpose of this meta-analysis was to determine the biomechanical and clinical 
outcomes of TT and TI surgical techniques for PCLR.
Materials and Methods: MEDLINE, EMBASE, the Cochrane Central Register of Controlled Trials (CENTRAL), Web of Science, and SCOPUS 
electronic databases for articles published up until August 2016 were searched to find relevant articles comparing outcomes of TT versus 
TI for PCLR. Data searching, extraction, analysis, and quality assessment were performed according to Cochrane Collaboration guidelines. 
Biomechanical outcomes and clinical outcomes of both techniques were compared. Results are presented as risk ratio (RR) for binary 
outcomes and weighted mean difference (WMD) for continuous outcomes with 95% confidence intervals (CIs).
Results: Five biomechanical and 5 clinical studies were included. There were no significant biomechanical differences in posterior tibial 
translation (PTT) at knee flexion angle of 90° or PTT after cyclic loading between the two groups. However, a stronger in situ force in the 
graft was detected in the TI group (WMD=15.58, 95% CIs=0.22 to 30.95, I2=10%). Although there were no significant differences in 
clinical outcomes such as Lysholm knee function score, Tegner activity score, side-to-side difference, or posterior drawer test at final follow-
up between the two groups, the TT technique tended to have less perioperative complications than TI technique (RR=0.60, 95% CIs=0.35 
to 1.00, I2=0%).
Conclusion: TT and TI for PCLR can both restore normal knee kinematics and improve knee function. However, the issue of which yields 
better improvement in stability and functional recovery of the knee remains unclear. More high-quality trials and randomized controlled 
trials are needed.
Acknowledgment: The manuscript submitted does not contain information about medical device(s)/drug(s). No funds were received in 
support of this work. No relevant financial activities outside the submitted work.
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Introduction: This meta-analysis was designed to compare the longevity of the survivorship of opening versus closing wedge high tibial 

osteotomy (HTO). 

Materials and Methods:  All studies reporting survival rates in patients who underwent open or closed wedge HTO with more than 5-year 

follow-up duration were included in the meta-analysis. Survival time was considered as time to conversion to TKA. Twenty three studies 

were included in meta-analysis, 20 of which were of level IV evidence. 

Results:  The pooled 5-year survival rates were 95.1% (95% CI: 93.1 to 97.1%) in open wedge HTO and 93.9% (95% CI: 93.1 to 94.6%) 

in closed wedge HTO. Although there was 1.2% greater survival rate in open wedge HTO than in closed wedge HTO, this difference did 

not reach statistical significance (P = 0.419). Pooled 10-year survival rates were 91.6% (95% CI: 88.5 to 94.8%) in open wedge HTO and 

85.4% (95% CI: 84.0 to 86.7%) in closed wedge HTO, indicating that open wedge HTO had 6.2% greater survival rate 10 years after 

surgery than did closed wedge HTO (P = 0.002). No difference in 5-year survivorship was found between open- and closed-wedge HTO. 

However, the survival rate was higher in open-wedge HTOs than in closed wedge HTO at 10 years.

Conclusion: In conclusion, this is the first meta-analysis that shows no difference in the 5-year survivorship of open- and closed-wedge 

HTOs, and the survival rate was higher in open-wedge HTOs at 10 years. In addition, we estimated the long-term survival rate of both 

open- and closed wedge HTOs, providing useful information to surgeons and patients. 

Acknowledgment: Thanks to Hyung-Jung Kim for helping statistical analysis.
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Introduction: There were some surgical approach including of anterior, anterolateral, direct lateral and posterior approach in total hip 

arthroplasty. Direct lateral approach offers good exposure through the release of the gluteus minimus and anterior portion of the gluteus 

medius, but it carries the risk of permanent damage to the abductors, leading to a limp and lateral hip pain. Anterolateral approach has 

advantage of less dislocation, but it makes weakness of abductor and heterotophic ossification. But modified Watson-Jones approach is 

minimal invasive anterolateral approach, and it cut minimally gluteus medius about 1 cm and the others are split. So it can decrease the 

damage of abductor.

The purpose of our study is to compare clinical and radiologic results of bipolar hemiarthroplasty using Modified Watson-Jones approach 

and Hardinge approach as direct lateral approach.

Materials and Methods: From March in 2014 to September in 2015, we evaluated retrospectively 134 patients that were done cementless 

bipolar hemiarthroplasty in femoral neck fracture and that minimum follow-up period was two years. Of those, 70 patients were done the 

operation by Hardinge approach, and 64 patients were done the operation by modified Watson-Jones approach. There were 92 women and 

42 men. Mean age was 78 years old (60-92 years). All operation was done by two senior surgeons, and it was used Bencox femoral stem 

(Corentec, Seoul, Korea). Clinical and radiographic evaluations were performed at 4 week, 12 weeks, 6 months, 1 years postoperatively, 

and then annually. Clinical performances were evaluated using Harris hip score and UCLA score. Radiographic analyses were performed 

using standardized anteroposterior and lateral radiographs of affected hips taken postoperatively, and at each follow-up visit for the stem 

alignment, stem stability, the appearance of heterotrophic ossification, stress shielding and any signs of osteolysis or loosening.

Results: Harris hip score and UCLA at 4 weeks postoperatively was mean 83 points(80-90 points), 6.2points (4-9points) in Hardinge 

approach group and mean 94 points (89-98 points), 7.1 points (5-10 points) in modified Watson-Jones approach group. It was significant 

different statistically(p=0.043). At postoperatively12 weeks, 6months, 1 year and annually, it showed no difference in clinical evaluation. 

In both groups, there were no newly developed osteolysis and no stem loosening. No significant difference were found between the two 

groups with respect to the stem alignment, stem stability, stress shielding.  

In modified Watson-Jones approach group, there was one case of heterotrophic ossification and one case having crack around femoral 

stem. we observed closely because of stable fixation. After then, we confirmed bony union. No stem had been revised at the final follow-up.  

Conclusion: Modified Watson-Jones approach was showed better result in clinical evaluation than Hardinge approach in bipolar 

hemiarthroplasty at 4 weeks postoperatively. And then, it showed no different significantly.

Acknowledgment: None
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Introduction: High tibial osteotomy (HTO) has been performed for treating osteoarthritic (OA) knees with malalignment. HTO induces 

changes in joint line configuration of the knee joint and alignment of the lower limb. These changes produce kinematical alterations of the 

knee joint. However, a little has been known about changes in knee kinematics after HTO for osteoarthritis. The purpose of this study was 

to analysis changes in knee joint kinematics during sitting-standing movement in patients undergoing medial opening wedge HTO using 

biplane fluoroscopy.

Materials and Methods: Ten subjects were enrolled for this study. 5 were normal volunteers and 5 were medial knee OA undergoing 

medial opening wedge HTO. Kinematic measurement in OA patients was serially undertaken at preoperative, postoperative 3, 6, 12 

months. Kinematic data were obtained using biplane fluoroscopy during sitting-standing movement of the subjects on stool. The average 

degree of five repeats was calculated the flexion-extension (FE), internal-external rotation (IE), and abduction-adduction (Ab-Ad) motion 

of knee joint. 3D CT was taken and 3D joint model were reconstructed. Biplane fluoroscopy image and 3D joint model were matched and 

analyzed. Serial kinematics of patient was compared with that of normal volunteers.

Results: FE and IE movement in medial open HTO at postoperative 12 months (69°, 26°) was not recovered to normal (83°, 28°) (p=0.0001). 

Serial measurement of FE and IE showed an increasing trend in motion (p=0.0001, p=0.0002). Ab-Ad movement (2.1°) at postoperative 

12 months was recovered to normal (2.2°) (p=0.567). Most strikingly changes occurred in Ab-Ad movement (from 3.8° at preoperative to 

2.1° at postoperative 12 months)

Conclusion: Even though medial opening wedge HTO is associated with improving changes in knee kinematics in all three planes of 

motion during sitting-standing movement, FE and IE movements were not recovered to the normal until 12 months. However, there were 

significant changes in Ab-Ad movement during study period which was recovered to normal at postoperative 12 months.

Acknowledgment: This work would not have been possible without the support of the Haeundae Bumin Hosipital colleagues. I am grateful 

to all of those with whom I have had the pleasure to work during this project.
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Introduction: The purpose of this study was to evaluate the survival rates and analyze the factors that affect the survival rate after primary 

treatment with medial open wedge high tibial osteotomy (MOWHTO) for medial unicompartmental osteoarthritis of the knee.

Materials and Methods: In this retrospective study, 339 knees out of 391 knees treated with MOWHTO between October 2003 and 

December 2010 at our institute, were included after a minimum follow-up period of five years. Clinical evaluation using Knee Society 

Score (KSS) and Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) score and radiographic evaluation including 

mechanical axis (Hip-Knee-Ankle angle) were done preoperatively and postoperatively. The main failure criteria for survival included the 

conversion to total knee replacement or KSS<60 points. Further, risk factors that affected the survival after MOWHTO were analyzed.

Results: The mean KSS and WOMAC scores were significantly improved after surgery (87.3 and 18.5 at 5 years and 81.7 and 23.6 at 10 

years, respectively). The mean HKA angle was corrected from 7.2° varus to 3.4° valgus after 1 year of surgery, which remained until 10 

years after surgery without significant differences (2.9° valgus at 5 years and 2.3° valgus at 10 years, p>0.05). Using the Kaplan-Meier 

survival estimates, the probability of survival for MOWHTO was 96.8% at 5 years, 87.1% at 10 years, and 85.3% at 13 years. Multivariate 

regression analysis revealed that age≥65 years (HR=2.52, p=0.034), medial compartment cartilage injury ICRS grade≥4 (HR=3.13, 

p=0.004), lateral compartment cartilage injury ICRS grade≥2 (HR=3.63, p=0.003), postoperative HKA angle<0° (HR=3.01, p=0.003) were 

associated with failure.

Conclusion: The MOWHTO provided good survival at mid- to long-term follow-up. Old age, high-grade 28 cartilage injury on medial and 

lateral compartments, and under-correction of postoperative HKA angle appeared to be significant factors associated with failure after 

MOWHTO

Acknowledgment: none.
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Introduction: We designed this study to compare the rates of plain radiographs and computer tomography (CT) for detecting lateral 

hinge fractures and to evaluate factors affecting osteotomy gap filling in patients following medial opening-wedge high tibial osteotomy 

(MOWHTO). CT scans should yield higher detection rates for lateral hinge fractures than plain radiographs, but the gap filling rate should 

be similar between groups. The major predictor of the gap filling rate is associated with osteotomy gap height.

Materials and Methods: This prospective study included 59 patients (65 knees) undergoing MOWHTO for primary medial compartment 

osteoarthritis with a minimum of 1-year follow-up between 2013 and 2016. Clinical and radiographic evaluations were performed using 

KSS and WOMAC scores, and we calculated the hip-knee-ankle angle (HKAA), weight-bearing line (WBL) ratio, lateral distal femoral angle 

(LDFA), medial proximal tibial angle (MPTA), posterior tibial slope (PTS), and osteotomy gap filling rate. Immediate plain radiographs and 

CT were used to detect lateral hinge fractures according to Takeuchi’s method.

Results: Among 65 knees, the incidence of lateral hinge fractures was 13.8% (type I: 7, type II: 2). Only six knee fractures (9.2%) were 

detected on postoperative plain radiographs, including five type I fractures and one type II fracture. An additional three knees (4.6%) were 

detected on postoperative CT scans, including two type I fractures and one type II fracture. Furthermore, osteotomy gap height (adjusted 

odds ratio = 1.613, P = 0.021) was the only predictor of osteotomy gap filling. Patients with unstable type II fractures tended to progress 

to delayed osteotomy gap filling when compared to patients with intact lateral hinges and type I fractures, but this difference was not 

statistically significant.

Conclusion: The incidence of lateral hinge fractures after MOWHTO was 13.8%. CT (13.8%) afforded higher detection rates for lateral 

hinge fractures than did plain radiographs (9.2%). Osteotomy gap height was the only predictor of osteotomy gap filling and results for 

osteotomy gap filling were equivalent regardless of the presence or absence of Takeuchi type I and II lateral hinge fractures.

Acknowledgment: none
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Introduction: Closing-wedge distal femoral osteotomy (CWDFO)—combined with medial reefing and lateral release, if necessary has been 

used to treat recurrent patellar dislocation (RPD) with genu valgum.

To evaluate the clinical and radiologic outcomes of surgical treatment with CWDFO for treatment of RPD with genu valgum.

Materials and Methods: Fourteen consecutive patients (23 knees) with RPD and genu valgum were treated with CWDFO. Patients with a 

minimum 2-year follow-up period were eligible for this study. Patients with prior failed surgery were also eligible. Radiographic evaluation

was performed with mechanical femorotibial and lateral distal femoral angle. The radiographic parameters presenting patellar positions 

and pathologic abnormalities associated with RPD were evaluated. Chondral lesion changes in second-look

arthroscopic examination were examined, and clinical outcomes (eg, occurrence of redislocation, range of motion, and clinical scores) 

were assessed pre- and postoperatively at a minimum of 2 years.

Results: At a mean follow-up of 30.7 months (range, 25-62 months), the mean mechanical femorotibial and mechanical lateral distal 

femoral angles changed significantly from valgus 5  (range, 2 -11 ) to varus 3  (2 -11 ; P \ .001) and from 83  (range,78 -86 ) to 89  (84 -92 

; P \ .001), respectively. The mean patellar congruence angle improved from 40  lateral (range, 20 -53  lateral) to 4  medial (23  medial to 

21  lateral; P \ .001), as did the lateral patellofemoral angle from 26  (range, 8 -62 ) to 9  (0 -15 ; P \ .001). Computed tomography scans 

showed that the mean distance of patellar lateral shift decreased

from 13.5 mm (range, 4-22 mm) to 2.0 mm (–4 to 5 mm; P\.001). The mean tibial tubercle to trochlear groove distance significantly 

decreased from 20.4 to 13.5 mm (P\.001), while the Caton-Deschamps ratio did not change significantly after surgery (P= .984). Chondral 

lesions of the patella and trochlear groove significantly improved or were maintained. None of the patients experienced subluxation or 

redislocation after surgery. Patellar instability symptoms also improved, as validated by radiographic and other clinical outcomes.

Conclusion: CWDFO combined with medial reefing and lateral release successfully treated RPD with genu valgum for a minimum follow-

up of 2 years, with improved patellar alignment and stability.

Acknowledgment: None

Keywords: distal femoral osteotomy; medial reefing; patellar instability; tibial tuberosity



Oral Presentations

159

The 62nd Annual Congress of the  Korean Orthopaedic Association 2018

 Presentation No. 287  

Title: Progression of Asymptomatic Contralateral Femur in Patients with Complete Atypical Femoral Fracture; According to the Initial 
Radiographic Finding

Authors: KYUNG-JAE LEE1 , BYUNG-WOO MIN1 , CHULSOON IM1 , HYUK-JOON SOHN1

Presenter: HYUK-JOON SOHN Corresponding Author: KYUNG-JAE LEE Field: Hip
Affiliation:  1. KEIMYUNG UNIVERSITY SCHOOL OF MEDICINE { Orthopaedic } 

Introduction: The purpose of study is to classify the radiologic findings of contralateral femur of the patients who underwent the surgical 
procedure for complete atypical femoral fracture and to evaluate the progression of fracture and its characteristics.
Materials and Methods: Between April 2009 and November 2016, we assessed 46 out of 64 patients who underwent surgery for complete 
atypical femoral fracture. Among those patients, 11 patients were lost to follow up within 12 months, 4 patients had the preventive surgery 
on the symptomatic contralateral femur, and 3 patients already received surgical management at other tertiary hospitals. All 46 patients 
were female gender, and their contralateral femur were all asymptomatic. Forty-three of them had history of bisphosphonate intake for an 
average period of 59.1 months (range, 4-120 months). Mean follow up period was 36.8 months (range, 12-101 months). We classified the 
patients by the initial radiological findings of contralateral femur at the time of the first diagnosis. Femurs which showed only generalized 
cortical thickening were classified as grade 1 (24 patients, 52.2%), whereas femurs which had localized periosteal/endosteal thickening 
were classified as grade 2 (19 patients, 41.3%). Ones which showed transverse radiolucent line were allocated as grade 3 (3 patients, 6.5%). 
Age, height, weight, Body Mass Index (BMI), mean follow up period and bisphosphonate intake period showed no difference among all 
groups of the patients. We analyzed the progression and characteristics of the contralateral femur which was asymptomatic.
Results: Twelve patients (26.1%) showed radiological progression at the last follow up images and 10 of them received surgical 
management. Radiological progression was first detected at a mean period of 28.5 months (range, 5-101 months). Two cases in group 
1, and 7 and 3 cases in group 2, 3 were detected, respectively. The analysis showed statistically significant difference (p = 0.001) among 
these groups. According to Kaplan-Meier survival analysis, 3-year survival rate showed statistically significant difference by 92% in group 1, 
49% in group 2, and 0% in group 3, respectively.
Conclusion: According to this study, initially asymptomatic contralateral femur showed radiological progression in 26.1% of the patients 
at mean follow-up period of 28.5 months and the result was different according to the initial classification. Therefore, the minimum of at 
least 2-year follow up of contralateral femur is crucial in patients with atypical fracture, even if it is asymptomatic. Surgical procedure may 
be considered when there is an evidence of radiological progression.
Acknowledgment: none 
Keywords: Atypical femoral fracture, Asymptomatic, Radiological progression

 Presentation No. 288  

Title: Non-surgical Treatment for Symptomatic Incomplete Atypical Femoral Fracture
Authors: KEE HYUNG RHYU1 , SUNG JIN CHO1 , SEUNG HYUCK LEE2 , YOUNG SOO CHUN2 , YOON JE CHO1

Presenter: SUNG JIN CHO Corresponding Author: KEE HYUNG RHYU Field: Hip
Affiliation:  1. KYUNG HEE UNIVERSITY HOSPITAL { Orthopaedic } , 2. KYUNG HEE UNIVERSITY HOSPITAL AT GANGDONG { Orthopaedic } 

Introduction: Although prophylactic IM nail has showed the favorable result for the treatment of an incomplete atypical femoral fracture, 
there also have been concerns about the justification of surgery for a yet-to-come problems.
Materials and Methods: Nineteen consecutive symptomatic incomplete atypical femoral fractures (14 patients) were non-surgically treated 
from November 2012 to March 2017. All patients were female. Mean age of the patients was 73 (55-84) years old. Initial symptoms were 
sharp pain aggravated by weight bearing and direct tenderness. Bone scan was performed and diagnosed as positive in all cases. Mean 
interval from onset of pain to diagnosis was 5 (1-10) weeks. Ten cases (8 patients) were femoral shaft fracture, and 9 cases (6 patients) 
were subtrochanteric. Four unilateral cases were BP naïve. Mean period of BP exposure was 47.2 (13 – 120) months. Two cases underwent 
surgery because of previous contralateral atypical femoral fracture before this period. According to the scoring system proposed by Min 
et al., the mean score was 9.2 (7-11). The treatment regimen was as follows: 1) Stop BP intake immediately, 2) strictly use two crutches or 
four-points walking assistants, 3) Subcutaneous teriparatide injection until the pain subsides, 4) monthly follow-up radiographs. The mean 
follow-up period was 21.5 (15 – 52) months. Clinical and Radiographic changes were evaluated.
Results: Mean period of teriparatide injection was 6.4 (3 -12) months. In 14 cases, the injection was stopped because the symptom 
disappears. In 5 cases it was because the patients wanted to. The reasons for discontinuation were side effects of medication in 1 cases 
and economic issue in 4 cases. The complete fracture was occurred in 2 cases, one in each subtrochanteric and shaft fracture. The 
complete subtrochanteric fracture occurred in a patient with incomplete bilateral fractures. She was a non-compliant patient who never 
used any walking assistant devices and denied to continue the injection after the pain on contralateral side disappeared. In another 
two femoral shaft fractures in one patient, prophylactic IM nail was performed because the patient wanted to discontinue the injection 
because of an economic issue. Patient-reported adverse effects of the injection were a headache, urinary frequency, and generalized 
weakness. All but one case that could complete medical treatment (15 out of 19 cases) showed radiographic union and no recurrence has 
been noticed until final follow-up.   
Conclusion: The result of this study suggests that careful non-operative treatment has a clear role in the management of atypical femoral 
fracture. The progression to a complete fracture is not frequent as long as the patients strictly follow the protocol. In this reason, the authors 
suggest that the non-operative treatment is an effective first-line treatment modality for symptomatic incomplete atypical femoral fracture.     
Acknowledgment: None
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Introduction: Isolated greater trochanteric fracture is often identified in plain radiographic evaluation of patients with post-traumatic hip 

pain. In many cases, the fracture is extended in the form of the occult  intertrochanteric fracture and additional examination such as CT, 

MRI, and bone scan is recommended and surgical treatment may be needed depending on its finding. We conducted a study to determine 

the frequency of occult intertrochanteric fracture found in close examination of patients with preexisting radiographic evidence of isolated 

greater trochanteric fracture.

Materials and Methods: From July 2004 to March 2018, we retrospectively analyzed 100 cases of isolated greater trochanteric fracture 

found in plain radiograph. The mean age of men was 66.02 years (36-87 years), a total of 39 men and the mean age of women was 77.2 

years (34-94), a total of 61 women.

At least one additional examination of MRI, CT, and bone scan was performed in these patients and cases that showed intertrochanteric 

fracture in plain radiographs were excluded. Images such as X-rays, CT, MRI, and bone scan were evaluated by two orthopedic surgeons 

and one radiologist.

Gender, age, mechanism of the accident, the affected side, and bone mineral density were studied among this patient population.

Patients were divided into two groups: patients with isolated greater trochanteric fracture (group A) and patients with occult 

intertrochanteric fracture (group B). In addition, plain radiographs, MRI results, and treatment methods were further analyzed in each 

group. If surgery treatment was needed, it was performed by one surgeon, and in all cases, a 2-hole dynamic hip screw (2H DHS) was used.

Results: Among the 100 cases of isolated greater trochanteric fracture found in plain radiograph, 11 cases showed isolated greater 

trochanteric fracture in the additional examination and in 89 cases occult intertrochanteric fracture was identified. Gender, age, 

mechanism of the accident, and bone mineral density did not affect the result of the fracture type.

Conservative treatment was performed in all 9 cases in group A, and 27 cases in group B and a total of 62 patients underwent surgical 

treatment.

Conclusion: In more than 85% of cases, additional examinations showed that the fracture is extended due to occult intertrochanteric 

fracture in patients that were diagnosed with isolated greater trochanteric fracture in plain radiograph. Because of the lack of specific risk 

factors, when isolated greater trochanteric fracture is found in plain radiograph, additional evaluation should be performed to confirm the 

presence of occult intertrochanteric fractures and to establish appropriate treatment plans.

Acknowledgment: Thank you for professor Kee haeng, Lee for this amazing study
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Introduction: Antiplatelet medication has been frequently used in elderly patients with hip fracture due to comorbidities. This observational 

cohort study was to evaluate the effect of continuous perioperative antiplatelet medication on the outcomes after cephalomedullary 

nailing (CMN) in elderly patients with a proximal femur fracture.

Materials and Methods: One hundred sixty two consecutive patients ≥ 70 years of age undergoing CMN for proximal femur fracture 

between January 2015 and January 2017 were recruited. Of the 162 patients, 47 (study group) taking antiplatelets preoperatively due to 

comorbidities except 8 on anticoagulant medication were compared with 107 (control group) who were not on antiplatelets. Postoperative 

hemoglobin (Hb) and hematocrit (Hct) levels, transfusion amount and estimated blood loss (EBL), occurrence of venous thromboembolism 

(VTE) and delirium, ICU admission, complications, length of hospital stay, readmission, and in-hospital and 1-year mortalities were 

investigated in all patients and compared between the two groups.

Results: More patients in the study group had concomitant cardiovascular (p=0.006) and endocrinologic (p=0.004) diseases, and received 

perioperative transfusion (p=0.003) and were admitted to ICU postoperatively for intensive care (p=0.014). However, there were no significant 

differences in postoperative Hb and Hct levels, EBL, length of hospital stay, the incidences of VTE and delirium between the two groups. In 

addition, in-hospital and 1-year mortalities as well as postoperative complications showed no significant differences between both groups.

Conclusion: CMN in elderly patients with proximal femoral fracture receiving antiplatelet therapy prior to admission can be performed 

without discontinuing antiplatelets and surgical delay as early and safely as in patients who are not on antiplatelet medication. However, 

more cautions are demanded to transfusion and ICU care after surgery in these patients.
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Introduction: Basicervical fracture is a rare type of hip fracture with a high rate of postoperative fixation failure . Although the cortical 

thickness is well preserved in the medial and anteromedial cortices at the neck base, only medial contact has been traditionally mentioned 

and focused on in the evaluation of reduction via anteroposterior (AP) radiography. Moreover, varus collapse and/or excessive lag screw 

sliding occur frequently in well-reduced basicervical fractures in the AP view after cephalomedullary (CM) nailing. We performed an 

observational study using AP and trochanteric-oblique (TO)(Fig.1) views to determine via which radiographic view physicians could predict 

fixation failure more accurately after CM nailing of basicervical fracture.

Materials and Methods: Among 145 patients with intertrochanteric fracture, 13 had basicervical fractures treated by CM nailing from 2014 

to 2017 and were evaluated using AP and TO views over 24 weeks. Their reduction status was graded as +1 (extramedullary), 0 (anatomical), 

or -1 (intramedullary) in the first postoperative AP and TO views.

Results: The true axial views were acceptable in all cases. The calcar tip-apex distance ranged from 5.6 to 11.1mm. All 13 patients achieved 

bone union without cut-out by the lag screw. However, both varus collapse (15° and 5°) and excessive lag screw sliding (15 and 16mm) 

occurred in 2 patients. These cases were regarded as treatment failures, and their medial and anteromedial reduction statuses were 

compared with the other11 cases of successful treatment. The success rates were 83% when the sum of the reduction point (AP+TO 

views) was 0 and 100% when the sum was over 1 point (Fig.2). The area under the receiver operating characteristic curve for the TO view 

was 0.864, which was higher than that of the AP view(Fig.3).

Conclusion: The TO view predicted fixation failure better than AP view after CM nailing for basicervical fracture. We recommend that the 

sum of the reduction point (AP+TO views) must not be less than 1 point to avoid fixation failure.

Acknowledgment: I want to take this chance to thanks to my tutor Professor Yang. In the process of composing this paper, he gives me 

many academic and constructive advices, and helps me to correct my paper.

Keywords: basicervical fracture, medial, anteromedial cortex, fixation failure

 

 Presentation No. 292  

Title: Factors affecting surgical outcome in the osteosynthesis of basicervical hip fractures

Authors: TAE-YOUNG KIM1 

Presenter: TAE-YOUNG KIM Corresponding Author: TAE-YOUNG KIM Field: Hip

Affiliation:  1. KONKUK UNIVERSITY MEDICAL CENTER { Orthopaedic } 

Introduction: Basicervical hip fractures are relatively rare with greater biomechanical instability compared to the other types of hip 

fractures. Several studies have reported ambivalent surgical outcomes of basicervical hip fractures. The purpose of this multicenter study 

was to analyze surgical outcomes of basicervical hip fractures according to the fixation type of proximal femur and lag screw type.

Materials and Methods: Among 3,220 hip fractures, 145 were classified as basicervical hip fractures. Of those, 106 patients treated with 

osteosynthesis were included to analyze the surgical complications according to fixation type of proximal femur: sling hip screw(SHS) 

and cephalomedullary nail(CMN) groups. Surgical complications including the excessive displacement of fracture and the occurrence of 

reoperation were evaluated at the final follow up. We further evaluated surgical complications according to lag screw type with subgroup 

analysis in CMN group: single screw type, blade type and two integrated screw type.

Results: Ten patients (9.4%) sustained surgical complications (5 excessive displacements and 5 reoperations). For fixation type of proximal 

femur, SHS group showed higher tendency of excessive displacement despite no statistical difference between the two groups(p=0.060). 

For lag screw type with subgroup analysis in CMN group, single screw type showed statistically high rates of reoperation compared to the 

other types of lag screw (p=0.022).

Conclusion: Basicervical hip fractures treated with osteosynthesis resulted to high rates of surgical complications in this study. However, 

they could be drastically reduced if CMN with blade type or two integrated screw type were used in the osteosynthesis of basicervical hip 

fractures.
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Introduction:  The prevalence of osteoporotic sacral Fractures is increasing, because of an increase in the elderly. Recently, Sacroplasty has 

been used in Osteoporotic sacral fracture. But sacroplasty is not a biological fixation. percutaneous iliosacral screw fixation with cement 

augmentation can get a secure fixation of the screw in osteoporotic sacral bone.

Materials and Methods:  We retrospectively reviewed patients(32 cases) who had undergone Percutaneous iliosacral screw fixation for 

osteoporotic sacral fracture from September 2011 to January 2018. 25 cases (20patients) with cement-augmented Percutaneous iliosacral 

screw fixation and 7 cases (7 patients) with just percutaneous iliosacral screw fixation were included. Radiographically, screw loosening, 

bone union, cement-leakage of spinal canal or neural foramina are examined with a mean follow up of years. Patients with cement-

augmented Percutaneous iliosacral screw fixation are allowed to weight bearing as tolerated within 2 weeks of surgery.

Results:  Age, BMD and BMI were 76.96 ± 12.16, -3.46±0.78, 21.70±3.91 in the group with cement and 69.43±11.65, -3.19±0.64, 22.96±

4.37 in the group without cement. There was no respectively statistically difference between the two groups. Although 3 cases(12%) had 

screw loosening in group with cement, 3 cases(42%) had screw loosening in group without cement. There is no cement- leakage in Group 

with Cement. All in group with cement get bone union after surgery. Postoperative pain is reduced compared to Preoperative pain both 

groups.

Conclusion:  Percutaneous iliosacral fixation with cement augmentation is useful for Osteoporotic sacral fractures. This method can get 

reduction pain and early weight-bearing and biological bone healing. 
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Introduction: Recent trends in the intertrochanteric fracture surgery tend to be more for intramedullary fixation. In this study, we analyzed 

the causes of fixation failure of cephalomedullary nail for intertrochanteric fracture.

Materials and Methods: This study was performed from January 2005 to April 2017 in 487 cases which were treated with  intertrochanteric 

fracture using cephalomedullary nail fixation. The minimum radiologic follow-up period was 4 months or more. The controlled group was 

473 cases and fixation failure group was 14 cases. We analyzed pre operative AO/OTA classification, Dorr classification and post operative 

reduction status, BMD, Cleveland zone, tip apex distance.

Results: There was no significant difference between controlled group and fixation failure group in Dorr classification and BMD and tip 

apex distance. In case of A3 fracture of AO/OTA classification, there was a significant difference between controlled group(34 of 473) 

and fixation failure group(5 of 14) (p<0.001, odds ratio=3.2). And in case of intramedullary reduction, there was a significant difference 

between controlled group(46 of 473) and fixation failure group(4 of 14) (p=0.025, odd ratio=3.6). Also, in case of blade or screw position 

not at 5,6,8,9 zone of Cleveland there was a significant difference between controlled group(12 of 473) and fixation failure group(2 of 14) 

(p=0.017, odds ratio=8.1).

Conclusion: The main causes of the fixation failure of intertrochanteric fracture with cephalomedullary nail were A3 fracture of AO/OTA 

classification, blade or screw position not at 5,6,8,9 zone of Cleveland, and intramedullary reduction. Therefore, Placing the blade or 

screw centrally/posteroinferiorly, and paying more attention to A3 fractures, fracture reduction anatomically or extramedullary, it can be 

expected that fixation failure of intertrochanteric fracture with cephalomedullary nail will be minimized.
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Introduction: The purpose of this study was to evaluate and validate the efficacy of our treatment protocol for patients who failed 

intertrochanteric fracture. We also evaluated the functional and radiographic results of revision surgery for failed intertrochanteric fracture 

fixation.

Materials and Methods: Between 1997 and 2016, 83 patients who could be followed-up for more than 1 year after treatments were 

enrolled. the mean age at revision was 64.6 years (18-85 years) and the mean follow-up period was 3.5 years (1.3-9.0 years). In July 2008, 

we established a new protocol and implemented prospectively. 37 patients were before the protocol application, and 46 patients were in 

the protocol. Our new protocol follows the principle according to the condition of the femoral head, the deformation of the fracture site, 

and the bone defect. We evaluated the clinical and radiographic results and postoperative complications.

Results: Pain, a leg length discrepancy, a walking ability by Koval classification and modified Harris Hip Score showed statistically significant 

improvement after application of new protocol (p<0.001). The radiographic success was obtained with 27 of the 37 patients in the pre-

protocol group and in 42 of the 46 patients in the post-protocol group which was statistically significantly improved (p<0.001). There was 

no statistical difference between the pre-protocol group and post-protocol group treated using arthroplasty in the radiographic results 

(p>0.05). In the patient group of valgus osteotomy and re-fixation, the radiographic healing after revision of failed intertrochanteric 

fracture was achieved 8 of 14 patients (57.1%) in the pre-protocol group and 23 of 25 patients (92.0%) in the post-protocol group which 

was statistically significantly improved (p<0.001).

Conclusion: Treatment of failed intertrochanteric fractures was difficult because of various failure patterns and multiform femoral 

conditions in each patient. The authors were able to obtain satisfactory clinical and radiographic results by treating according to the 

condition of the femoral head, the deformation of the fracture site, and the bone defect. In addition, restoration of neck-shaft angle of 

failed intertrochanteric fracture key factors for obtaining successful results.
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Introduction: The purpose of this article is the results of hip arthroplasty using Corail Stem according to Dorr Type

Materials and Methods: From march of 2006 to August of 2014, 431 person who have hip arthroplasty surgery using Corail Stem, the 

subject of this article is 360 person, 386 hip joint available to 3 month follow up. Among this people, total hip arthroplasty is 162 cases, 

hemi-arthroplasty is 224 cases, the man is 108 case, the woman is 278 case, the average age is 71.1years old. (35-102years old) Dorr type 

A is 126cases(32.6%), Dorr type B is 194cases(47.7%), Dorr type C is 76 cases(19.7%). The case of subsidence of stem and intra-operative 

periprosthetic fracture including calcar crack is investigated according to Dorr Type

Results: Subsidence of stem occur 4 cases (1%), less than 1cm is 2 cases just in Dorr type B and more than 1cm is also 2 cases just in Dorr 

type C. Subsidence of stem in company with proximal femur fracture is 7 cases(1.8%), nobody of Dorr type A, 2 case of Dorr type B(1.1%), 

5 case of Dorr type C(6.6%). The case of calcar crack is 32 cases(8.3%), 17 cases in Dorr type A (13.5%), 8 cases in Dorr type C (10.5%), 7 

cases in Dorr type B (9.8%). The case of proximal femur fracture is 17 cases(4.4%), 10 cases in Dorr type A (8.0%), 5 cases in Dorr type C 

(6.6%), 2 cases in Dorr type B (1.0%).

Conclusion: The best result from Corail Stem is Dorr type B. The most incidence of stem subsidence is Dorr type C. The most incidence of 

proximal femur fracture is Dorr type A.
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Introduction: Before the time of highly crossed-linked polyethylene (PE) liners, complications related to the wear debris and the particle-

induced osteolysis were problematic. Although several studies have reported relatively high revision rates of acetabular components with 

conventional PE liners, cementless modular stems have shown good mid-term to long-term survivorships. However, as far as we know, 

there were no clinical reports of modular stems with more than twenty years of observation. The purpose of this study is to report the 

clinical and radiologic results of THA with a modular stem and conventional PE liners after minimum twenty years of follow-up.

Materials and Methods: Between October 1994 and April 1998, 418 primary THAs were performed in our institution by a single surgeon. 

Of them, a modular femoral stem with PE liners were used in 216 patients (263 hips). 28 patients (31 hips) died due to problems unrelated 

to the surgery, and 24 patients (26 hips) were lost to follow-up before twenty years from the surgery. The remaining 164 patients (206 

hips) were enrolled in the study cohort. The clinical outcome was evaluated using the Harris hip score system. All medical records and 

radiographs were retrospectively reviewed.

Results: The average Harris hip score improved from 37.2 points preoperatively to 90.4 points at the final follow-up. Among 206 THAs, 

2 stems were revised due to periprosthetic fractures and other 2 stems were removed because of the recurrence of previous infections. 

There was no aseptic femoral loosening or failure at the modular junction. The stem survivorship was 98.0% for any reasons and 100% 

for aseptic loosening. There were 64 cup revisions which represents overall acetabular component survival rate of 68.9%. Osteolysis on 

the femoral sides were found in 161 hips (78.2%), but all the radiolucencies were limited in the greater trochanter areas and the proximal 

femoral zones (Gruen zone 1 or 7 or both).

Conclusion: After minimum twenty years of follow up, cementless THA with a modular stem showed high implant survivorship with 

conventional PE liners, although osteolysis around the proximal stems were frequently observed in the plain radiographs.
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Introduction:  Jumbo cup can be selectively used for acetabular reconstruction according to the type of acetabular defect. Primary intrinsic 

stability supported by remained acetabular bone stock is important to achieve long-term success in jumbo cup. The purpose of this study 

was to evaluate the clinical and radiological outcome of revision total hip arthroplasty with press-fitted jumbo cup during intermediate 

follow-up.

Materials and Methods:  Among 191 patients who had undergone revision surgery due to cup loosening and periacetabular osteolysis 

from January 2001 to January 2012, 63 patients with 63 hips had acetabular defects ranging from Type 2A to Type 3A according to 

Paprosky’s classification were revised with jumbo cup and those were included. Only when primary intrinsic stability was achieved 

intraoperatively, the patients were adopted to jumbo cup. During the study, 2 patients (2 hips) died and 3 patients (3 hips) were lost 

to follow-up. Fifty-eight patients with 58 hips were available for clinical and radiological assessment at the latest follow-up. Combined 

procedure was performed such as morselized chip bone allograft in 48 hips, and structural allograft in two hips, no bone graft in 8 hips. 

The mean age of patients was 57.7 years (range, 30-78) with 42 men and 16 women. The mean follow-up period was 10.2 years (range, 

5-15.2). Clinical outcomes were assessed by Harris Hip Score (HHS) and presence of groin pain. Radiological outcomes were evaluated with 

regards to cup migration using Ein-Bild-Roentgen-Analyse (EBRA-cup) software. The survivorship of Jumbo cups was estimated by the 

Kaplan-Meier analysis.

Results: According to Paprosky classification, there were 11 cases of type 2A, 16 type 2B, 17 type 2C and 14 type 3A. The mean HHS 

was preoperatively 53 and at the time of the last follow-up examination 77 points (p=0.005). Four patients experienced groin pain. Total 

migration of >1 mm occurred within 2 years in 11 hips (19.6%) and of >2 mm within 4 years in 4 hips (7.1%). Of these, two cups, which 

were fitted with structural bone allografts, showed a linear progression of migration. The survival rate according to the Kaplan-Meier 

analysis was 92.3% using acetabular loosening as an end point. There were 4 cases of complications : 3 dislocations and 1 superficial 

infection, not demanding revision surgery.

Conclusion:  The jumbo cup with primary intrinsic stability in acetabular cup revision exhibits encouraging results at an average 10-year 

follow-up.
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Introduction: The purpose of current study is to evaluate a mean 5-year follow up results of primary total hip arthroplasty (THA) using a 

short hip stem Metha®

Materials and Methods: A total of 52 patients (63 cases) who underwent total hip arthroplasty with short hip stem Metha® from 

September 2009 to October 2015. The mean age was 46.3 years (range, 17-78 years) and the mean follow-up period was 61.5 months 

(range, 26-98 months). Clinical results were analyzed via the Harris hip score, incidence of thigh or inguinal pain, squeaking around hip 

joint, intraoperative and postoperative complications. Radiologic results were examined with fixation of the stem, preoperative and 

postoperative stem offset, cortical hypertrophy and radiolucent lines around the femoral stem.

Results: The mean Harris hip score was improved to 91.5 postoperatively. For the radiological results, except for 1 case of osteolysis, stable 

bony fixation was obtained in all cases without subsidence of stem. The mean preoperative neck shaft angle, femoral offset, and vertical 

offset were 131.2°, 38.5, and 49.1 mm, and increased to 134.5°, 44.9, and 62.5 mm after surgery, respectively. The difference in leg length 

before surgery was 6.7mm shorter on the affected side but 1.4mm longer on average postoperatively. There was 3 cases of intra-operative 

linear crack in the proximal femur and one of them the cerclage wiring was performed. A perforation of posterior cortex occurred in 1 

case. In 1 case of recurrent hip dislocation after the procedure, revision of acetabular cup was performed. There was 1 case of squeaking 

sound during joint movement and 1 case of superficial infection. No other significant complication was observed.

Conclusion: Results from a mean 5-year follow-up of total hip arthroplasty using short hip stem Metha® were encouraging in both clinical 

and radiologic evaluations.
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Introduction: Though the proximal tapered cementless stem is widely used in primary THA, there are only few studies for the long-term 

result of proximal tapered stem. The aim of this retrospective study is to evaluate the long-term (a minimum of 10-years follow-up) clinical 

and radiographic findings after primary THA with a proximal tapered stem.

Materials and Methods: From 2003 to 2008, 70 primary THAs were performed using single primary proximal tapered stem (Summit; 

Depuy, Warsaw, IN, United States). There were thirty-four males and thirty-six females, with a mean age of 48.8±12.9 years. The mean 

follow-up period was 11.7±1.2 years (range from 10.0 to 14.8 years). The stem has proximal tapered geometry with porous coating and 

distally round shape with grit blasting. All operation was performed by single expert senior surgeon through Modified Hardinge approach. 

We evaluated the clinical and radiographic findings after primary THA.

Results: The mean postoperative Harris Hip Score was 93.3±11.4 points at the most recent follow-up. Postoperatively, two patients 

complained of thigh pain. Three patient showed moderate limping gaits and all those three were due to leg length discrepancy caused by 

huge deformity of contralateral hip joint by septic hip sequelae. Radiologically, bone ingrowth was observed in all cases and progressive 

severe stress shielding with Engh grade 3 or 4 was founded in four patients. Despite the severe stress shielding around the stem, stability 

was maintained at the last follow-up. No stem subsidence or loosening or osteolysis was found. As for complication, intraoperative 

fracture was occurred in seventeen patients during stem insertion. All the cases required circumferential wiring and unioned well without 

the migration of stems. Two cases of periprosthetic fracture caused by slip down were noted. All the peri-prosthetic fractures were fixed 

by plating and stability were well maintained. One case of staged revision THA was performed for infection occurred at postoperative 7 

years. One patient experienced posterior dislocation of hip at postoperative 8 years which was treated by closed reduction and appliance 

of abduction brace for 4 weeks. Survival rates at postoperative five years and ten years were 100% and 95.7%, respectively.

Conclusion: Primary THA performed with a proximal tapered stem showed favorable clinical presentation and radiographic findings, as 

well as a favorable rate of implant survival. However, a few cases of progressive stress shielding and intraoperative fracture during stem 

insertion have been documented, all of which did not induce any instability of the stem at the last follow up. Thus, with the caution of 

stem insertion and close observation for progressive stress shielding, the proximally- tapered and distally- round stem could be a practical 

and reliable treatment option for primary THA.
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Introduction: The survival rate of bone marrow transplantation patients has increased and the 5-year survival rate exceeds 60%. Due to 

its improvement in the long-term survival, the management of long-term complications such as medication-induced osteoporosis and 

the occurrence of osteonecrosis of the femoral head (ONFH) have been adding its importance. The prevalence of ONFH in patients who 

received bone marrow transplants has been reported from 4.3% to 10%. Besides, many studies report that ONFH is associated with graft-

versus-host disease(GvHD) treated with high dose steroids, although the natural history of the disease is not as yet clear. The commonly 

selected treatment of painful ONFH tends to be arthroplasty, but studies about their results are scarce. The purpose of this study is 

to analyze the survival rates and clinical results of total hip arthroplasties who had developed ONFH after peripheral blood stem cell 

transplantation(PBSCT) and additional analysis on patients with GVHD.

Materials and Methods: 53 patients who had history of PBSCT underwent total hip arthroplasty in our institute from from Jan. 2009 to 

May 2016. Among them, 36 patients had GVHD history when they had total hip arthroplasty. Arthroplasties due to hip fractures, patients 

with previous hip surgery, and with underlying hip related disease were excluded from the study. The remained 30 patients were included 

in this study. The clinical and Radiological outcomes are evaluated.

Results: The mean age of patients is 41 (range, 18-62) and mean body mass index (BMI) was 24.2 kg/m2 (range, 15.7-37.3 kg/m2). The 

mean follow up period was 5.6 years (range, 2-9.4) Intraoperatively, calcar fracture occurred in 4 patients (13%). During follow up period 

6 patients missed out due to unrelated death, 2 patients had revisional arthroplasty due to aseptic loosening, 1 patient had had revisional 

arthroplasty due to infection. Overall survival rate was 92.3%. The mean blood loss during perioperative period was 1800ml (range, 800-

3500)

Conclusion: Despite are reluctance owing to its challenging entity of underlying hematologic disease, the overall survival rate was 92.3% 

during mean 5.6 year follow up. Therefore, surgeons need not hesitate to undergo hip arthroplasties for ONFH with GVHD patients. 

However, surgeons should pay very careful attention on intraoperative bleeding control and on bone processing such as rasping.

Acknowledgment: no
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Introduction: High rates of mechanical failure have been reported in type III acetabular defects in hip arthroplasty. Recently porous 

trabecular metal augments have been introduced with excellent biomechanical characteristics and biocompatibility, allowing early stability 

and greater bone ingrowth. The aim of the study was to assess the clinical and radiological outcome of the trabecular metal augments in 

hip arthroplasty.

Materials and Methods: We performed, 22 revision total hip arthroplasties (THA) and 6 primary THA (total 28) using trabecular metal 

augments to reconstruct acetabular defect between 2011 and 2015. Among 28 patients, 18 were males, 10 females. Mean age of 

patients was 61.21 years. Paprosky classification for acetabular bone defects was used. Eighteen cases were classified as grade 3A and 

10 cases as grade 3B. Hip center was calculated in each case preoperatively and compared postoperatively to check whether it has been 

brought down. Clinical outcome assessed using Harris hip score (HHS) and radiological outcomes as osteolysis in acetabular zones and 

osseointegration, according to Moore’s criteria.

Results: HHS improved from 58.00 to 86.20. Center of rotation of hip joint corrected from 38.90mm preoperatively to 23.85mm 

postoperatively above the interteardrop line. Among 28 patients, 18 patients had three or more signs of osseointegration (Moore’

s criteria), during final follow-up and 10 had one/two signs. No radiolucency, osteolysis, or loosening were found during follow up 

radiographic examination.

Conclusion: Our study showed that trabecular metal augments were highly satisfactory in mid-term follow-up. However, long-term study is 

required for better evaluation.

Acknowledgment: We have no confilct of interest.
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Introduction: Pseudosubluxation is a transient separation of the prosthetic femoral head from the acetabular liner during the anesthetic 

period after total hip replacement (THR). However, little information has been known about the frequency, pathomechanism, risk factors 

and natural history.

Materials and Methods: To determine the incidence, direction of the displacement, risk factors and subsequent instability of 

pseudosubluxation, we evaluated 1,059 primary cementless THRs (943 patients), which were performed during 8 years at one institution. 

Immediately after THR postoperative radiographs were taken in all hips. If a subluxation was noted, the operated hip was examined by 

fluoroscope within 1 hour after the detection and repeat radiographs were taken on the postoperative day 1.

Results: The pseudosubluxation was identified in 2.6% (28/1059). All of the 28 heads subluxed anteriorly, and reduced in flexioninternal 

rotation. On the postoperative 1 day radiographs all heads remained in reduced position. In multivariate analysis, (1) operative decrease of 

the femoral offset (odds ratio; 1.161 (95% CI; 1.077–1.251), p=0.001) and (2) medialization of acetabular cup (odds ratio; 3.402 (95% CI; 

1.482–7.813), p=0.009) were found as risk factors of pseudosubluxation. None of the 28 hips dislocated during 3 to 8 years follow-up.

Conclusion: Our results afford information about the incidence, risk factors and natural history of pseudosubluxation after primary THR. 

Surgeons should be aware of the risk of pseudosubluxation when performing THR in patients with coxa vara, who have a large femoral 

offset, and in those with dysplastic or deficient acetabulum, who have a lateral center of rotation.

Acknowledgment: We thank Jehoon O for illustrating the figure in this study.
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Introduction: Simulation of the joint replacement environment is an important aspect of device testing which provides information on the 

wear rate of the bearing. The standard ISO14242-1:2014 utilises a simplified gait cycle which does not fully capture the complicated forces 

and motions experienced in-vivo. There has been a drive to improve simulation techniques in order to capture and prevent future clinical 

disasters such as the recent Metal-on-Metal total hip replacements (THR) debacle. The purpose of current study was to explore the effect 

of using real-world patient gait profiles as simulator inputs to improve preclinical testing of THRs.

Materials and Methods: Clinical 32 mm diameter Metal-on-Polymer bearings (Chirulen® 1020, 25-40 kGy) were supplied by Aesculap 

GmbH (Germany). They were articulated on ProSim Full-ISO electromechanical hip simulators (Simulation Solutions, UK) and the lubricant 

used was foetal bovine serum diluted to 25% (v/v) concentration with deionised water. Sodium azide was also added to retard bacterial 

growth. The tests were run to five million cycles with the serum refreshed every 333k cycles. The components were cleaned and weighed 

to determine mass loss. This was converted to a wear volume loss using a density value of 0.93 g/cm3 for the polymer material. The 

components were articulated under the ISO14242-1:2014 walking cycle and two different THR patient specific walking profiles. One 

hundred and thirty seven THR patients were measured using motion capture (Vicon, AMTI) and gait profiles were stratified into three 

BMI groups: healthy weight (BMI ≤25 kg/m2, n=34), overweight (BMI >25kg/m2 to ≤ 30 kg/m2, n=66) and obese patients (BMI > 30 kg/

m2, n=37). Force and rotation profiles from the two BMI extremes, healthy weight and obese patients, were derived through multibody 

modeling (AnyBody Technology, Denmark) to provide input waveforms.

Results: The ISO 14242:1 profile demonstrated a typical bi-phasic wear rate commonly seen in the literature. This consisted of a relatively 

high wear rate of approximately 45-55 mm3 during an initial ‘bedding-in’ phase over the first two million cycles, followed by much lower 

wear rates of approximately 15-22 mm3 during the ‘steady-state’ phase. By comparison the realpatient gait profiles behaved differently. 

Both healthy weight and obese patient profiles resulted in a similar wear rate over the first two million cycles to that of the ISO 14242-1 

test. After this point however both healthy weight and obese cycles displayed accelerated wear of approximately 55-66 mm3 and 70-80 

mm3 respectively over the final three million cycles.

Conclusion: Accurately replicating the conditions that devices experience in-vivo may affect pre-clinical testing outcomes significantly.

Acknowledgment: This project has received funding from the EU Seventh Framework Programme for research, technological development 

and demonstration under grant agreement no NMP-310477
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Introduction: Several multi-segment foot models (MFMs) have been introduced for in vivo analyses of dynamic foot kinematics. However, 

the normal gait patterns of healthy children and adolescents remain uncharacterized. We sought to determine normal foot kinematics 

according to age in clinically normal female children and adolescents using a Foot 3D model.

Materials and Methods: Fifty-eight girls (age 7–17 years) with normal function and without radiographic abnormalities were tested. Three 

representative strides from five separate trials were analyzed. Kinematic data of foot segment motion were tracked and evaluated using an 

MFM with a 15-marker set (Foot 3D model). As controls, 50 symptom-free female adults (20–35 years old) were analyzed.

Results: In the hindfoot kinematic analysis, plantar flexion motion in the pre-swing phase was significantly greater in girls aged 11 years 

or older than in girls aged <11 years, thereby resulting in a larger sagittal range of motion. Coronal plane hindfoot motion exhibited 

pronation, whereas transverse plane hindfoot motion exhibited increased internal rotation in girls aged <11 years. Hallux valgus angles 

increased significantly in girls aged 11 years or older. The foot progression angle showed mildly increased internal rotation in the loading 

response phase and the swing phase in girls aged <11 years old.

Conclusion: The patterns of inter-segment foot motion in girls aged 11 years or older showed low-arch kinematic characteristics, whereas 

those in girls aged 11 years or older were more similar to the patterns in young adult women.

Acknowledgment: We appreciated to Hyo Jeong Yoo for technical support to collect and analyze the kinematic data from the participant.
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Introduction: Calcaneal lengthening is an effective surgical treatment for planovalgus foot deformity in children. However, there have been 

concerns about calcaneocuboid (CC) joint subluxation and subsequent osteoarthritic changes at the mid-tarsal joint. This study evaluate 

the long-term radiographic changes at the mid-tarsal joint, including the CC and talonavicular (TN) joints after calcaneal lengthening for 

planovalgus deformity in children, as well as to identify the risk factors for such changes.

Materials and Methods: This study included 38 patients (68 feet) who underwent calcaneal lengthening for planovalgus deformity. 

Radiographic osteoarthritic changes at the CC or TN joint were defined as modified Kellgren-Lawrence grade of ≥1. In addition, the 

calcaneal pitch angle, lateral talus-first metatarsal angle, degree of calcaneocuboid subluxation, and anteroposterior talusfirst metatarsal 

angle were measured preoperatively, at 1 year postoperatively, and at the final follow-up.

Results: The mean patients age and follow-up duration were 10.5±3.7 and 7.6±2.6 years, respectively. All radiographic parameters, except 

CC joint subluxation, improved after calcaneal lengthening. Among the 68 feet, 31 feet (45.6%) showed radiographic osteoarthritic 

changes at the CC joint, 20 (29.4%) showed changes at the TN joint, and 37 (54.4%) showed changes at the CC or TN joint. The risk 

of radiographic osteoarthritic changes at the CC joint was found to be associated with increased age at surgery (OR=1.2, p=0.038). 

Additionally, the risk of radiographic osteoarthritic changes at the TN joint was found to be associated with increased age at surgery 

(OR=2.2; p=0.002), the preoperative AP talus-1st metatarsal angle (OR=1.1; p=0.044), and the degree of CC subluxation (OR=2.1; 

p=0.007).

Conclusion: About half of the assessed feet showed radiographic osteoarthritic changes at the mid-tarsal joint after calcaneal lengthening 

for planovalgus foot deformity at a minimum follow-up of 5 years. Increased age at surgery, preoperative severity of deformity, and degree 

of CC joint subluxation after surgery were associated with radiographic osteoarthritic changes at the mid-tarsal joint. Therefore, surgeons 

should consider these factors in the surgical correction of planovalgus foot deformity to prevent mid-tarsal arthritis.

Keywords: calcaneal lengthening, planovalgus, Radiographic changes, mid-tarsal joint
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Purpose: The purpose of this study was to analyze the changes of radiological parameters, kinematics and kinetics of gait in children 

treated with calcaneal lengthening for symptomatic flexible flatfoot deformities.

Materials and Methods: Twenty two children (28 feet) were included. Boys were 18 (22 feet), girls were 4 (6 feet). The mean age was 

10.8(±1.51) years. We excluded the flatfoot deformities secondary to neuromuscular diseases (cerebral palsy, residual poliomyelitis and 

myelomeningocele), tarsal coalition, and congenital vertical talus, etc. We analyzed the radiological restorations via plain radiographs with 

standing position at before and after surgery. We also analyzed the kinematics and kinetics at before and after surgery with 3-dimensional 

gait analysis. Postoperative complications were checked.

Results: Talonavicular coverage was improved preoperative 32.7° to postoperative 16.7° with statistical significance(p<0.05). 

Anteroposterior talo-first metatarsal angle was also statistically normalized. Meary angle and calcaneal pitch angle increased 20° and 

10° respectively after surgery with statistical significance(p<0.05). In the weight bearing radiographs, anteroposterior and lateral talo-

calcaneal angles decreased 10° respectively after surgery(p<0.05), thus, hindfoot valgus was corrected to neutral position after surgery. 

In kinematic analysis, the hindfoot valgus 35.5° was corrected to 16.6° in coronal plane(p<0.05) The preoperative out-toeing gait, foot 

progression angle 20.3° was also normalized with postoperative 14.2°. In the kinetic analysis, preoperative push-off moment 0.66Nm/Kg 

was improved to 0.83Nm/Kg with statistical significance in sagittal plane(p<0.05). Maximum power generation, preoperative 1.28 W/sec/

Kg was improved to postoperative 1.44 W/sec/Kg (p>0.05). The maximum power absorption, preoperative -0.70W/sec/Kg increased to 

postoperative -1.01 W/sec/Kg with statistical significance (p<0.05) in sagittal plane. The moment decreased in both coronal and transverse 

plane

Conclusion: Calcaneal lengthening of flexible flatfoot unresponsive to conservative treatment was effective surgical option for 

morphological correction. In gait analysis, it was also effective surgical option for restorations of kinematics and kinetics of flatfoot.

Acknowledgment: We thanck Han Chul Lee for gait data collection and statstical analysis.
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Introduction: The trauma, cerebral palsy, and congenital malformations can result the axial and rotational deformity of the children. 

Gradual correction with external fixation is commonly used, but prolonged external fixation can make a few complications. Recently, 

minimally invasive plate osteosynthesis (MIPO) has shown good results in childhood femoral and tibial shaft fractures. We introduced a 

minimally invasive corrective osteotomy of the tibia with the assistance of temporary external fixation

Materials and Methods: Twenty-one deformities of 16 patients (mean age, 8.3 years) who underwent corrective osteotomy with MIPO 

technique for tibial deformity between 2006 and 2015 were followed up for at least 1 year (mean 68 months). Through percutaneous 

corrective osteotomy, the correction was achieved and maintained with temporary external fixation. After correction, minimally invasive 

plating was performed. Radiological and clinical outcomes were evaluated.

Results: Bony healing (mean, 14.9 weeks; range, 8-17) occured without bone grafting in all cases. The most common cause of deformities 

were rickets and trauma (11 cases, 52%). Fourteen cases of axial deformities (varus deformity; 8 cases, valgus deformity; 5 cases, 

anteroposterior angulation; 1 case) and 7 cases of rotational deformities (internal rotation deformity; 5 cases, external rotation deformities; 

2 cases) were successfully corrected. The corrected angle were 13.2 degrees (5-28) in axial deformities and 15 degrees (12-20) in rotational 

deformities. At the final follow - up, the range of motion of the knee and ankle was restored to preoperative state. Complications were 

skin irritation caused by metal plate in 2 cases.

Conclusion: Corrective osteotomy using minimally invasive plating may be an effective method for treating tibial deformities in children, 

providing adequate stability and satisfactory correction angle.

Acknowledgment: There is no conflict of interest
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Introduction: The purpose of this study is to compare the clinical application and efficacy between OPENCAST® (thermoplastic cast) and 

NEALCAST® (polyester cast) in pediatric upper extremity fracture patients.

Materials and Methods: To perform prospective randomized control study, Institutional Review Boarder was submitted (IRB No. 2017-04-

026-010). Between 5th July 2017 and 22th April 2018, 76 pediatric upper extremity fracture patients were involved to study. The sample 

size 76 was decided with power test and 10 percent of dropout rate out of 86 cases. Inclusion criteria was age of 3 to 16, with agreement 

of parents. Exclusion criteria were age of more than 3 and less than 17, and the patient with rejection to applying cast. After dividing 

location of fracture by above elbow and below elbow, type of cast was assigned randomly with using random number table. 40 cases 

of control group were applied polyester cast and 38 cases of experimental group were applied OPENCAST®. At 2, 4 weeks after cast 

application, radiologic union by plain radiograph and clinical survey using American Shoulder and Elbow Surgeons (ASES) score, SF-36v2, 

Pediatric Outcomes Data Collection Instrument (PODCI) were evaluated. Fisher’s exact test was used for analysis of union rate, and T-test 

was used for analysis of recovery of functional outcome and qualitative indicator.

Results: The gender of patients were 54 male, 24 female. The sideness of fracture were 48 cases of right, 40 cases of left. Location of 

fracture were 39 cases of above elbow, 39 cases of below elbow. Average age 7.2 years old. At 4 weeks after cast application, union rate 

showed no difference between two types of cast and ASES, SF-36v2, PODCI showed no significant difference statistically. There were 4 

cases of skin allergy in OPENCAST® group, but it was discovered by air hole in cast and completely recovered after padding.

Conclusion: OPENCAST® had equivalent efficacy compared to conventional polyester casts in bone union rate and clinical outcome. 

OPENCAST® provides convenience in showering and drying, and is highly breathable, making it a useful option for pediatric upper 

extremity fractures.
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Introduction: Acute bacterial osteomyelitis is a potentially limb- and life-threatening condition in children. Delayed treatment can result in 

sepsis, chronic infection, bony deformity. Antibiotic therapy is the golden standard. Together with antibiotics, surgery plays a key role in the 

treatment of acute osteomyelitis in children. We will report the result of surgical treatment for pediatric acute osteomyelitis, and delineate 

its indication.

Materials and Methods: Records of 26 male and 14 female pediatric patients (mean age, 5 years) who underwent medical treatment 

combined with surgery for acute bacterial osteomyelitis from 2010 to 2017 were reviewed. Medical treatment included use of antibiotics 

and supportive care. Indications for surgical intervention include failure to improve after 48 hours of antimicrobial therapy, concurrent 

septic arthritis and abscess formation.

Results: Of the 40 patients, S. aureus (MSSA) was isolated in 16, MRSA in 4, S. pneumonia in 3, K. pneumoniae in 1, S. pyogens in 1 and 

no organism in 15. The mean time from symptom onset to diagnosis was 5 days. The mean time from diagnosis to surgery was 8.7 hours 

and the mean hospital stay was 22 days. The mean duration of antibiotic treatment was 39 days. Five patients underwent secondary 

surgeries, because of uncontrolled infection in 4 and skin necrosis in 1. One patient suffered from Pathologic fracture & septic embolism 

involving both lungs. Eight patient had minor deformity (leg length discrepancy ≤ 10mm, coxa magna, mild angular deformity), 1 patient 

had progressive shortening in the ulna and 30 patients had any complications.

Conclusion: The key to successful management is early diagnosis and appropriate surgical and antimicrobial treatment. In acute 

uncomplicated cases of acute osteomyelitis, surgery may not be necessary. If patients have risk factors for poor outcome or failed clinical 

improvement after 48 hours of antibiotic treatment, early surgical treatment should be considered.
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Introduction: Achondroplasia is the most common cause of rhizomelic dwarfism and affects the upper and lower extremities. The aim of 

this study is to report the surgical outcomes of a series of limb lengthening in patients with achondroplasia or hypochondroplasia.

Materials and Methods: Fourteen achondroplasia and 1 hypochondroplasia patients who underwent limb lengthening between February 

2003 and September 2017 were included. Medical records and radiographs were retrospectively reviewed. Mean age at the first operation 

was 11.7 years, and mean follow-up duration was 66.4 months. All patients underwent lower limb lengthening (at 30 femurs and 26 

tibias), and the procedures for upper limbs were performed in 14 patients (at 28 humeri). Among 88 segments, an acute or gradual 

angular deformity correction was performed in 46 segments (52.3%) in addition to lengthening. The gained length, healing index (HI) 

and other indices were measured and calculated in each segment. The difficulties that occurred during the limb lengthening and follow-up 

periods were assessed.

Results: The average gained length was 8.3 cm for the femur, 8.5 cm for the tibia, and 7.4 cm for the humerus. The mean HI was 17.3 

days/cm for the femur, 17.8 days/cm for the tibia, and 14.7 days/cm for the humerus. During the 88 segments, there were 35 problems 

(39.8%) that were conservatively treated. Pin site infection was the most common (32 segments, 36.4%) problem and treated with oral 

or intravenous antibiotics. One femoral, 1 tibial, and 1 humeral fracture that occurred after removal of external fixator were conservatively 

treated. There were 15 obstacles (17.0%) resolved with an additional operative intervention. Due to the femoral fracture after removal 

of external fixator, internal fixation was performed in 3 femurs. The Achilles tendon lengthening was performed for equinus deformity 

in 8 foots (in 4 patients) after tibial lengthening. There were 4 cases with premature consolidation of fibula treated with corticotomy. No 

patients were left with any sequelae at the last follow-up. The greatest limb length discrepancy (LLD) was 1.5 cm among the 15 patients 

at the last follow-up. Among 12 patients who underwent crossed lengthening of lower limb, 5 (41.7%) showed LLD greater than 1.0 cm. 

Among their 24 lower limbs, 5 (20.8%) showed varus or valgus alignment of more than 5 .̊

Conclusion: We recommend perform the humeral lengthening in achondroplastic patients. Careful attention should be needed to avoid 

the occurrence of malalignment and LLD after the crossed lengthening of lower limb.

Acknowledgment: None
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Case: A 16 months old infant presents in the ER with a limp and diminished knee flexion which worsened progressively in the last 10 

days. No relevant precedents besides a superior respiratory tract infection 3 weeks before. The physical examination as normal, except for 

a slight limp and loss of the last degrees of knee extension and flexion, without pain or inflammatory signs. The child was admitted for 

vigilance with a presumed diagnosis of septic arthritis, blood and synovial fluid (clear liquid) were collected and empiric anthibiotherapy 

was started. After empirical treatment and recovery, the child was discharged from hospital care, with no etiological diagnosis, since 

culture tests were negative. Following a hospital protocol, a second sample of synovial fluid was tested for H. influenzae with positive 

result. HACEK organisms are oropharyngeal commensals and a typical cause of infective endocarditis. These bacteria inhabit the 

gastrointestinal tract and invasive infections commonly occur in the setting of trauma, underlying structural heart disease, malignancy, 

and other immunocompromised states. Regarding orthopaedic pathologies, these bacteria can cause soft-tissue abscess, septic arthritis 

and osteomyelitis. H. influenzae was one of the most common cause of septic arthritis in children before the introduction of the vacine. 

K. kingae is being increasingly recognized was a cause of former “culture-negative” osteomyelitis. Diagnosis of these infections can be 

delayed either because of lack of specific signs or confounding factors, as in H. influenzae septic arthritis or because of the long incubation 

period and lack of specific growth media and reagents. It is also suspected that some of these orthopedic manifestations can be treated 

or mitigated when treating other infectious with antibiotics that cover these bacteria. Empirical treatment should use wide-spectrum 

antibiotics, which should be switched to organism-specific therapy when identified. Concomitant infections, specially in the presence of 

skin wounds, should also be accounted for.

Acknowledgment: None.
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Introduction: There is a paucity of literature on experience of hip arthroscopy in children and adolescents. The purpose of this study is to 
report surgical indications and short-term outcomes of hip arthroscopy in pediatrics and adolescent hip disorders.
Materials and Methods: We retrospectively reviewed 50 patients who underwent 54 hip arthroscopic procedures at a tertiary-care children’
s hospital from January 2010 to December 2016. There were 29 males (31 hip arthroscopies) and 21 females (23 hip arthroscopies). The 
mean age was 16.7 years (range, 10.8 to 27.0) and the mean follow-up period was 4.4 years (1.6 to 5.3 years). We evaluated functional 
limitations of the patients and the improvement after operation using the modified Harris hip score (HHS), the Western Ontario and 
McMaster Universities Osteoarthritis Index (WOMAC), subjective pain assessment with visual analog scale (VAS), and range of the hip 
motion. We also reviewed arthroscopic findings to see if the pathologic changes in the hip joint can be characterized in each disease.
Results: Hip arthroscopy was indicated mostly when pain lasted for more than 6 months despite of conservative management in patients 
showing femoroacetabular impingement with (n=32) or without (n=17) labral tear, and synovial inflammation caused by synovial giant cell 
tumor (n=3) and idiopathic chondrolysis (n=2). The specific diagnoses were as follows: Legg–Calvé–Perthes disease (n=12), developmental 
dysplasia of the hip (n=11), slipped capital femoral epiphysis (n=8), idiopathic femoroacetabular impingement (n=7), sequelae of septic 
arthritis of the hip (n=5), hereditary multiple exostosis (n=4), synovial giant cell tumor of the hip (n=3), idiopathic chondrolysis (n=2) and 
post-traumatic osteonecrosis of the femoral head (n=2). The continuous passive motion exercise started second day after operation and 
the patients were allowed to walk with crutches for 3 to 6 weeks. Overall, there was significant improvement in VAS, modified HHS, and 
WOMAC scores. Hip joint flexion improved significantly from 99.2 to 114.1, with 94.3% of patients improved. Symptom improvement 
for more than 18 months was not observed in 4 cases who had dysplastic acetabulum with labral tear (n=2), and femoroacetabular 
impingement with recurred femoral head bump (n=2). Transient numbness around the groin area was present in 6 patients but 
disappeared the next day except one patient with Legg–Calvé–Perthes disease. This patient also showed complete recovery of the symptom 
at postoperative 1-week follow-up evaluation.
Conclusion: Our short-term follow-up evaluation shows that hip arthroscopy is a less invasive and safe procedure, and that it appears 
to be efficacious in improving functional impairment caused by femoroacetabular impingement between deformed femoral head and 
acetabulum and intraarticular focal problems in pediatric and adolescent hip disorders.
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Introduction: Slipped capital femoral epiphysis (SCFEs) can be idiopathic or atypical (associated with renal failure, radiation therapy, and 
endocrine disorders). It is important to estimate the likelihood that atypical slipped capital femoral epiphysis shows different clinical and 
radiological characteristics and complications with typical SCFEs.
Materials and Methods: We retrospectively reviewed fifty-three patients (sixty-six hips) with SCFEs managed between 1995 and 2017. 
Gender, age, weight, height, the duration of symptoms the laterality of the slip, and complications were recorded. Bilateral hip and lower 
extremity long bone radiographs were utilized to record slip angle, genu valgus deformity. Statistical analyses were performed.
Results: Among fifty-three children (thirty-two boys and twenty-one girls) with 66 SCFEs, twenty-two children had twenty-nine atypical 
SCFEs, and thirty-one children had 37 typical SCFEs. The average age at the time of presentation for the initial SCFEs was 10.9 ± 0.3 years. 
The average duration of symptoms was 14.1 ± 21.8 weeks. The average Southwick slip angle difference was 23.3 ± 14.8°. There are forty-
three mild, thirteen moderate, and ten severe SCFEs. Fifty-eight were classified as stable, and 8 were unstable. There were significant 
differences in terms of average age (10.4 ± 2.6 years for atypical SCFEs, 11.2±1.4 for typical SCFEs, p=0.036), average weight (36.2±22.3 
kg for patients with atypical slips, compared with 56.9±9.9 kg for those with typical slips; p < 0.001), height (132.1±17.6 cm for those with 
atypical slips, compared with 148.9±12.1 for those with typical slips; p < 0.001), and the body mass index (19.4±5.6 kg/cm2 for those with 
atypical slips, compared with 25.8±4.6 for those with typical slips; p < 0.001). In the group of twenty-two children with atypical slipped 
capital epiphysis, there were 19 children with neoplasm (8 neuroblastomas, 3 medulloblastomas, 3 retinoblastomas, 2 ependymomas, 1 
craniopharyngioma, 1 Wilm’s tumor, 1 immature teratoma), 4 children with primary endocrine disorder. We categorized atypical SCFEs in 3 
groups by etiology; endocrine disorder associated SCFEs (ENDA), chemotherapy associated SCFEs (CTA), and radiation therapy associated 
SCFEs (RTA). There were 4 ENDA, 9 RTA, and 16 CTA. Atypical SCFEs had significantly more valgus slips (P < 0.001) and genu valgus 
deformity (P<0.001) compared with in the group of typical slipped capital epiphysis. Among the group of atypical SCFEs, children with CTA 
had significantly low body weight, height, and BMI.
Conclusion: Valgus slip can be a factor in differentiating between typical and atypical slipped capital femoral epiphysis. Regular follow up 
and temporary hemiepiphysiodesis by guided growth for valgus deformity should be considered for patients with atypical slipped capital 
femoral epiphysis compared with those with typical slipped capital femoral epiphysis.
Acknowledgment: none
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Introduction: Although it has been known that the lateral end of the sourcil indicates the lateral margin of the mid-superior portion of 

the acetabulum and the most lateral bony margin of the acetabular roof represents the anterolateral portion of the acetabulum, which 

reference point we should use in measuring the acetabular index (AI) and center-edge angle (CEA) is debatable. The purpose of this study 

was to compare two measurement methods of the AI and CEA with respect to its reliability and predictability of treatment outcome in 

developmental dysplasia of the hip (DDH).

Materials and Methods: Seventy-five hips (75 patients) treated with closed reduction (CR) and followed until the patient was 8 years of 

age or older were included in this study. The AI and CEA at the age of 3 years were measured by two observers using the most lateral bony 

margin of the acetabular roof as a reference point (AIB and CEAB, respectively) and using the lateral end of the sourcil (AIS and CEAS, 

respectively). Treatment outcome was classified into satisfactory (Severin grade I or II) or unsatisfactory (III or IV). Seventeen hips (23%) 

which underwent osteotomy for residual hip dysplasia were included into the unsatisfactory group. Intraclass correlation coefficient (ICC) 

was used to compare the reliability of the AIB and CEAB with that of the AIS and CEAS. Area under the receiver operating characteristic 

(ROC) curve (AUC) was used to compare the predictability of treatment outcome.

Results: In the intraobserver reliability, ICC for the CEAB [0.964, 95% confidence interval (CI) = 0.944 to 0.977] was significantly higher 

than that for the CEAS (0.806, 95% CI = 0.699 to 0.876). In the interobserver reliability, ICC for the CEAB [0.876, 95% CI = 0.811 to 

0.920] was also significantly higher than that for the CEAS (0.690, 95% CI = 0.550 to 0.792). Although they could not show statistical 

significance, ICCs for the AIB were higher than those for the AIS in both intraobserver and interobserver reliability. AUC of the AIB (0.883, 

95% CI = 0.804 to 0.961) was significantly larger than that of the AIS (0.763, 95% CI = 0.655 to 0.871) (p = 0.017). And AUC of the CEAB 

(0.840, 95% CI = 0.747 to 0.932) was also significantly larger than that of the CEAS (0.708, 95% CI = 0.587 to 0.830) (p = 0.007).

Conclusion: AIB and CEAB at the age of 3 years had higher reliability and outcome predictability than AIS and CEAS in DDH treated 

with CR. Measuring AI and CEA at an early age using the lateral end of the sourcil can lead to overdiagnosis of residual hip dysplasia and 

unnecessary treatment.

Acknowledgment: Not applicable.
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Introduction: Although tibia shaft fractures in children usually have satisfactory results after closed reduction and casting, unstable 

fractures are requiring surgical fixation. Elastic stable intramedullary nail (ESIN) is often used for pediatric tibia fractures and minimally 

invasive plate osteosynthesis (MIPO) is also recently reported good outcomes. The purpose of this study was to compare outcomes and 

complications of skeletally immature patients undergoing surgical stabilization of the tibia with either ESIN or MIPO.

Materials and Methods: Patients who underwent ESIN (15 cases) or MIPO (15 cases) were enrolled and matched according to age, sex, 

body-weight, location of fracture, pattern of fracture, fibular fracture, and open fracture. Main outcome measurements are clinical and 

radiologic outcomes, and complication.

Results: Bony union was obtained in all cases (mean 9.6 weeks, range: 6-25). Radiologic outcome (Union period, and bony alignment) and 

clinical outcome (modified Flynn’s criteria) were not different between two groups. There were 1 case of delayed union, 2 cases of pin 

irritation, and 3 cases of Malunion in ESIN groups and 3 cases of malunion and 1 case of deep infection in MIPO group.

Conclusion: Both ESIN and MIPO method yield good outcomes and minimal complication in pediatric tibia fractures between 5 and 10 

years.

Acknowledgment: there is no conflict of interest
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Introduction: The malrotation of the lower extremity has been known to be a risk factor for patellofemoral instability. However, there are 

few reports reporting the efficacy of its correctional osteotomy for recurrent patellar dislocation. The aim of the study was to evaluate 

the objective and subjective outcomes after femoral and/or tibial derotation osteotomy in children and adolescent with recurrent habitual 

dislocation of the patella.

Materials and Methods: We retrospectively reviewed the minimum two years’ follow-up results of simultaneous soft tissue realignment 

procedures and derotational osteotomies of the femur and/or tibia performed in 34 knees of 24 patients. Radiological results were 

assessed with plain radiographs and computed axial tomography; mechanical long-axis of the lower extremity, sulcus angle of the trochlear 

groove, patellar height, degrees of trochlear dysplasia, tibial tubercle trochlear groove distance and rotational profiles of the femur and 

tibia. Determinations of the activity level and assessment of the functional results were performed with the Tegner activity level scale, the 

Lysholm knee score, and the Kujala score.

Results: The average age at the time of surgery was 14.5 years and the average follow-up period was 4.1 years. No recurrent lateral 

dislocation of the patellar were found during the follow-up. Changes in radiographic indices after the operations suggested disappearance 

of patellofemoral instability. The activity level according to the Tegner activity level scale showed a significant increase and the functional 

results according to the Lysholm knee score and the Kujala score showed significant improvements.

Conclusion: Simultaneous soft tissue realignment procedures and derotational osteotomies of the femur and/or tibia resulted in significant 

improvements of the knee function as well as of the radiographic outcomes for children and adolescents with recurrent habitual 

dislocation of the patella and malrotation of the lower extremity.

Acknowledgment: N/A
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Introduction: Purpose of this study is to evaluate correlation between computed tomography(CT) and physical examinations in patients 

with rotational deformity of lower extremities in childeren.

Materials and Methods: We retrospectively reviewed 160 patients who underwent idiopathic inteoing gait from 2013 november to 2016 

july and underwent rotational profile, femoral anteversion CT and tibial torsion CT at the initial visit. The exclusion criteria was congenital 

disease including developmental dysplasia of the hip, Legg–Calvé-Perthes disease and clubfoot. The female to male ratio is 88:72.The 

average age at first visit was 5.8 yearsold . CT scans were obtained with two different methods. One was single transverse sectional image 

of femoral neck passes just below of the inferior border of femoral head (Old method) as reported by Sugano et al.and the other was axial-

oblique image parallel to the long axis of femoral neck(New method) as described by Tomczak. And tibial torsion was measured according 

to the method described by Goutallier et al. All measurements were measured by 2 person who are experienced orthopedic surgeons 

and musculoskeletal radiologist to identify intra- and inter-observer variability of techniques. Total measurements were obtained in each 

methods and used for statistical evaluation. All data were evaluated statistically using intraclass correlation coefficient (ICC) for evaluating 

accuracy of correlation between CT scans(transverse and axial oblique) and real anteversion.

Results: Pierson correlation between hip medial rotation and femur anteversion CT calculated by new method was 0.555 and by 

Old method was 0.620. The new method has higher interobserver reliability than older methods (ICC; New method= 0.949, Old 

method=0.931). Correlation between thigh foot angle and tibial torsion CT was 0.606 by Pierson correlation method.

Conclusion: The value of rotational profiles(thigh foot angle, hip medial rotation) and CT were significantly related each other. Axial 

oblique CT(New method) image was more reliable in the two observers than transverse sectional image(Old method).

Keywords: femoral anteversion, tibia torsion, computed tomography, physical examinations
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Introduction: The pediatric olecranon fracture is uncommon. Tension band suture technique was introduced to reduce the burden of 

implant removal and other complications. Early range of motion exercise was not introduced within studies. Double loops and double 

knots of vicryl were used to maintain the advantages of tension band suture technique introduced before and to enhance fixation tensile 

strength as well. Therefore, early ROM exercise could be achieved without nonunion or fixation failure.

Materials and Methods: Twelve pediatric patients with olecranon fractures were treated with the tension band suture with double loops 

and double knots between 2004 and 2015. Vicryl #1 was used for wiring. Range of motion exercises were initiated one week after the 

operation with a customized functional brace, and early functional outcomes were evaluated using the Mayo Elbow Performance Score 

(MEPS) 8 and 12 weeks before implant removal.

Results: Nine boys and 3 girls (average age 10.6 years; range 5 years 7 months–16 years 2 months) were included in the study. Initial 

displacement and angulation of the fractures were 5 mm (2–7) and 11.8°(4–25). There were two cases of radial neck fracture on ipsilateral 

elbow. Postoperatively, all the patients showed perfect MEPS at 8 weeks. Pin removals were performed at 13.1 weeks. There were no 

complications, including growth arrest.

Conclusion: Tension band suture with double loops and double knots could be a complete alternative to TBW with early range of motion 

exercise.

Acknowledgment: None
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Introduction: Obese children is an increasing concern due to the fast-growing population of that. Obesity is a risk factor for medical 

disease, such as diabetes, asthma, and coronary artery disease. It is also an important risk factor for fracture severity and postoperative 

complications in children. Supracondylar humerus fracture is the most common elbow fracture in the pediatric population. The purpose of 

this study was to evaluate the effects of childhood obesity on the fracture type and associate injuries in pediatric supracondylar humerus 

fractures.

Materials and Methods: This study reviewed medical records and radiographies of 80 patients treated for supracondylar humeral fractures 

between January 2000 and December 2017. Records were reviewed for demographic data, body mass index(BMI) percentile and 

injury data. Logistic regression analyses were used to test relationships among BMI subgroups, fracture configuration, nerve injury, and 

complications.

Results: There are 53 males and 27 females. Mean age was 5.8 years old. The frequency of complex fractures was high in overweight and 

obese patients. No significant association was found between BMI classification and injury data.

Conclusion: Obesity is associated with more complex supracondylar humeral fractures. BMI classification does not have significant effect 

to nerve injury, fracture complexity, and postoperative complications.
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Case: An 8 years old male child with no relevant past illness presents to the ER with a distal humeral fracture with intermediate fragment. 

Reduction was performed, a long arm splint was applied and follow-up scheduled for the next week. In that first week loss-of-reduction 

was verified and the patient admitted for surgical treatment. Intramedullary nailing was considered initially, but, due to the fractures long 

oblique pattern which ran all the way to the metaphysis and presence of a 3rd fragment, an unusual choice for a external fixator was 

made. The patient was followed in consultation and after 3 weeks started physiotherapy with progressive gain-of-motion. The fixator 

was extracted after 6 weeks of treatment, when consolidation was demonstrated on radiological studies. The patient is still on follow-up, 

having resumed his normal life but waiting to be cleared for risk of contact sports.

Acknowledgment: None.

Keywords: Trauma, Paediatrics,

 Presentation No. 322  

Title: Number of proximal screws for stable fixation of proximal humerus fracture: A biomechanical study

Authors: HYUN IL LEE4 , SI-JUNG SONG2 , DONGJUN PARK4 , MYUNG JIN SHIN4 , MIN SOO SHON3 , KYOUNG-HWAN KOH1

Presenter: KYOUNG-HWAN KOH Corresponding Author: KYOUNG-HWAN KOH Field: Fracture

Affiliation: 1. ASAN MEDICAL CENTER, UNIVERSITY OF ULSAN COLLEGE OF MEDICINE { Orthopaedic } , 2. LEAD HEAL HOSPITAL { Orthopaedic } , 

3. NATIONAL MEDICAL CENTER { Orthopaedic } , 4. INJE UNIVERSITY ILSAN PAIK HOSPITAL { Orthopaedic }  

Introduction: The purpose of this study is to investigate the essential number of screws for stable fixation in proximal humerus fracture.

Materials and Methods: Simulation of surgical neck fracture with medial based gap was performed in 24 synthetic proximal humerus 

bones. Synthetic bones were divided into four groups according to the number of screws used for fixation of the proximal humeral head; 

4-, 6-, 7-, and 9-screw groups. Interfragmentary distances after 1,000 cyclic loading were measured. Maximal load-to-failure, displacement 

at the time of failure, and stiffness were recorded. The mode of failure was observed as well.

Results: The medial side gap was decreased by 0.24, -0.2, 0.07, and 0.02 mm after the test in the 4-, 6-, 7-, and 9-screw groups, 

respectively, with statistical significance (p<0.001). The mean load-to-failure was 962.4 N (±181.9), 1380.2 N (±190.3), 1636.7 N (±120.2), 

and 1606.0 N (±196.0) in the 4-screw, 6-screw, 7-screw, and 9-screw groups, respectively, with significant difference (p<0.001). Moreover, 

the mean displacement before failure was 10.3, 10.1, 6.9, and 5.7 mm in the 9-, 7-, 6-, and 4- screw groups, respectively (p=0.005). In the 

4-screw group, fixation failure or bone model breakage was developed in all cases. Five cases in the 6-screw group, two cases in 7-screw 

group, and three cases in 9-screw group showed failure before closure of the fracture gap.

Conclusion: At least seven screws would be appropriate for proximal fragment fixation in proximal humerus fracture with medial 

comminution to minimize secondary varus collapse or fixation failure.

Acknowledgment: This study was partially supported by Johnson & Johnson.
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Introduction: The aim of fixation in diaphysial forearm fracture is to achieve absolute stability and its become unique management to 
maintain the function because of this two bones are correlate to each other. Mini fragments, either 1.5mm, 2.0mm, or 2.4mm plate 
become an option in this study as a provisional implant of fracture fixation prior to the definitive implant, 3.5mm Locking Compression 
Plate (LCP). The union of fracture healing was evaluate in this study.
Materials and Methods: The 23 patients in this study was diagnosed to have diaphysial forearm fractures, either involved only one or both 
bone fractures. All the patients were admitted and treated in Korea Guro University Hospital, from February 2008 till February 2018. The 
forearm diaphysial fracture was classified base on AO revised classification January 2018. Among 42 forearm bone fractures, 30 fractures 
were using mini fragment and this sample was further evaluate. Open direct or indirect reduction as a gold standard fracture fixation in 
this study. Either Compression, open bridging or neutralisation technique over the definitive implant was applied during fixation to achieve 
good reduction. Post operative fixation, fracture contact and gap was measured through plain radiograph. Primary or secondary fracture 
healing was observed during follow up. Modified Radiographic Union Scale for Tibial fracture (RUST) was used to evaluate the union rate 
of all the fractures.
Results: Among 30 fractures, 17 fractures were radial bone and 13 fractures were ulna bone. Direct reduction method was mostly done 
compare to indirect reduction which was in 18 fractures. Compression technique over the LCP 3.5mm main plate after mini fragment 
fixation in 25 fractures and the rest either open bridging or neutralisation. Post operatively plain radiograph showed, 17 patients had a 
good fracture contact reduction and 13 patients with gap range from 0.43mm to 3.18mm. The patient with 3.18mm fracture gap post 
operatively had secondary type of fracture healing. Primary contact healing in 17 patients and 12 patients with primary gap healing 
was documented during follow up from 3 to 14 months duration. Modified RUST calculated between 12 to 16 score for fracture union 
evaluation.
Conclusion: Mini fragment as a provisional implant fixation was another method can be opted as a bone clamp and an adjunctive 
reduction aids in fracture fixation to increase stability. This method also showed as an important role in fracture union through primary 
contact or gap fracture healing.
Acknowledgment: Orthopaedic Surgery Department, Korea University Guro Hospital
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Introduction: To review the outcomes of patients treated with a variable-angle distal radius volar rim locking plate for distal radius fracture 
with severe volar articular comminution.
Materials and Methods: A retrospective review was performed for the patients treated with a variable-angle distal radius volar rim locking 
plate for their distal radius fractures. At the final follow up, radiologic and clinical outcomes were evaluated.
Results: This study included 23 wirsts in 23 patients, average age 60 years. Average follow-up was 12.5 months (range, 5 to 36 mo). 
21 patients had AO/OTA type C3 fractures and two had B3. All patients had severe volar articular comminution involving volar rim and 
articular facet and the fracture line were at or distal to watershed line on preoperative CT(3D reformatted). Two patients had fracture/
dislocation. One patient had G-A type 1 open fracture and ten had concomitant ulnar fracture( 2 basistyloid, 1 ulnar neck, 7 tip ). One 
patient with very severe articular explosion involving dorsal and volar articular surface underwent external fixation first and staged second 
open reduction and internal fixation using volar and dorsal plate. At the final follow up, 22 of 23 patients had no loss of fixation and there 
was no evidence of carpal subluxation. In one patient with severe metaphyseal bone defect had loss of fixation showing radial shortening 
and loss of radial inclination. However, palmar tilt was preserved. The average Mayo wrist score was 87.5 ± 7.9 (excellent 5, good 7, 
satisfactory 1). Disabilities of the arm, shoulder, and hand (DASH) score was 17.2 (range: 5-42). 11 patients underwent hardware removal. 
One with loss of fixation experienced hardware irritation requiring removal of plate and one patient complained of neurologic change 
on the median nerve territory resolved after plate removal. However, the others had no hardware irritation. In all patients underwent 
hardware removal, sclerotic change of radiolunate joint was noted. There were no cases of tendon rupture.
Conclusion: Distal radius fracture with volar articular comminution involving volar rim and articular facet are not amenable to standard 
volar locking plate fixation because of fracture comminution and proximity to joint line. Variable-angel distal radius volar rim locking plate 
provided adequate buttress for volar rim not covered by standard volar locking plate providing satisfying radiological and clinical results in 
these challenging fractures. Although hardware irritation can be concerned, well and fully seated hardware did not cause tendon irritation 
and there was no tendon ruptures in our series.
Acknowledgment: None
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Introduction: The purpose of this study is to evaluate the clinical and radiographic result in patients who got salvage treatment for the 

failed fixation of intertrochanteric fracture and to evaluate the factors that may effect healing of this treatment.

Materials and Methods: Between 1998 and 2016, 39 patients who could be followed-up for more than 1 year after salvage for the failed 

fixation of intertrochanteric fracture were enrolled in this study. There were 29 men and 10 women. The mean age was 65 years (19-

85 years) at the index surgery and the mean follow-up was 3.9 years. 21 patients underwent valgus osteotomy and internal fixation 

and 18 patients underwent re-fixation of failed intertrochanteric fracture. The success group in this study was radiographic healing 

with satisfactory clinical results and the failure group of treatment was defined as the need for a secondary revisional procedure or a 

complication that required additional surgery.

Results: The success of treatment was obtained in 31 (79%) of 39 patients and the average bony union period was 6 months (5-7 months). 

19 patients in patients who underwent valgus osteotomy and internal fixation and 12 patients who underwent refixation of failed 

intertrochanteric fracture had radiographic healing with no complication. In the failure group, there were 4 patients with non-union, 2 

patients with mal-union, 1 patient with cut-out of a dynamic hip screw, and 1 patient with avascular necrosis of femoral head. There were 

no statistically significant correlations between age, sex, initial fracture type, the presence of osteoporosis, implant of revisional surgery, 

and additional bone graft in success and failure groups (p>0.05). However, undercorrection of femoral neck-shaft angle in patients who 

underwent valgus osteotomy and varus malalignment with more than 5 degrees of deformity in patients who underwent re-fixation was a 

statistically significant factor in the failure group (p<0.01).

Conclusion: The clinical and radiographic results of the salvage treatment for the failed fixation of intertrochanteric fracture were 

satisfactory in our study. Restoration of femoral neck-shaft angle of failed intertrochanteric fracture is key factors for obtaining successful 

results
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Introduction: Owing to its biomechanical advantages, intramedullary nailing is the most ideal treatment method for the subtrochanteric 

femoral fracture. However, fixation failure or implant breakage remained as a significant problem in the old-aged patients. Reconstruction 

nail (RN) or cephalomedullary nail (CN) with spiral blade is generally used for stronger proximal fixation. Although spiral blade is widely 

used in senile patients due to its superior purchasing power, proximal diameter of CN is thicker than RN that reduction loss may occur while 

inserting the nail. To the best of our knowledge, there has been no comparative information regarding the results obtained using these 

two different kinds of nails.

Materials and Methods: Thirty matched pairs of patient (aged > 65 years) with subtrochanteric fracture with similar age, gender, fracture 

pattern, and mean bone mineral density were enrolled. In the RN group, there were 9 men and 21 women, with a mean age of 73.13 

years and a mean T-score of -2.62. According to the AO/OTA classification, there were 24 type A, 4 type B and 2 type C fractures. In the 

CN group, 8 men and 22 women were included, with a mean age of 75.4 years and a mean T-score of -2.60. There were 26 type A, 3 type 

B and 1 type C fracture. All female patients’ T-score in both groups was less than -2.5. There was no obvious difference in age, gender, 

fracture pattern between two groups. Radiologic result with bony union rate and time, alignment(over 5º than uninjured side regards as 

meaningful), leg length discrepancy was assessed. Functional result was appraised with modified Merle d’Aubigne score.

Results: In the RN group, 27 cases healed at a mean of 21.6 weeks. In the CN group, union was obtained in 28 cases at 18.8 weeks on 

the average. There was no significant difference in union rate and time. Mean neck shaft angle was 130.2 degrees in RN group and 130.4 

degrees in CN group, which showed no difference. However, CN group showed higher incidence of varus alignment compared to RN 

group (p=0.030, independent t-test). In terms of sagittal alignment, mean anterior angulation was 1 degree in RN group and 2.3 degrees 

in CN group, showed that anterior angulation was more frequent in CN group(13%), but there is no difference (p=0.671, independent 

t-test). There was no significant difference in leg length discrepancy and functional score between 2 groups.

Conclusion: Our findings demonstrate that both RN and CN yield satisfactory outcome in terms of bony union and functional assessment. 

However, the incidence of varus was significantly higher in CN group.

Keywords: subtrochanteric fracture, intramedullary nailing, reconstruction nail, cephalomedullary nail
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Introduction: The aim of this study was to figure out which factors contribute to the outcome of surgical treatment of acetabular fractures. 

At the same time, we would like to report on the treatment results after our hospital was designated as a focused training center for 

trauma.

Materials and Methods: We conducted a retrospective review of all patients with acetabular fracture in our hospital from January 1st, 2014 

to May 1st, 2017. Patients who had associated pelvic ring fractures or lost in follow up of 1 year was excluded and total of 37 fractures 

were evaluated. We evaluated the clinical results using the scoring system of Merle d’Aubigné(MDA) and Postel and grade of Tonnies, 

Brooker and Ficat.

Results: Thirty-seven patients (31 men, 6 women) were identified. The mean Injury Severity Score(ISS) was 8.7, with 32.4% of patients 

having as score 〉15. The average blood transfusion in the first 24 h was 0.54 pints. Fall was the most common injury mechanism (32.4%). 

Chest injury was the most common associated injury (16.2%), followed by head injury (13.5%). Posterior wall and both column fracture 

was the most common (37.8%) fracture patterns. Excellent and good clinical grades of MDA were 28 (75.6%) and 9 (24.3%) were fair 

and poor. Four patients had been diagnosed post-operative infection (10.8%), one out of four patients who had co-morbidity died (2.7%), 

the other one patient had had a replacement surgery (2.7%). Multivariate analysis showed that age and operation time were associated 

with MDA. Also, Operation time and ISS were significant co-factor of Brooker grade.

Conclusion: Our hospital showed similar result of treatment of acetabular fractures compared to other publications. The age and operation 

time were co-factor of the clinical outcome of this fracture. Also, increased operation time and injury severity score were suggested to 

increase Brooker grade.
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Introduction: IM nailing is the standard of treatment for the femoral shaft fracture. Sometimes, temporary external fixation is used before 

definitive nailing in case with open wounds or multiple injuries. However, staged IM nailing following external fixation is somewhat 

controversial, due to the infection risk. The purpose of present study was to evaluate the incidence of infection and to identify its 

influencing factors.

Materials and Methods: A prospective analysis was performed on 38 patients who were available to follow up for longer than 12 months 

(mean 34.1) from among those who underwent staged nailing after external fixation for femoral shaft fracture. The patients included 30 

men and 8 women, 5 cases of bilateral injury, with a mean age of 45.9 years (range 17-78). The causes of injury were traffic accidents (n = 

35), fall from heights (n = 4), and direct hit (n = 4). According to AO/OTA classification, 18 were type A, 15 were type B and 10 were type 

C fractures, including 9 open fractures. Forty-two cases had fractures other than femoral shaft that required stabilization. Thirty patients 

had non-orthopaedic injuries at head, chest or abdomen. Fractures are stabilized with external fixation initially, and internal conversion 

with IM nail was done on an average of 18.3 days after patient’s general condition and/or open wound improved. At the time of internal 

conversion, the external fixator pin track infection grades were 0 in 9 cases, 1 in 22 cases and 2 in 12 cases, as described by Dahl. Results 

were assessed according to the achievement and time to osseous union and complications, especially infections, at the final follow-up. 

Statistical analysis was performed to identify factors influencing results. Which are timing of conversion(2weeks and 3weeks), pin track 

infection, functional outcome.

Results: Primary union was achieved by 36 of the 43 study subjects at an average of 19 weeks. Of 7 cases of nonunion, 2 had segmental 

bone loss at the index injury and healed after early autogenous bone grafting. Other 3 cases of aseptic nonunion was healed after 

exchange nailing with thicker one. Infected nonunion was developed in 2 cases, which were healed by reimplantation with external fixator 

and plate respectively after cure of infection. There were 3 cases of deep infection (6.8%). There is no difference in functional outcomes 

among the all related factors. The timing of conversion, 2weeks or even longer, were not related to the occurrence of infection and 

nonunion. But, in pin track infection, over grade 2, related to higher chance of infection(16.7%) .And the open fracture related to higher 

chance of nonunion(44.4%). But no diffrenece in nonunion.

Conclusion: Our findings demonstrate secondary nailing after external fixation for femoral shaft fracture showed low infection rate, 

considered to be a relatively safe procedure.

Keywords: Intramedullary nailing, external fixation, femoral shaft fracture
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Introduction: Minimally invasive plate fixation using a locking plate is widely used in distal femur fractures. For elderly femur fracture 

patients with anterolateral bowing deformity, fixation of a pre-contoured locking plate may cause anatomical mismatch, resulting in 

complications such as misalignment or nonunion. The purpose of this study is to report the results of a manually contouring plate fixation 

in a distal femoral fracture with anterolateral bowing

Materials and Methods: Unilateral distal fracture of the femur(AO/OTA types 33A or 33C) with anterolateral bowing were included in 

this study, Minimal invasive plate fixation using LCP-DF(locking-compression plate-distal femur, Synthes®) was performed by manually 

contouring the locking plate according to the uninjured femur. From single trauma center, of the 31 patients, 24 patients (average age of 

71 years, range 60 to 86; Men 7, women 17) with at least one year of follow-up (mean 15 months) were included in the study. Radiologic 

results (alignment, union, union periods), functional outcomes (range of motion, knee function score) and complications (implant 

breakage) were evaluated.

Results: 23 of the 24 patients had primary union, the average union period was 12 weeks (range 18 to 22), 1 case of nonunion occurred. 

Radiologic results at last follow-up shows that m-LDFA (mechanical Lateral Distal Femoral Angle) is an average of 90(SD3.1) degrees, there 

was no significant difference from the uninjured side 90(SD ± 2.6) degrees (p=0.62). PDFA (Posterior Distal Femoral Angle) is an average 

of 80(SD5.1) degrees, there was also no significant difference from the uninjured side 78 (SD ± 3.9) degrees (p=0.30). In functional 

outcomes, all patients recovered the range of motion and functional recover to preinjured state. There were no cases of plate or screw 

failure, and no other major complications were found.

Conclusion: In the distal femur fracture with anterolateral bowing, commonly found in elderly patients, it has obtained excellent 

radiological and functional results and no complications by manually contouring locking plate

Keywords: Distal femur fracture, anterolateral bowing, Minimal invasive plate osteosynthesis
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Introduction: MIPO is widely used in distal femur fractures. Many closed or percutaneous techniques have been used to reduce the 

displaced fragment. However there is a little known about the effectiveness of percutaneous cerclage wiring for the reduction of 

distal femur fractures. The purpose of this study was to evaluate the patients who had undergone MIPO procedure with or without 

percutaneous cerclage wiring assisted reduction in distal femur fractures and to determine the effectiveness of this reduction technique on 

the reduction quality and fracture union.

Materials and Methods: Of the 94 patients with displaced distal femoral fractures who were treated at two university teaching hospitals 

between January 2009 and September 2017, 43 patients who were over 60 years old and who were followed up for more than 1 year 

were enrolled in this study. 19 patients were operated with MIPO technique with percutaneous cerclage wiring assisted reduction (Group A) 

and the other patients were operated with MIPO technique alone (Group B). Indication of percutaneous cerclage wiring followed by MIPO 

technique was a fracture (AO/AOT 33A1, A2, C1, and C2) deemed difficult to treat by indirect technique. One or two cerclage wires were 

percutaneously applied for reduction, and then, internal fixation was performed with MIPO technique using LCP-DF. Demographic data, 

time to radiological union, alignment, Lower Extremity Functional Score, complications such as malunion, delayed union and nonunion 

were compared between the two groups.

Results: There were no statistically significant differences in age, sex, body mass index and AO/OTA classification between the two groups. 

Bone union was achieved in all cases and the mean time to radiological union was 25.7 (11-54, SD 9.16) weeks. The time to bone union 

(22.05 ± 9.45 weeks vs. 28.7 ± 7.93 weeks, p = 0.015) was significantly shorter in Group A. At the last follow-up, there was no difference 

in lower extremity function score between the two groups. There were 1 case of delayed union and 1 case of malunion in Group A and 3 

cases of malunion and 1 case of delayed union in Group B, but there was no statistical difference between the two groups.(P=0.618)

Conclusion: In patients with distal femoral fractures of the elderly, percutaneous cerclage wiring followed by MIPO shows favorable results 

with excellent reduction and a high union rate.

Acknowledgment: No benefits in any form have been received or will be received from a commercial party related directly or indirectly to 

the subject of this article.

Keywords: Percutaneous cerclage wiring, MIPO, Distal femoral fracture



Oral presentations

181

The 62nd Annual Congress of the  Korean Orthopaedic Association 2018

 Presentation No. 331  

Title: Effects of reformatting CT scanning plane in transsacral osseous corridor and implications for transiliac-transsacral screw fixation: 

Computational cadaveric simulation

Authors: HOEJOENG CHUNG1 , CHANG-SOO CHON2 , GU-HEE JUNG3

Presenter: GU-HEE JUNG Corresponding Author: GU-HEE JUNG Field: Fracture

Affiliation: 1. WONJU COLLEGE OF MEDICINE, YONSEI UNIVERSITY, WONJU SEVERANCE CHRISTIAN HOSPITAL { Orthopaedic } , 2. (2) INSTITUTE 

OF JEIL LIFE ENGINEERING, JEILMEDICAL CORPORATION { Others (Biomechanic engineering) } , 3. GYEONGSANG NATIONAL 

UNIVERSITY, COLLGE OF MEDICINE, GYEONGSANG NATIONAL UNIVERSITY CHANGWON HOSPITAL { Orthopaedic }  

Introduction: To assess the effects of reformatted CT scanning plane on transsacral osseous corridor and implications for 

transiliactranssacral (TITS) screw fixation via computational cadaveric simulation with a virtual 7.0 mm-sized screw.

Materials and Methods: CT scans were performed on 112 adult cadavers (61 males and 51 females), and imported into Mimics® software 

to reformat the CT scanning plane. A virtual 7.0 mm screw was placed into S1 for actual assessment of transosseous corridor for TITS 

screw, and 26 (23.2%) models were identified as sacral dysmorphism. The transsacral osseous widths around TITS screw in the axial 

images were measured as AxWS1. By reformatting the CT scanning plane parallel to the superior endplate of S1, the height of elevated 

segment in the upper sacrum (elevated height) and straight AxWRS1 was measured and evaluated for sacral dysmorphism.

Results: According to the sacral variation, the average AxWS1 of sacral non-dysmorphism was 13.7 mm (SD 2.76) and 5.82 mm (SD 2.21) 

in sacral dysmorphism. The average AxWRS1 was 14.6 mm (SD 4.59) and compared with the AxWS1, a significant difference (p=0.000) 

was observed. The elevated height of sacral dysmorphism was an average of 17.9 mm (SD 1.6) and 3.6 mm (SD 2.7) in sacral non-

dysmorphism. ROC curve analysis using the elevated height revealed an area under the curve of 1.0 (95% CI,1.0) with a cut-off value of 

12.90 mm (sensitivity 1.0, and specificity 1.0). If the height of the elevated segment exceeded 13 mm, the pelvis most probably represented 

sacral dysmorphism.

Conclusion: Based on reformatted CT scanning plane, the variables of elevated height and AxWRS1 showed a higher accuracy than 

AxWS1. Regarding the elevated height is closely associated with the appropriate anatomical structures, this CT scanning protocol 

facilitated the prediction of possible TITS screw fixation into S1.

Acknowledgment: no signfiicance
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Introduction: The role and efficacy of angiographic embolization in hemodynamically unstable trauma patients with unstable pelvic ring 

injury or acetabular fracture have been reported in many literatures. However, there is a lack of research on the effect of this procedure 

on healing after open surgery for those injuries, and there is concern that it may have a negative impact. The purpose of this study was to 

assess the effect of pelvic embolization in patients undergoing open surgery for unstable pelvic ring injury and acetabular fracture.

Materials and Methods: This study retrospectively reviewed the trauma registry and medical record of the level I trauma center from 

February 2014 to May 2017. Among 239 patients who underwent surgical treatment for unstable pelvic ring injury and acetabular fracture, 

136 patients who had sustained high energy injury and were followed up for more than one year after open surgery were enrolled. There 

were 36 (26.5%) women, 100 (73.5%) men and their mean age was 49.1 (18-83) years. They were divided into two groups: embolization 

group that performed an angiographic embolization and control group that did not. The amount of blood transfusion, estimated blood 

loss, time to union and rate of deep infection were compared between the two goups.

Results: There were 50 cases in the embolization group and 86 cases in the control group. Pelvic ring injury, acetabular fracture, and 

associated injuries were 28, 18, 4 and 31, 52, 3 in the two groups, respectively. Injury severity score and the amount of blood transfusion 

in the first 24 hours were significantly higher in the embolization group, but there were no significant differences between the two groups 

in the amount of intraoperative and total transfusion, estimated blood loss, time to union, and rate of deep infection.

Conclusion: Adverse effects of pelvic embolization on open surgery of pelvic ring injury and acetabular fracture are not substantiated. 

Therefore, pelvic embolization may be performed if indicated.
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Introduction: In 2013, Rommens et al. reviewed a series of 245 consecutive patients over 65 years and introduced a comprehensive 
classification system for FFPs based on the degree of instability. Fragility fractures of the pelvic ring (FFP) are increasing in frequency and 
require challenging treatment. A new comprehensive classification considers both fracture morphology and degree of instability. They 
insisted that FFP Types III and IV would require surgical treatment on the contrary that FFP Type I lesions could be treated conservatively. 
Regarding FFP type II lesions, they demonstrated, surgical stabilization of the dorsal fracture should be considered, if no pain relief is 
observed within days with adequate pain medication and mobilization remains impossible. However, the other authors insisted that 
conservative treatment might be enough for these nondisplaced pelvic ring disruptions. Therefore, it is still controversial whether to 
perform conservative or early surgical treatment for nondisplaced unilateral sacral ala fractures combined with anterior pelvic disruptions. 
The aim of this study was to evaluate the radiological and clinical outcomes in patients diagnosed with nondisplaced unilateral sacral 
ala fractures combined with anterior pelvic disruptions at the beginning of disease progression, compared between patients group who 
received early minimal invasive operative treatment within 4 weeks and patients group who continued conservative treatment for at least 
3 months.
Materials and Methods: We retrospectively reviewed 67 patients over 65 year-old who diagnosed with nondisplaced unilateral sacral ala 
fractures combined with anterior pelvic disruptions between January 2008 to April 2015. Patients with any metastatic pelvic lesion or 
whom initial CT was not available were excluded. The demographic data of patients were Analyzed. The radiological characteristics were 
evaluated by comparing the simple radiographs images with the computed tomography images, and the types of fractures were classified 
via computed tomography images. We also investigated comorbid complications and compared the walking ability scale before and 6 
months after the fracture.
Results: Stabilizing the pelvic ring with a simple temporary (for 4 week) anterior external fixation procedure (supraacetabular one pin 
external fixator) allows immediate relief of pain, which allows early and successful mobilization of these patients. In approximately 34% 
of patients treated conservatively, nonunion of the pubic hypertrophic nonunion or secondary fracture of the contralateral sacral ala was 
observed. In most of these cases, after 3 months of the operation, surgical treatment was needed, or severe loss of walking ability has 
occurred.
Conclusion: Minimally invasive surgical procedure which combined sacroiliac screw fixation with temporary anterior external fixator might 
have some role in pain relief and early mobilization for treatment of nondisplaced unilateral sacral ala fractures combined with anterior 
pelvic disruptions.
Acknowledgment: none
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Introduction: Oropharyngeal dysphagia in elderly frail patients is associated with complications and increased mortality. The purpose of the 
current study was to investigate the incidence and prognostic implications of dysphagia in the elderly hip fracture patients
Materials and Methods: A total of 218 female and 92 male hip fracture patients aged 65 years or more who underwent operation between 
2015 and 2017 were analyzed. Dysphagia was diagnosed by videofluoroscopic swallowing study (VFSS). VFSS was performed in patients 
who had history of aspiration pneumonia, complained of aspiration, or suspected dysphagia. To determine the prognostic implications of 
dysphagia, the incidence of pneumonia, hospital stay, frequency of the intensive care unit (ICU) admission, and in-hospital mortality rates 
were compared between patients with and without dysphagia.
Results: Dysphagia was found in 4.8% (15/310) of hip fracture patients. The mean age of patients with dysphagia was 80.4 years 
(range: 73-89 years) and that of patients without dysphagia was 79.8 years (range: 65-100, P= 0.752). The length of hospital stay was 
significantly longer for patients with dysphagia (24.7 days, range: 6-86) than for those without dysphagia (12.5 days, range: 4-95, P= 
0.013). Pneumonia was found in 20% of patients with dysphagia and 5.8% of those without dysphagia, however, the difference was not 
statistically significant (P= 0.063). Frequency of ICU admission and inhospital mortality also did not show statistically significant difference 
between groups.
Conclusion: Patients with dysphagia was associated with longer hospital stay and higher rate of pneumonia compared with patients 
without dysphagia. Our result suggests that dysphagia is one of the factors affecting the outcome after hip fracture surgery. Care should 
be taken to prevent complications when treating elderly hip fracture patients with dysphagia.
Acknowledgment: none
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Introduction: To review the outcomes of traditional triangular cannulated screws fixation for undisplaced femoral neck fractures in 

superelderly patients and to identify the risk factors associated with poor outcomes.

Materials and Methods: Of the 52 patients who underwent internal fixation with partial threaded cannulated screws for femoral neck 

fractures, their cohabitants of 32 patients were assessed by telephone survey. Medical records and radiographs of these 32 patients were 

reviewed. According to the Garden classification, 22 fractures were type 1 (impacted fractures) and 10 were type 2 (complete, undisplaced 

fractures). Postoperative mobility and pain were assessed through medical record review and telephone survey. Outcome measures 

included the length of surgery, length of hospital stay, perioperative complications, postoperative pain, pre- and post-operative mobility 

status, and rates and causes of implant revision and mortality.

Results: Enrolled 32 patients were aged 75 to 93 (mean, 80.8) years, followed up for a mean of 24 (range, 4–78) months. Of the 32 

patients assessed for postoperative pain and mobility, 12 had pain on movement, whereas 20 could ambulate independently with or 

without walking aids (26 could do so preoperatively). Three patients underwent revision surgery for nonunion/implant failure. Overall, 

13 patients had a decrease in their mobility status. Patients who could not ambulate independently with walking aids were associated 

with longer length of hospital stay (27.0 vs. 15.2 days, p <0.05) and higher mortality rate (p <0.05). The length of hospital stay was also 

associated with medical history of ischemic heart disease/cerebrovascular accident (p < 0.05) and sacral pressure sore lesion (p <0.05). 

Pain, mobility, and rates of complication and revision were not associated with any of the variables.

Conclusion: Triangular cannulated screws fixation for undisplaced femoral neck fractures in super-elderly patients showed relatively low 

complication and revision rates, although half of enrolled patients had a decrease in their mobility status.
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Introduction: The purposes of this study were 1) to investigate fall and incidence of fragility fractures with urinary incontinence in elderly 

from 2009 to 2013, 2) to assess possibility as a risk factor of urinary incontinence, and 3) compare mortality after fragility fractures with or 

without urinary incontinence in elderly, using nationwide claim data from the National Health Insurance Service (NHIS).

Materials and Methods: We analyzed 39,854 Korean adults (age, 65–80 years) who participated in health examinations during 2007 - 

2012 and were followed up until 2015. Patient’s group and control group were classified with or without elderly population with urinary 

incontinence, respectively. The cumulative incidence of fragility osteoporotic fractures and fall were assessed by hospital discharge records. 

Hazard ratios (HRs) of chance of fragility osteoporotic fractures were calculated for the risk of urinary incontinence with fall using Cox 

proportional hazard models after adjusting for confounders. In addition, cumulative mortality in both group were calculated and compared 

at 3 month, 6 month, 1 year, and 2 years follow-up.

Results: Of 39,854 elderly participants, 5,703 persons (3,467 men and 2,236 women) were classified as urinary incontinence group and 

34,151 persons (17,476 men and 16,675 women) were control group (p<0.001). Fall history were significantly higher 20.8% in elderly 

populations with urinary incontinence group than 4.7% in control group (p<0.001). At the minimum of 2 years followup, women in urinary 

incontinence group (13.9%) was significantly higher prevalence of all type of fragility fractures than control group (11.8%) (p=0.005). 

After adjustment of confounders, urinary incontinence with fall is important risk factor in women (p=0.004). There was no difference of 

mortality between two groups during follow-up periods

Conclusion: This study demonstrates that elderly women with urinary incontinence are associated with high prevalence of fragility 

osteoporotic fractures at the minimal 2 years follow-up. In addition, urinary incontinence with fall is important risk factor in elderly 

population.

Acknowledgment: Hye-Jin Kim and Jin-Woo Kim contributed equally to this work and should be considered co-first authors
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Introduction: FAM83H was initially identified to be a protein essential for dental enamel formation. Mutation in FAM83H gene that leads 
to early termination codon in the last exon causes amelogenesis imperfecta. In addition, it has been suggested that FAM83H is involved in 
the progression of human cancers. Recently, positive correlation between the expression of a well-known oncogene MYC and FAM83H 
has been reported in hepatocellular carcinomas. However, the role of FAM83H in sarcoma has not been investigated yet. Therefore, this 
study evaluated the expression levels and role of FAM83H in 34 human osteosarcomas and osteosarcoma cell lines.
Materials and Methods: The expression of FAM83H in human osteosarcoma tissues were evaluated by immunohistochemical staining 
in tissue microarray (TMA). The human osteosarcoma cell lines, U2OS, SaOS2, and MG63 were used. Transfection for the shRNA for 
FAM83H were performed. The proliferation of osteosarcoma cells and migration/invasion activity were evaluated. Cell cycle analysis 
was performed with a FACStar flow cytometer. Western blot analysis for FAM83H, β-catenin, active β-catenin, P27, cyclin D1, snail, and 
vimentin were performed. Survival analysis was performed by univariate and multivariate Cox proportional hazards regression analysis and 
Kaplan-Meier survival analysis with log-rank test. The p values less than 0.05 were considered statistically significant.
Results: Nuclear and cytoplasmic expression of FAM83H was found to significantly correlate with shorter overall and relapse-free survival 
(P <0.001 each, respectively) by Kaplan-Meier analysis. By multivariate analysis, cytoplasmic expression of FAM83H (P =0.002), presence 
of distant metastasis (P =0.007) and larger tumor size (P =0.024) were independent prognostic factors that significantly associated with 
overall survival. Cytoplasmic expression of FAM83H (P =0.002) and presence of distant metastasis (P =0.003) were independent prognostic 
factors that correlated with shorter relapse-free survival. In MG-63 and U2OS cells, the knockdown of FAM83H decreased proliferation, 
invasion and migration. On the contrary, overexpression of FAM83H increased proliferation, invasion and migration. Western blot analysis 
revealed that the expression levels of active β-catenin, p27, cyclin D1, vimentin and snail were influenced by FAM83H expression.
Conclusion: The results suggest that FAM83H play an important role in tumorigenesis and progression of osteosarcoma and may be the 
new therapeutic target in osteosarcoma patients.
Acknowledgment: This work was supported by the National Research Foundation of Korea (NRF) funded by the Korean government (MSIP).
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Introduction: Osteosarcoma (OS) is a malignant tumor of the bone derived from primitive transformed cells of mesenchymal origin. 
Local low-linear energy transfer (LET) radiotherapy has limited benefits for OS because of its radioresistance. High-LET radiation has 
several advantages for treating radioresistant human cancers because of its higher relative biological effectiveness (RBE), lower oxygen 
enhancement ratio (OER), and decreased cell-cycle-dependent radiosensitivity. Carbon ion high-LET radiotherapy is highly efficacious 
in treating deep-seated malignant OS tumors as compared to conventional approaches. However, the molecular mechanisms of carbon 
ion- or neutron-induced OS cytotoxicity are largely unknown. As such, this study investigated the therapeutic effects of high-LET neutron 
radiation on OS in vitro and in vivo.
Materials and Methods: The human OS cell lines U2O2 and KHOS/NP were examined in vitro or in vivo with an orthotopic mouse 
xenograft model after treatment with low-LET (γ-ray) and high-LET (neutron) radiation. Irradiations were performed with a 137Cs γ
-ray source (Atomic Energy of Canada, Ltd., Ontario, Canada) at a dose rate of 3.81 Gy/min. Fast neutrons (9.8MeV, 30-40keV/μm) were 
produced by the bombardment of beryllium by proton 9Be(p,n)10B as a nuclear reaction in the cyclotron (MC-50; Scanditronix, Uppsala, 
Sweden). Paired ionization chambers were used to measure the absorbed dose and dose distribution of fast neutron beams or -rays. 
Dosimetry data was measured before in vitro study to calculate neutron dose using RBE, 2.2, which has been used for neutron therapy in 
our institute and represents an equivalent cell killing efficacy as γ -ray as determined by clonogenic assay.
Results: OS cells were significantly more sensitive to high-LET radiation in vitro and in an orthotopic xenograft tumor model. Specifically, 
neutron radiation-treated cells increased the relative percentage of apoptotic, sub-G1 phase cells via caspase-3/9 activation, increased 
intracellular ROS, and DNA damage. Correspondingly, the mean size of -irradiated (8 Gy) orthotopic KHOS/NP OS tumors was 195 mm3 6 
weeks after -irradiation (8 Gy), but only 150 mm3 in mice treated with high-LET neutron radiotherapy.
Conclusion: Our study supports that high-LET neutron radiotherapy provided a stronger therapeutic benefit as compared to low-LET γ-ray 
radiation by increasing OS cell apoptosis and DNA damage in vitro and orthotopicin vivo, and thus provides further preclinical rationale for 
high-LET radiotherapy.
Acknowledgment: This study was supported by a National Research Foundation (NRF) of Korea grant (nos. NRF-2017R1D1A1B03028923) 
funded by the Korean Government (MSIP)
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Introduction: We assessed whether sequential 18F-FDG PET/CT (PET/CT) could predict the outcome of patients with osteosarcoma of the 

extremities after one cycle and two cycles of neoadjuvant chemotherapy.

Materials and Methods: A total of 73 patients with American Joint Committee on Cancer (AJCC) stage II extremity osteosarcoma treated 

with two cycles of neoadjuvant chemotherapy, surgery and adjuvant chemotherapy were prospectively enrolled in this study. All patients 

underwent PET/CT before (PET0), after one cycle (PET1), and after the completion of neoadjuvant chemotherapy (PET2), respectively. PET 

parameters [maximum standardized uptake value (SUVmax), metabolic tumor volume (MTV), and total lesion glycolysis (TLG)] and their % 

changes were calculated, and histological responses were evaluated after surgery. ROC curve analyses and the Cox proportional hazards 

model were used to analyze whether imaging and clinicopathologic parameters could predict event (metastasis or local recurrence)-free 

survival.

Results: A total of 36 patients (49%) exhibited a poor histologic response and 17 patients (23%) had experienced events (metastasis in 16 

and local recurrence in 1). Both on PET1 and PET2, the % change of SUVmax most accurately predicted events by ROC curve analysis (area 

under the curve = 0.667 for PET1 and 0.685 for PET2, respectively). By multivariate analysis including the % changes of SUVmax on PET1, 

PET1, histologic response, age, sex and AJCC stage (A or B), only the % change of SUVmax on PET2 > -54% independently shortened 

event-free survival (relative risk, 6.39; 95% confidence interval, 1.45-28.10). Patients with the % change of SUVmax on PET2 > -54% had 

worse 3-y (72% vs. 93%) and 5-y (67% vs. 93%) metastasis-free survival rates than the others (P = 0.005).

Conclusion: The %changes of SUVmax both on PET1 and PET2 could predict the outcome of patients with osteosarcoma of the 

extremities. The %changes of SUVmax on PET2 better predicted the outcome than histologic response.

Acknowledgment: This study was supported by a grant of the RTR (Radiological Translational Research program), Korea Institute of 

Radiological & Medical Sciences (50473–2017)
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Introduction: The aim of this study was to evaluate whether delphinidin is cytoprotective or cytotoxic in osteosarcoma cell lines, and to 

elucidate the underlying mechanisms.

Materials and Methods: The present study investigated whether apoptosis or autophagy is induced by delphinidin in human osteosarcoma 

cell lines. Delphinidin was used as the antioxidant, along with two autophagy inhibitors: 3-methyladenine and bafilomycin A1. Cell viability 

and known autophagic markers, such as LC3-II expression, were evaluated. Reactive oxygen species (ROS) formation and cell cycle analysis 

were also investigated.

Results: Delphinidin showed concentration-dependent cytotoxicity to osteosarcoma cell. Delphinidin is closely associated with apoptotic 

cell death mechanisms and pathways related to ROS accumulation. In addition, we observed delphinidin-induced autophagosome 

formation and increasing levels of LC3-II conversion. However, in spite of delphinidin induced autophagy, the cytotoxic effects induced in 

the osteosarcoma cells may not be operating via autophagic cell death mechanisms.

Conclusion: Delphinidin compromises the cellular protective mechanisms by inhibiting autophagy, permitting ROS to accumulate and finally 

enhance apoptotic cell death. Our results indicate that delphinidin may play a critical role as a chemotherapeutic agent by preventing the 

development and progression of osteosarcoma cells.

Acknowledgment: This work was supported by Biomedical Research Institute Fund from the Gyeongsang National University Hospital
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Introduction: Pazopanib is a multi-targetted tyrosine kinase inhibitor that blocks signal transduction through mainly VEGFR2. It was proven 

to be effective against advanced renal cell carcinoma, ovarian cancer and soft tissue sarcoma. We investigated the effect of pazopanib in 

patients with soft tissue sarcoma who showed signs of local recurrence or metastasis. Also, we studied the expression level of VEGFR2.

Materials and Methods: Between November 2016 and February 2018, we selected four patients with soft tissue sarcoma who were 

diagnosed with lung metastasis or local recurrence (male, 2; female, 2; average age, 57.2 years). All four patients were previously treated 

with first line chemotherapy of anthracycline (doxorubicin) and ifosfamide. Pazopanib treated for 8.9 – 15.4 months (average 9.5months) 

with standard dosage of 800mg once daily. Also an immunohistochemical analysis was preformed to analyze the expression level of 

VEGFR2.

Results: Two cases showed stable disease for 7.5 – 14.5 months (average 11months). The other two cases showed aggravation of distant 

metastasis on followed study after 0.1-0.9 months(average 0.5 months). These 2 patients expired due to aggravation of lung metastasis 

after 2.1 – 11.1months (average 6.6months) using pazopanib. The increased expression of VEGFR2 was confirmed in 3 cases.

Conclusion: Pazopanib inhibited the disease progression in two out of four patients with advanced soft tissue sarcoma. The increased 

expression of VEGFR2 was found in Pazopanib treated soft tissue sarcoma

Acknowledgment: None
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Introduction: Sparganosis is a rare parasitic infection of a larval form of tapeworm, genus Spirometra. It can be transmitted to humans 

by ingestion of raw flesh of snakes, frogs or freshwater fish, or drinking untreated water containing cyclops. It is usually found in 

the subcutaneous tissue of the abdominal wall, thoracic wall and inguinal region in many cases and relatively rare in the extremities. 

Sparganosis could be mistaken for various other conditions because of its rarity, lack of suspicion and non-specific MRI findings. We 

present possible transmission route, and discuss a role of MRI in the preoperative diagnosis of sparganosis involving the lower extremity.

Materials and Methods: Eight patients with sparganosis, who surgically managed at 3 different hospitals affiliated by the Catholic 

University of Korea from March 2000 to December 2016, were included for this presentation. Medical records with laboratory data, plain 

radiographs and MRI features and preoperative diagnosis were reviewed.

Results: There were 6 female and 2 male. The age ranged from 43 to 76 with average of 57 years. Six patients had palpable mass and 2 

patient complained pain. The locations were thigh in 7 patients and calf in 1 patient. All patients denied any ingestion history of raw flesh 

of snake or frog. However, 3 patients definitely remembered several episodes of drinking of spring water during their mountain climbing. 

In 5 patients, calcifications of varying degree were exited along the parasitic tract on plain radiograph. MR images showed ill-defined 

soft tissue mass with inhomogenous signal and incomplete enhancement which was initially mistaken for hemangioma in 2 patients, 

panniculitis, nodular fascitis and musculotendinous strain in 1 patient, respectively. In other 3 patients, sparganosis was suspected on MRI 

and diagnosed preoperatively by positive sparganum IgG using Micro-ELISA. In all patients, the spargamum worm was surgically removed. 

There was no recurrence or complication after surgical excision without anti-parasitic medication.

Conclusion: MRI frequently show non-specific findings and might not have a correct role in preoperative diagnosis of sparganosis involving 

extremities if sparganosis is not suspected. The fact that three of our patients have frequently drunk spring water urges that mount climber 

should be careful to drink spring water during their mountain climbing in endemic area.
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Introduction: Percutaneous core needle biopsy (CNB) is being used increasingly as an alternative to open biopsy for the diagnosis of soft 

tissue tumors. CNB is advantageous over open biopsy with regard to the patient morbidity, cost and time. CNB is reported to achieve 

diagnostic accuracy rates comparable to those of incisional biopsy in most cases. However, it is unclear which clinicopathologic parameters 

are associated with the diagnostic accuracy of CNB in soft tissue tumors.

Materials and Methods: 450 patients who underwent CNB at our institute from 2000 to 2017 for the diagnosis of soft tissue tumours 

were reviewed. Specific end-points were the ability to differentiate benign tumors from soft tissue sarcoma (STS), and for STS to define 

histological grade and subtype. Clinicopathologic parameters associated with diagnostic ability of each end-points were analysed.

Results: Of the 450 patients, 430 patients (95.5%) with soft tissue tumours were identified, of which 300 (66.6%) were malignant 

and 130 (29%) benign. The diagnostic accuracy of CNB to differentiate STS from benign soft tissue tumors was 87.6%. CNB could 

differentiate high grade STS from low grade STS with an accuracy of 72.5%. Tumor subtype was accurately assigned in 62.5% of STS. 

For differentiation of histological grades, presence of infiltrative borders on MRI (p=0.003), or MRI appearance of homogenous on T1 

sequence and heterogeneous on T2 sequence (p=0.001), were helpful in diagnosing high grade STS. The diagnostic ability of CNB differed 

among STS subtypes, with synovial sarcoma posing greatest diagnostic difficulty.

Conclusion: Diagnostic accuracy of CNB is influenced by various clinicopathologic parameters. These findings will be helpful in identifying 

indications for CNB in soft tissue tumors.

Acknowledgment: We wish to acknowledge all the co authors who have been a great help in reviewing the abstracts
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Introduction: This study aimed to investigate oncologic outcomes of myxoid liposarcoma treated with wide excision and adjuvant therapies 

with a special emphasis on local control rate.

Materials and Methods: We retrospectively reviewed medical record of 41 myxoid liposarcoma patients (26 males and 15 females) who 

were initially non-metastatic, treated and followed up more than 24 months in our institution. Mean age of the population was 44.9 years 

(range, 19.5-77.9) and mean follow-up duration was 66.6 months (range, 24.3-129.9). All patients underwent wide excision and had R0 

resection margin. Thirty-seven patients underwent adjuvant treatment (19 chemotherapy, 35 postoperative radiation therapy, and 17 

both).

Results: Three patients (7.3%) died in follow-up, all of them with metastatic disease. The overall survival rate at 5 and 10 years was 92.4% 

and 86.3%, respectively. Local recurrence developed in 1 patient (2.4%) who already had developed several local recurrences prior to 

referral to our institution. Five patients (12.2%) developed distant metastases, the median interval between index surgery and distant 

metastases was 25.7 months (range, 22.6-32.2 month). All distant metastases were extrapulmonary. According to univariate analysis, 

age over 60 at surgery (P=0.024), distant metastasis (P<0.001), and round cell component more than 5% (P=0.026) were statistically 

significant variables on disease-specific survival.

Conclusion: The results of our study suggest that primary site of myxoid liposarcoma can be satisfactorily controlled after wide excision 

and proper adjuvant treatments. As noted, all initial metastases in our study were extrapulmonary metastases, clinicians should pay special 

attention regarding this issue during the postoperative follow-up.

Acknowledgment: Nothing
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Introduction: Hemicortical resection may be applied to bone tumors arising at the bone surface or of eccentric location due to minimal 

medullary involvement. The purpose of this study was to evaluate the results of hemicortical resection for malignant bone tumors.

Materials and Methods: We retrospectively reviewed 18 patients who were treated with hemicortical resection between 2005 and 

2014. The study included 10 patients with parosteal osteosarcoma, 5 with osteosarcoma, 2 with periosteal chondrosarcoma, and 1 with 

chondrosarcoma, who were followed up for a mean duration of 61 (24-125) months. We evaluated 1) the oncologic outcome (recurrence, 

metastasis), 2) the rate of bony union, 3) complications, such as fracture or infection, after hemicortical resection and reconstruction.

Results: There were local recurrences in 3 (17%) parosteal osteosarcoma patients. After subsequent re-excision for recurrence, one patient 

died of metastasis. The defect after hemicortical resection was reconstructed by bone graft in 15 patients and the grafts were removed 

for infection in 2 patients. Bone grafts were united in 12(92%) out of 13 patients at 8 (5-13) months after reconstruction on average. 

Host bone fractures occurred in 2 (11%) patients; infection developed in 3 (17%) patients, who received hemicondylar resection for 

osteosarcoma in proximal tibia.

Conclusion: Hemicortical resection for eccentric tumors or small tumors showed good clinical results. There is relatively a high risk of 

infection in the lesion of proximal tibia.

Acknowledgment: Nothing to declare
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Introduction: Total femoral resection is an extreme form of limb-salvage procedure, studies on this issue are scarce. Moreover, little is 

known regarding the prognostic factors for survival in patients having total femoral replacement by tumoral cause. In the review of 36 

patients with total femoral replacements, we asked 1) the prognostic factors related to survival in patients who underwent total femoral 

resection with tumoral cause, 2) overall implant survival, revision free survival, and limb survival, 3) complications, functional outcome and 

knee range of motion for patients surviving more than 3-years.

Materials and Methods: We divided the patients into 3 groups: primary tumoral involvement (15 cases, group 1), iatrogenic contamination 

and local recurrence (16 cases, group 2), and mechanical failure (5 cases, group 3). In the analysis of the prognostic factors related to the 

patient survival, we excluded 5 patients with mechanical failure. We evaluated the relationship between patient survival and other clinical 

variables, such as age, sex, cause of total femoral replacement, tumor volume change after neoadjuvant chemotherapy, surgical margin, 

local recurrence and complications after total femoral replacement, final limb and patients’ status.

Results: Overall 5-year survival of the 36 patients using Kaplan-Meier method was 31.5% ± 16.2 (95% CI). Five-year survival of 31 patients 

with tumoral causes was 21.1% ± 15.6. On univariate analysis, tumor volume increase after chemotherapy (p=0.02), and inadequate 

surgical margin (p=0.03) adversely affect the survival of the patient. Five-year revision-free survival was 16.6% ± 18.2. Five-year limb 

survival of 36 patients was 85.9% ± 14.1 and 75.2% ± 24.1, respectively. Except for the 2 patients with low-grade infection which could 

be managed conservatively, 14 patients necessitated surgical intervention. Major complication includes infection in 10 cases (71%), local 

recurrences in 2, and one each case of hip dislocation, bushing fracture, and femoral artery occlusion. At final follow up, 30(83%) of 36 

limb maintained tumor prosthesis, 5(14%) of 36 limb had amputation.

Conclusion: We suggest that in patients who had undergone total femoral replacement by tumoral causes, if the tumor volume is enlarged 

during chemotherapy or the appropriate surgical margin cannot be obtained, they eventually die early and should be cautious about the 

application of this procedure. Patients with long term survival have a high incidence of complications, persist in the risk of infection, and 

have poor functional outcomes. However, in these patients total femoral replacement seems to be the best way to preserve their limbs.

Acknowledgment: Nothing
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Introduction: Reconstruction of the distal radius with a free vascularized fibular head graft (FVFG) after en-bloc resection of a Campanacci 

grade 3 giant cell tumor can achieve effective control of local recurrence. However, use of a FVFG after en-bloc resection does not 

preserve full wrist motion and is often associated with subsequent radiocarpal subluxation and osteoarthritic change. I report the clinical 

and radiographic outcomes of a patient who underwent wrist arthroplasty using FVFG following intralesional curettage for a Campanacci 

grade 3 giant cell tumor of the distal radius with the articular surface invasion and palmar cortical perforation, but with intact cortices in 

other regions.

Materials and Methods: Between 2001 and 2015, five patients with a median age of 30 years (range, 20-64 years) who underwent 

underwent wrist arthroplasty using FVFG following intralesional curettage for a Campanacci grade 3 giant cell tumor of the distal radius 

with the articular surface invasion but with intact cortices in other regions. The median follow-up period was 6.4 years (range, 2.1- 10.8 

years). All of the grafts were supplied by the anterior tibial vasculature.

Results: All the transferred proximal fibula survived and united at the recipient site at a median 13.2 weeks (range, 12.1-16.5 weeks) 

after surgery. The overall range of motion was 72.8 percent of the contralateral extremity. The median grip strength was 75.8% of the 

contralateral side Subluxation in the wrist joint was not observed. Although mild osteoarthritic change was observed in one patients aged 

64 years old, all patients have no pain during motion and no joint subluxation. No local recurrence or lung metastasis was detected. No 

major complications occurred at the recipient site.

Conclusion: Wrist arthroplasty using free vascularized fibular head graft following intralesional curettage is useful treatment option for 

preventing local tumor recurrence and maintaining wrist joint motion, reducing radiocarpal subluxtion, and osteoarthritic changes in 

patients with Campanacci grade 3 giant cell tumors of distal radius that have partially invaded palmar cortex and the articular surface.

Acknowledgment: None

Keywords: Giant cell tumor of bone, distal radius, en-bloc resection, reconstruction

 Presentation No. 348  

Title: Radial collateral artery perforator-based propeller flap for elbow soft tissue reconstruction

Authors: JI KANG PARK1 , JEONG KWON CHA1 , SANG WOO KANG1 , SEOK HYUN HONG1

Presenter: JI KANG PARK Corresponding Author: JI KANG PARK Field: Microsurgery

Affiliation: 1. CHUNGBUK NATIONAL UNIVERSITY HOSPITAL { Orthopaedic }  

Introduction: Treatment of soft tissue defects over the elbow is challenging. A variety of perforator based propeller flap (PBPF) is now 

available for lower extremity soft tissue reconstruction. However, the clinical application of a PBPF has not been well reported in the elbow 

region. Herein, we report our experience with the use of radial collateral artery perforator (RCAP) -based propeller flaps for elbow soft 

tissue reconstruction.

Materials and Methods: From May 2014 to December 2017, eight patients have undergone RCAP based propeller flap reconstruction. 

The patients' age, sex, the cause of the defect, wound dimensions, the timing of flap coverage, operative time, and postoperative 

complications were recorded.

Results: All the flaps survived completely except one who had developed dehiscence of the flap, which was managed with additional PBPF 

flap. The mean operative time was 56minutes (range 45 to 70). The dimension of the defects ranged from 3×4 cm to as large as 12cm×6 

cm. There was no significant complication in any of the patients.

Conclusion: RCAP based propeller flap has the advantages of relatively constant perforator anatomy, shorter operation time and less 

comorbidity. Furthermore, this flap is reliable and easy to perform. In conclusion, we believe that the RCAP based propeller flap might be a 

useful option for elbow soft tissue reconstruction.

Acknowledgment: None
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Introduction: In cases of multi-level amputation of the hand, unsuccessful replantation leads to severe loss of hand function, as well as 

psychological sequelae resulting from the physical appearance. The bone fixation technique is therefore important to reduce the ischemic 

time of the amputated part.we report on useful reverse k-wire fixation technique of replantation of multi-level amputation of the hand 

and wrist.

Materials and Methods: We conducted a retrospective review of the case records of eight patients who underwent replantation of multi-

level amputation of the hand and wrist between June 2006 and December 2016.Analysis of the cases by level of amputationshowed two 

cases of wrist, palm, and digit amputation, two cases of wrist and digit amputation, and four cases of palm and digit amputation. The 

average time from the occurrence of the accident to arrival at the hospital was 117.5 (80-180) minutes. The average number of amputated 

parts was 4.3 (3-8) parts, and the average length of the amputated part was 7.1 (3-15) cm for the first amputated part and 4.0 cm for the 

second part.

Results: In four of the eight patients, all injured fingers survived. The average finger motion recovery was 40.6%. Mean static twopoint 

discrimination was 3.0 cm at finger level and 4.9 cm at palm level. The average grip strength in the affected hand was 65.6% of that of the 

contralateral hand. According to Chen’s criteria, four patients had good results, three had fair results, and one had poor results.

Conclusion: The reverse k-wire fixation technique has the advantage of enabling accurate fixation, reducing fixation time, and preventing 

nerve and vein injury. The replantation of multi-level amputations of the hand is challenging, but a good understanding of the surgical 

procedure can produce good results.

Acknowledgment: thank you
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Introduction: Soft-tissue defects of the distal lower extremity are commonly accompanied with fractures of lower extremity. Theses 

defects can be caused by the high energy injury itself or by complications associated with surgical treatment of the fracture and it poses 

challenging problem. The reverse superficial sural artery flap (RSSAF) is a popular option for many of these difficult wounds. Authors 

reviewed our cases and report the clinical results.

Materials and Methods: Between August 2003 and June 2017, patients who were treated with RSSAF for the soft tissue defect of the 

lower third of the leg and ankle related to fracture were retrospectively reviewed. Total involved patients were 13 and there were 12 males 

and 1 female. The mean age was 46 years and the mean follow-up period was 22 months. Eight cases (62%) of the defects were due to 

open fracture while 5 (38%) cases of the defects were post-operative complication after closed fracture. The smallest flap was 4 x 4 cm2 

while the largest measured 10 x 15 cm2. The donor defect was closed directly in 3 (31%) patients, while split skin graft was applied in the 

remaining 10 (69%) patients. Flap survival and postoperative complications were evaluated.

Results: All flaps survived without necrosis or failure. One case had hematoma and discharge of the wound. However, flap was intact and 

wound was healed after hematoma evacuation. Debulking operation was done in 3 cases and removal of the implant through the flap was 

done in 3 cases. There was no flap necrosis after these additional operations.

Conclusion: RSSAF is a relatively simple and safe procedure for the reconstruction of soft tissue defects following fracture of lower 

extremity which does not need microsurgical anastomosis. It can be one of the useful treatment options for the soft tissue defect on distal 

leg, ankle and foot.

Acknowledgment: None
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Introduction: This study documented our experience with acute forearm compartment syndrome after percutaneous coronary intervention 

via radial artery and suggested caution in order to achieve good results.

Materials and Methods: We retrospectively reviewed the records of 4 patients with acute forearm compartment syndrome (ACS) after 

transradial intervention (TRI) following emergent fasciotomy from 2015 to 2017. The patients included 3 females and 1 male with an 

average age of 70 years. ACS was diagnosed with clinical symptoms and compartment pressure monitoring and computed tomography 

angiography to confirm preoperative vascular status was performed in all cases. The time from symptom to operation averaged 5.7 h. The 

functional outcome was evaluated using a Quick-disabilities of the arm, shoulder and hand (DASH) score, grip and pinch strength at the 

time of final follow-up.

Results: In three cases, ACS was caused by bleeding from the rupture at the radial artery puncture site, and one case was caused by 

brachial artery rupture at the level of distal humerus and radial artery rupture at the level of proximal forearm. We obtained satisfactory 

results without any complications with an average follow-up of 11.5 months (range, 9 to 12). The average Quick DASH score was 15.35. 

The last follow-up average grip strength was 16 kg and the average pinch power was 1.6kg. All 4 patients were satisfied with the function 

of the hand.

Conclusion: We stress that if physicians encounter ACS after TRI, they should be aware of the bleeding from the arterial rupture to confirm 

the preoperative status of artery and early surgical decompression with minimal injury of soft tissue with satisfactory results even in elderly 

patients.

Acknowledgment: All named authors hereby declare that they have no conflicts of interest to disclose. This research received no specific 

grant from any funding agency in the public, commercial or not-for-profit sectors.
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Introduction: Reconstruction of the thumb is of utmost importance in multiple fingers amputation including thumb. we would like to 

introduce transposition digital replantation. To evaluate the results of thumb reconstruction with transpositional digital replantation using 

amputated fingers in multiple digital amputations

Materials and Methods: We retrospectively reviewed the records of nine cases that underwent thumb reconstruction with transpositional 

replantation between 2012 to 2016. All cases sustained injury by press machine (five cases), chain saw(four cases). We transplanted five 

remnant of long finger onto the thumb stump, four remnant of index finger. An average follow up period was 13 months (range, 8-18 

months). Functional results were evaluated by total active range of motion, two-point discrimination and DASH score.

Results: All cases had successful revascularization at follow-up. Secondary procedures were performed in six cases, including tenolysis (one 

case), IP joint arthrodesis (three cases) and debulking procedure(two cases). Ability for tripod pinch was restored in seven cases and the 

patients judged the cosmetic appearance of their hand as “satisfied.” Total active range motion of newly transplanted thumbs was ranged 

from 20% to 70% compared with the contra lateral thumb and two-point discrimination test was ranged from 15mm to 35mm. The 

average DASH score at final follow-up was 6±2.7 (range, 0-15).

Conclusion: Thumb reconstruction with transpositional digital replantation appears to reliable and effective treatment option for patients 

in whom the thumb is not replantable and those with multiple digital amputations.

Acknowledgment: We woud like to evaluate the results of thumb reconstruction with transpositional digital replantation.
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Introduction: Recently, extremities vascular injury or amputation has been on the increase due to high velocity injuries following motor 

vehicles accidents. With the development of good prosthesis,there is also a growing demand for function after replantation. We 

investigated the most important factors to achieve satisfactory functional outcome in the replantation of forearm amputees.

Materials and Methods: From June 2007 to June 2017, we performed a retrospective study of 14 patients who underwent forearm 

replantation.All 14 cases were male and the mean age was 46 years. There were 3 cases of Proximal Type, 7 cases of Middle Type, and 4 

cases of Distal Type. All 14 cases used Minimal Bone Fixation Technique to reduce ischemic time. Total Active Motion was measured for 

the function and Two-point Discrimination was measured for the sensory evaluation for postoperative evaluation. It was also classified by 

Chen's Grade according to strength and sensation.

Results: Successful replantation was achieved in 13 of 14 cases.In one case, postoperative infections were severe and revision was 

performed.The mean total active motion was 54% (20-85), and the mean two-point discrimination was 24mm (20-35).In 11 cases, touch 

sensation recovered. Classification by Chen's grade showed 3 cases of Type I, 4 cases of II, 3 cases of III, and 4 cases of IV. The smaller the 

ischemic time and the less the muscular portion like distal type, patients were satisfied with the function.

Conclusion: In order to obtain satisfactory functional results for major limb replantation, it is most important to reduce the ischemic time. 

Therefore, specialized surgical teamwork that can be performed immediately after amputation and minimal bone fixation technique which 

can anastomose vessels quickly and steadily during surgery is most useful.

Acknowledgment: thank you
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Introduction: Soft tissue defect result from surgical release of first web space contracture should be covered by adequate flap. Groin flap, 

free flap or radial forearm island flap can be used for this defect, but these flaps have many problems including two-stage procedures, 

technical difficulty and sacrificing of major artery. We used the posterior interosseous artery island flap and report the result of it.

Materials and Methods: Sixteen patients were enrolled in this study. Fourteen patients were man, and the mean age was 39 (10 ~ 61) 

years. One patient was caused by congenital anomalies, and fifteen were posttraumatic contracture After longitudinal incision of skin, 

contracted web space was released with careful preservation of digital nerve and artery. defect was covered with PIA flap sized by 3.5x10cm. 

In 2 cases, EDM muscle was taken for the filling of deep defect. Opponensplasty was performed in 3 cases.

Results: All 16 flaps survived without any special problems. 1,2 intermetacarpal angle was improved from 19.6º to 46°. Except for three 

cases of severe crushing of entire hand, functional improvement was achieved with opposition and grasping of big object Donor site was 

closed primarily with linear scar at all cases.

Conclusion: The posterior interosseous arterial island flap is considered to be a good method for stably covering the defect area with 

minimizing the problem of the donor part in cases of wide soft tissue defect of the first web space contracture.

Acknowledgment: None
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Introduction: Medial sural artery flaps have been widely used as free flaps for head and neck reconstruction, and pedicled or free flaps 

for upper and lower extremities reconstruction. The rationale for such choice is mostly due to the facts that the flaps can be thinly-

lifted and rarely have vascular structure variations. This study is to evaluate the clinical efficacy of medial sural artery flaps for soft tissue 

reconstructions in lower extremities.

Materials and Methods: We retrospectively studied soft tissue reconstructions in lower extremities with medial sural artery flaps that were 

conducted between November 2013 to December 2017. Out of 25 patients with mean age of 47.8, 21 were men. As for the causes of 

defect, 3 were malignant melanoma, 4 were osteomyelitis and 18 were due to trauma. The regions of defect were various with 4 cases in 

anterior knee joint and proximal tibia, 5 cases in tibia shaft and 18 cases in ankle joint and foot. The average size of defect was 4 x 5 cm. 21 

cases used free flaps and 4 cases used pedicled flaps.

Results: The average size of flaps was 4 x 6.5 cm. The average length of vasculature was 11.4 cm, and the average thickness of flaps was 

5.5 mm. All flaps survived. In 1 case, venous insufficiency occurred and was treated with vein graft. Partial necrosis of flaps was not found. 

Excellent cosmetic and functional results were obtained in all cases, with zero need for flap volume reduction.

Conclusion: Medial sural artery flaps, without the need for volume reduction, were useful for the thin-flap-needing soft tissue 

reconstructions in foot joints and the dorsum of foot. They can also be used as pedicled flaps in soft tissue reconstructions in knee joints 

and proximal tibia.

Acknowledgment: Medial sural artery flaps, without the need for volume reduction, were useful for the thin-flap-needing soft tissue 

reconstructions in foot joints and the dorsum of foot. They can also be used as pedicled flaps in soft tissue reconstructions in knee joints 

and proximal tibia.
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Introduction: Although the repair of peripheral nerve injury has made great progress in recent years, the results are still not satisfactory, 

especially for massive defect of peripheral nerve. Poly[E-caprolactone] (PCL) is thought to be a promising material for nerve scaffold. 

Olfactory ensheathing cells(OECs) have been shown to promote axon outgrowth and myelination following peripheral nerve transection. 

This study assessed the compatibility between PCL and OECs in vitro, and evaluated the effect of PCL conduit filled with OECs on 10 mm-

defect sciatic nerve of rats.

Materials and Methods: We isolated OECs from nose of rat and cultured. PKH26 red fluorescent was used for stem cell tracking after 

attachment to PCL scaffold followed by confirmation using confocal microscope and scanning electron microscope. Complete 10-mm 

defects were made in the sciatic nerve and reconstructed with nerve conduits or autogenous nerve grafts. Rats were randomized into 

three experimental groups as follows: (1) Group 1; PCL conduits alone without cells, (2) Group 2; PCL conduits with OECs and (3) Group 

3; autogenous nerve grafts. At 12 weeks after reconstruction, histologic study (hematoxylin & eosin, toluidine Blue, bielschowsky stain), 

nerve conduction velocity and sciatic function index were performed.

Results: We found excellent attachment of OECs to PCL on confocal microscope and electron microscope. Histologic study showed 

favorable regeneration of axon in Group 2 and Group 3, which was not satisfactorily found in Group 1. The nerve conduction velocity 

were improved much successfully in the PCL conduits with OECs than the PCL only conduits, but the best improvement was encountered 

in the autogenous nerve graft group. Sciatic function index was not improved in all groups at 12 weeks after surgery.

Conclusion: This study demonstrates that PCL conduit with OECs enhance the regeneration of peripheral axons across an gap of 10mm. 

The PCL conduits with OECs may be useful for repairing severe peripheral nerve injuries.

Acknowledgment: This research was supported by a Grant of Translational R&D Project through Institute for Bio-Medical convergence, 

Incheon St. Mary’s Hospital, The Catholic University of Korea.
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Introduction: Identifying the patient's expectations is important to the physician to improve post-operative satisfaction and functional 

outcome. Although there have been many studies focusing on assessment of patient’s satisfaction, few studies have specifically addressed 

this issue for hand surgery. The goals of this study were to develop a Questionnaire so that identify patient’s expectation and to test 

reliability of patient-derived hand expectation Questionnaire.

Materials and Methods: A total of 170 Patients(mean age, 44.1, 43% women) scheduled for hand surgery were enrolled for Questionnaire 

development phase. These patients were asked open-ended questions preoperatively about their expectations of hand surgery. Open-

ended responses were analyzed with standard qualitative techniques to generate categories of expectation. A series of multivariate logistic 

regression equations were set up with categories as dependent variables and with demographic characteristics as independent variables. 

Most frequently cited categories were assembled into closed-format questions to form a draft survey. Second sample of 185 patients 

(mean age, 51.9, 50% women) was enrolled in the survey-testing phase, they completed the draft surveys on two separate occasions 

to determine test-retest reliability. Items retained to form the final survey were frequently cited, represented clinically relevant and had 

concordance levels of 0.7 measured by the Intraclass correlation (ICC).

Results: In the survey-development phase, patients cited 43 different expectations, which were grouped into nine categories (improvement 

in pain, athletic ability, basic daily activity, occupational activity, range of motion, psychological state, cosmetics, and no deformity, no 

sequelae). The draft survey was composed of above 9 categories, and revealed good testretest reliability (ICC 0.91) and good internal 

consistency (Cronbach’s alpha 0.92).

Conclusion: Patients have multiple expectations of hand surgery in the areas of pain relief and improvement of physical and psychosocial 

function, and these expectations vary according to the patient characteristics. We developed valid and reliable survey that can be used 

preoperatively to direct patient education and shared decision-making and to provide a framework for setting reasonable goals. Retesting 

patients’ response after surgery could provide a way to assess fulfillment of expectations, which is a crucial patient-derived measure of 

outcome and satisfaction.

Acknowledgment: I would like to thank Professor Kim Jae-kwang, and Professor Shin Young-ho for contribution to the paper design. And I 

would like to express my gratitude to Mr. Han Min-kyu for giving advice on the statistics related to the paper.
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Introduction: The best form of reconstruction of the soft tissue defects of the hand is replacing like with like. However, small but not very 

small defect is difficult to be covered by local flap. We tried to cover them by various small free flaps and reporting the results.

Materials and Methods: We performed retrospective review of 12 hand trauma patients treated by small free flaps. There were 11 men 

and one woman, their ages ranged from 15 to 71 years (mean 46.3 years). The size of defects were from 1x2 to 3.5x9 cm (mean 10.0 

cm2). 7 radial artery superficial palmar branch (RASP) flaps and one medialis pedis flap were used for volar defects of fingers and 3 partial 

big toe flaps for finger tips or side and one medial sural artery perforator (MSAP) flap for dorsum of fingers.

Results: All the flaps survived completely. The glabrous skins of RASP, medialis pedis and partial big toe flaps and pliable MSAP flap 

matched well in color and texture with the recipient sites with minimal donor site morbidity.

Conclusion: Appropriate selection of small free flap is very useful for functional and cosmetic restoration of the soft tissue loss of the hand.

Acknowledgment: None
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Introduction: Open fasciectomy procedures remain the standard for the treatment of Dupuytren's contracutre despite a significant 

complication rate and recovery time. Needle aponeurotomy, a less invasive treatment, is associated with reduced complications and quicker 

recovery. This study was to identify postoperative results and complications using a percutaneous needle aponeurotomy (PNA) to treat 

Dupuytren's contracture in Koreans

Materials and Methods: A review of all patients with Dupuytren's contracture treated with percutaneous needle aponeurotomy (PNA) 

from 2016 to 2017 was performed. r. Pre-operative passive extension deficit was calculated for each affected digit & joint. Passive 

extension deficit in the immediate postoperative period and at the time of last follow-up was measured. Treatment-related complications 

and incidence of disease recurrence were identified.

Results: Twenty six hands were treated with PNA. All patients were male, mean age was 67years (range, 65 to 88). All patients exhibited 

increased active range of motion after surgery for both metacarpophalangeal joint (MPJ) and proximal interphalangeal joints (PIPJ). MPJ 

had smaller passive extension deficit than PIPJ. Passive extension deficit of MPJ was 0 degree at immediate and 1.0 (range, 0-10) degree at 

last follow-up. Passive extension deficit of PIPJ was 3.8(range, 0-30) degree at immediate and 8.4 (range, 0-30) at last follow up. Twenty-

five of 26 patients were satisfied. No patient had a neurovascular injury or wound complication except skin tears.

Conclusion: We got a satisfactory correction of contracture without nerve complications. PNA is considered to be a useful surgical 

procedure in elderly patient.

Acknowledgment: This study was supported by a VHS Medical Center Research Grant, Republic of Korea (grant number: VHSMC 18035).
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Introduction: There is still controversy about articular degeneration patterns and key mechanical structures in trapeziometacarpal joint 

(TMCJ) osteoarthritis. The purpose of this study was to evaluate the state of cartilage erosion and ligament integrity in patients with early 

TMCJ osteoarthritis using advanced magnetic resonance imaging (MRI) examinations.

Materials and Methods: We analyzed 3-T MRI examinations of 26 patients with early TMCJ osteoarthritis and 19 control patients without 

TMCJ pain or arthritis. All patients were examined in the static resting position of the thumb. We examined cartilage erosion in the 

trapezial surface of the metacarpal bone and in the metacarpal surface of the trapezium, which was divided into 4 quadrants: volarulnar 

(VU), volar-radial (VR), dorso-ulnar (DU), and dorso-radial (DR). We also examined 4 major ligaments of the TMCJ: the anterior oblique 

ligament (AOL), the intermetacarpal ligament (IML), the posterior oblique ligament (POL), and the dorsal radial ligament (DRL). The state 

of these ligaments were assessed as intact, ruptured, or non-assessable. We compared the incidences of cartilage erosion and ligament 

rupture between the osteoarthritic and control patients.

Results: There was no case of cartilage erosion in the metacarpal bones. In the trapezial side, cartilage erosion was significantly more 

common in the VU quadrant in the osteoarthritic patients than in the control patients (17/26 vs. 2/19; P = 0.001). Rupture of the AOL was 

more common in the osteoarthritic patients (14/26 vs. 3/19; P = 0.02). However, there was no association between cartilage erosion and 

AOL rupture in the osteoarthritic or control groups. No difference existed in the incidence of cartilage erosion in the other quadrants of the 

trapezium or in the state of the other ligaments between the two groups.

Conclusion: Advanced MRI imaging of early TMCJ osteoarthritis commonly demonstrates cartilage erosion in the volar-ulnar quadrant of 

the trapezium and ligament rupture in the AOL. However, no association of cartilage erosion and AOL rupture suggests that AOL rupture 

is not a mechanical factor leading to TMCJ osteoarthritis but a common finding secondary to arthritic changes.

Acknowledgment: Each author certifies that he has no commercial associations (eg, consultancies, stock ownership, equity interest, 

patent/licensing arrangements, etc) that might pose a conflict of interest in connection with the submitted article.
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Introduction: Closed tendinous mallet finger is generally treated non-operatively by extension splinting of the distal interphalangeal joint 

(DIPJ) for 6 to 8 weeks. However, method of conservative treatment in detail differs among various reports, especially in type of orthosis, 

duration of full-time immobilization and additional night orthotic wear after full-time immobilization. In our institution, full-time stack 

splint is applied with DIPJ in extension for 12 weeks. Then additional night orthosis is worn for 4 weeks. The purpose of this study is to 

evaluate the clinical and functional outcome of tendinous mallet finger who were treated according to our treatment protocol.

Materials and Methods: Between March 2007 and December 2017, patients with tendinous mallet finger who were treated conservatively 

according to our treatment protocol were retrospectively reviewed. 105 patients were involved and there were 80 males and 25 females. 

The mean age was 40 years and the mean follow-up was 48 months. Extension lag was measured before and after the treatment and 

at the final follow-up. Flexion angle of DIP joint was measured at the final follow-up. The patients were clinically evaluated based on the 

Crawford classification scale and Abouna & Brown criteria.

Results: The mean extension lag was 28.5 degrees initially and 2.6 degrees at the final follow-up. (p-value < 0.001) Flexion angle at the 

final follow-up was 68.3 degree. Based on the Crawford classification scale, 56% of the patients had excellent results, and 25% of the 

patients had good results. According to Abouna and Brown criteria, 78% of the patients had success results, and 7.5% of the patients had 

improved results.

Conclusion: Our results suggest that wearing orthosis for up to 16 weeks in the treatment of tendinous mallet finger injuries improve 

therapeutic results by reducing extension lag after treatment.

Acknowledgment: None
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Introduction: The purpose of this study is to report the radiological and clinical outcomes of surgical treatment on a bony mallet finger via 

direct fragment pinning and extension-block pinning (triangular pinning) following percutaneous fragment reduction with towel clips.

Materials and Methods: A retrospective analysis was performed for 36 patients who had suffered from a bony mallet finger and 

undergone percutaneous reduction by towel clip and K-wire fixation in triangular shape from May 2013 to November 2017. Surgical 

treatment was performed for fragments more than 30% involvement of distal interphalangeal joint and volar subluxation of the distal 

interphalangeal joint. The mean age was 37 years (13-72). 25 patients were male, while 11 were female. The number of cases of digit 2 

through 5 were 3, 7, 14, and 12, respectively. The mean period of time from initial injury to surgery was 18 days (4-64). The extent of joint 

involvement was averaged to 49%, and subluxation of distal phalanx was ranged from 14 to 46%, with 28% in average. Displacement 

was averaged to 2 mm, and the mean step-off was 1.3 mm. After local anesthesia, bony fragment was reduced by towel clip and were 

directly fixed by 0.7-mm K-wire. The distal phalangeal joint was flexed approximately by 20 degree, and then extension-block pinning was 

performed. Afterward, the distal phalangeal joint was extended and fixed by 0.9-mm K-wire.

Results: The mean step-off was 0.02 mm (0-0.2) postoperatively. Reduction loss was not detected in all cases at last follow up. 11 cases 

out of 36 had passed three weeks after initial injury and gained the anatomic reduction without open procedure. The mean follow-up 

period was 10 months (6-14). At last follow-up, the mean extension lag 3.5 degree (0-10) and the mean flexion was 77.6 degree (65-80). 

There was no post-operative complication such as fractures of the bone fragments, infection, nail deformity, post-traumatic arthritis.

Conclusion: Percutaneous fragment reduction with towel clip is a useful method which can be performed for both acute and chronic bony 

mallet fingers, and the K-wire fixation in triangular shape can be recommended as a method to maintain anatomical reduction.

Acknowledgment: Percutaneous fragment reduction with towel clip is a useful method which can be performed for both acute and 

chronic bony mallet fingers, and the K-wire fixation in triangular shape can be recommended as a method to maintain anatomical 

reduction.
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Introduction: Mallet finger fractures involve avulsion of the extensor tendon from the base of the distal phalanx, with or without a bony 
fragment. Ishiguro et al. first described the closed extension block technique for mallet finger fractures in 1998. Extension block pinning 
consists of a dorsal extension block Kirschner-wire (K-wire) and a second volar K-wire to hold the distal interphalangeal joint(DIJ) in 
extension. However, dorsal fragments that are large, markedly displaced, or rotated are not easily controlled with a single extension block 
K-wire. In many cases, this is due to a rotation of the dorsal fragment in the "coronal" plane. To address these limitations, we previously 
proposed a modified procedure, the two extension block K-wire technique. While two extension block wires can prevent the dorsal 
fragment both from migrating proximally and rotating in the coronal plane, they cannot exert sufficient compressive force against the 
distal part of the dorsal fragment. This results in dorsal rotation of the dorsal fragment in the "sagittal" plane. In such cases, we suggested 
a dorsal counterforce technique with the two extension block K-wire technique to achieve an anatomical reduction
Materials and Methods: We treated 95 displaced mallet finger fractures using a modified two extension block K-wire technique. Of these, 
18 (18.95%) were found to have an irreducible dorsal fragment and DIJ incongruence, due to rotation of the dorsal fragment in the 
sagittal plane. In these cases, we additionally employed a novel dorsal counterforce technique. An additional K-wire was used to apply 
counterforce against the distal part of the dorsal fragment and control rotation in the sagittal plane.
Results: All 18 fractures united with a mean time to union of 6.1 weeks. Congruent joint surfaces and anatomical reduction were seen in 
all cases. The mean active flexion of the DIJs was 83.8° (range: 79–88°) and the mean extension loss was 0.4° (range: 0–4°).
Conclusion: We found that the dorsal counterforce technique effectively supplements our previously reported two extension block 
technique and specifically addresses the limitations of the original technique. We believe that many complications related to difficult 
reductions are caused by repetitive manipulation and penetration by the K-wire. Using this technique, we achieved anatomical reduction 
more easily and produced good radiologic and clinical outcomes with few complications
Acknowledgment: The authors received no financial support for the research, authorship, and/or publication of this article.
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Introduction: Postoperative pillar pain (deep-seated wrist pain worsened by leaning on the heel of the hand) sometimes occurs after 
carpal tunnel release (CTR), leading to weakness in the hand and delayed return to work. Increased pain sensitivity has been found to be 
associated with worse symptoms and poorer treatment response in a number of chronic musculoskeletal conditions, but few studies have 
investigated the association of pain sensitization with pillar pain after CTR.
Materials and Methods: This study enrolled 131 patients with carpal tunnel syndrome who were treated by open carpal tunnel release. 
Their mean age was 54 years (range, 32-78 years), and 81% (106 of 131) were women; 34% (45 of 131) had less than a high school 
education. We preoperatively measured pain sensitization by assessing the patients' pressure pain thresholds by stimulating pressure-
induced pain in the pain-free volar forearm and administering a self-reported Pain Sensitivity Questionnaire minor subscale, an instrument 
that assesses pain intensity in daily life situations. We evaluated postoperative pillar pain using the "table test" (having the patient lean 
on a table with their weight on their hands placed on the table's edge with elbows straight) with an 11-point ordinal scale at 3, 6, and 
12 months after their surgical procedures. We conducted bivariate and multivariable analyses to determine whether the patients' clinical, 
demographic, and pain sensitization factors were associated with their postoperative pillar pain severity after CTR.
Results: After controlling for relevant confounding variables such as age, education level, and functional states, we found that increased 
pillar pain severity was associated with the pressure pain threshold and Pain Sensitivity Questionnaire minor at 3 months, but by 6 months, 
only Pain Sensitivity Questionnaire minor remained an associated variable for pillar pain. Additionally, gender (women) was associated with 
increased pain severity at 3 and 6 months. At 3 months, pressure pain threshold, Pain Sensitivity Questionnaire minor, and gender (women) 
collectively accounted for 37% of the variance in pillar pain severity; at 6 months, Pain Sensitivity Questionnaire minor and gender (women) 
accounted for 21% of the variance, but no relationship between those factors and pillar pain was observed at 12 months.
Conclusion: Gender (women) and preoperative pain sensitization measured by pressure pain threshold and self-reported Pain Sensitivity 
Questionnaire were associated with pillar pain severity up to 3 and 6 months after CTR, respectively. However, the influence of pain 
sensitization on pillar pain was diminished at 6 months and it did not show persistent effects beyond 12 months. Pain sensitization seems 
to be more important in the context of recovery from surgical intervention (in the presence of a pain condition) than in healthy states, and 
clinicians should understand the role of pain sensitization in the postoperative management of CTS.
Acknowledgment: None
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Introduction: The purpose of this study was to compare the patient’s perspective in mini-open carpal tunnel release (CTR) when local 

anesthesia (LA) or supraclavicular brachial plexus block (BPB) was used.

Materials and Methods: This prospective randomized controlled trial in 30 patients compared 15 patients with subcutaneous local 

anesthesia using lidocaine and bicarbonate to 15 patients with supraclavicular brachial plexus block using mepivacaine in mini-open CTR. 

The duration of the preparation or operation, tourniquet time, and visibility problems were recorded by the surgeon. Pain during the 

administration of anesthetic and during and at 2, 4, 6, 8, 12, and 24 hour after surgery was recorded by the patient using a visual analogue 

scale (VAS). The need for additional analgesics in the hospital was noted, and the need for analgesics during the 24 hours after surgery 

were recorded through phone interviews. Patient’s satisfaction on the anesthesia were record in questionnaire at 2 weeks, and 6 weeks 

postoperatively.

Results: There was no significant difference in reported pain in the hand and at the tourniquet during the administration of anesthetic 

and the surgery. Although, there was no significant difference in reported pain at 2 hours after surgery (p=0.809), patients in the LA 

group reported significantly less hand pain than patients in the BPB group at each times (p=0.010, p<0.001, respectively) from 4 hours 

to 12 hours after surgery. Moreover, significantly fewer patients in the LA group required additional analgesics during the first 24 hours 

after operation. There was no significant differences in incision length, operative time, and tourniquet time but significantly longer time 

in preparation in BPB group (24.6±5.1 min) than LA group (7.9±2.0) (p<0.001). In LA group, 100% of patients would choose same kind 

of anesthesia if they had the surgery again compared with 86.7 % of patients in BPB group. There were no anesthesia complications and 

visibility problems in either group.

Conclusion: We conclude that LA reduces post-operative pain from 4 hours to 12 hours after surgery in mini-open CTR compared with 

BPB. Moreover, LA reduced preparation time for surgery compared with BPB. Lastly, patients with LA were more satisfied with surgery 

compared to those with BPB.
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Introduction: Carpal tunnel release is recommended when patients with positive electrophysiologic test remain symptomatic in spite 

of conservative treatment. However, only some of them eventually undergo the surgery. The purposes of this study, therefore, were to 

evaluate the rate of carpal tunnel release performed among the patients with positive electrophysiologic test, and to identify which factors 

were associated with the rate of the surgery.

Materials and Methods: Subjects of this study were 865 wrists of 495 patients (65 males and 430 females) who were diagnosed as 

carpal tunnel syndrome between January, 2013 and December, 2016. The diagnosis of carpal tunnel syndrome was confirmed by 

electrophysiologic test, and only the patients who were followed up for more than 1 year were enrolled in this study. The average age at 

the time of the electrophysiologic test performed was 61.4 years, and the severity of carpal tunnel syndrome was evaluated according to 

the Bland scale (Gr 1~6) based on the electrophysiologic test. Whether or not the patients received carpal tunnel release was evaluated at 

the last follow-up visit.

Results: Among the 865 wrists, carpal tunnel release was performed on 528 wrists (61%). Rate of the surgery performed significantly 

increased in patients with more severe grades on electrophyisiologic test. More patients in female (63.3%) than in male (50.3%) and more 

patients with age under 60 (67.5%) than age over 60 (57.1%) received the surgery. However, there was no significant difference in the 

rate of carpal tunnel release according to the bilaterality or dominant hand.

Conclusion: The rate of carpal tunnel release among the patients diagnosed and confirmed as carpal tunnel syndrome was not higher than 

we expected. We should also pay more attention to the patients who did not undergo carpal tunnel release and investigate the reasons 

why those patients did not undergo surgery.

Acknowledgment: The authors thank to Sohee Oh for her advice on statistics.
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Introduction: We surgically treated subungual masses that were suspected glomus tumors, although definitive clinical and radiological 

findings were lacking. We report the outcomes of a retrospective case series.

Materials and Methods: Of 42 patients treated by surgical resection between March 1996 and December 2015, 7 who met our inclusion/

exclusion criteria were evaluated. At least one symptom of the typical triad (temperature sensitivity, severe pain, and localized tenderness) 

was absent, and computed tomography (CT) and magnetic resonance imaging (MRI) findings were normal. After ultrasonographic (US) 

evaluation, we resected the masses using a transungual approach or a nail- preserving method. After pathological confirmation of the 

diagnosis, we followed all patients for at least 2 years to evaluate tumor recurrence and nail deformity.

Results: In five patients, cold sensitivity was the only symptom; no physical finding was suggestive of a glomus tumor. Tenderness was 

evidenced by the two patients who lacked cold sensitivity. None of the seven patients exhibited CT or MRI abnormalities, but small acoustic 

shadows were evident in four patients and blood-rich nodules were noted in two patients. The mean diameter of the seven tumors was 2.1 

mm, and pathological examination revealed typical glomus bodies. No major surgery-associated complication developed during follow-up. 

The final mean visual analog scale score (assessing pain) improved to 0.3 from the mean preoperative value of 3.6.

Conclusion: Small glomus tumors exhibit few traditional symptoms and signs and no definitive radiological CT/MRI finding. However, cold 

sensitivity alone is a powerful surgical indication, and, occasionally, US findings are useful even in the absence of CT/MRI findings.

Acknowledgment: None
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Introduction: In pyogenic arthritis of interphalangeal joint, when diagnosed lately, drainage sinus may occur. However, the clinical 

courses vary according to the involved joint. In this study, we wanted to compare pyogenic arthritis with drainage sinus (PADS) of distal 

interphalangeal joint (DIP group) and PADS of proximal interphalangeal joint (PIP group) regarding image finding, treatment method and 

duration, and clinical outcome of the joint.

Materials and Methods: 33 patients(21 DIP group, 12 PIP group) diagnosed with PADS underwent surgical debridement and followed up 

for 12 months. Subchondral bone involvement in simple radiograph and magnetic resonance image, identified microorganism, duration 

of antibiotic therapy, duration of hospital stay, number of debridement, and soft tissue coverage method were analyzed retrospectively. 

Range of motion(ROM) of the joint and radiologic outcome at final follow up were also analyzed.

Results: Of 33 patients with PADS, 27 subchondral bone involvement (15 DIP; 12 PIP, p<0.001) were identified. 17 were monomicrobial, 10 

polymicrobial and 6 culture-negative. Mean duration of antibiotic therapy (5.90±0.31wk DIP; 7.58±0.66wk PIP, p<0.001) and hospital stay 

(4.38±0.58wk DIP; 5.58±0.66wk PIP, p<0.001) were significantly longer in PIP group. PIP group (6.57±1.67) had more operations than DIP 

group (2.86±0.84, p<0.001), and 8 patients (0 DIP; 8 PIP, p<0.001) underwent additional flap surgery. Mean ROM was 5.57 degree (8.57±

5.51 degree DIP; 0.83±2.88 degree PIP, p<0.001) and 14 joints (3 DIP; 11 PIP, p<0.001) were fused at final follow up.

Conclusion: Clinical course of PADS were different between DIP group and PIP group. Longer duration of therapy, more debridement, and 

flap surgery should be considered for PADS of PIP joint.
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Introduction: Studies have shown that magnetic resonance imaging (MRI) may be helpful in confirming the diagnosis and excluding 

other pathologies in patients with medial epicondylitis (ME). However, little is known about the relationship between MRI findings and 

the clinical features or prognosis of ME. Purpose : To figure out the key MRI findings with regard to the elbow in patients with ME and 

correlation with the clinical feature of ME.

Materials and Methods: We retrospectively reviewed 83 patients who had undergone elbow MRI examinations for ME whose symptoms 

had lasted more than 6 months and who were available for follow-up after more than 6 months. Based on previous literature, we selected 

five MRI findings for qualitative grading: signal changes of the common flexor tendon (CFT) origin, ulnar collateral ligament insufficiency, 

ulnar neuritis, bony changes of medial epicondyle, and calcification. We evaluated clinical features, such as duration of symptoms, history 

of steroid injection, ulnar nerve symptoms, and pain level at baseline and follow-up. We correlated these MRI findings with clinical features 

of ME. In addition, we performed multivariate analysis for factors that might be associated with the follow-up pain level or surgical 

treatment.

Results: The most common positive finding on the MRI was the signal changes on common flexor tendon (CFT) (66%), and the least 

common finding was bony changes (18%). Signal intensity of the common flexor tendon was found to be correlated with follow-up pain 

level (P = 0.008) and the number of steroid injections (P = 0.042). The presence of calcification was correlated with steroid injection (P = 

0.005). Signal intensity of the CFT was independently associated with follow-up pain level. None of the clinical features and MRI findings 

were associated with surgical treatment.

Conclusion: This study demonstrates that the changes in signal intensity in common flexor tendon origin is the most common MRI finding 

in ME. It also shows that the severity of the signal changes can predict follow-up pain level. This suggests that MRI examinations can be 

helpful in consulting on the prognosis of conservative treatment in patients with ME.

Acknowledgment: None
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Introduction: We evaluated the relationship between the area around the distal radioulnar joint (DRUJ) according to the ulnar variances 

and the cross sectional area (CSA) using magnetic resonance images (MRI) in this prospective study of patients with carpal tunnel 

syndrome (CTS).

Materials and Methods: From among a total of 243 patients who had been diagnosed with CTS between March 2012 and February 2017 

at our hospital, 41 patients with positive ulnar variance were enrolled in group 1. As control groups, 39 healthy volunteers who underwent 

MRI evaluations were included in group 2 (neutral ulnar variance) and group 3 (negative variance). Basic demographic data, including 

age, gender, and body mass index (BMI) were recorded for all three groups. An area encompassing the contents of carpal tunnel (nerves/

tendons) was designated as area “A,” and the area just beneath the subcutaneous fat was designated as area “B” at the levels of the lunate 

(L) and pisiform (P) on axial MRI. Ratios of these areas (“A/B at L” and “A/B at P”) were evaluated in terms of their correlations with ulnar 

variance.

Results: Mean age, gender, and BMI were not statistically different among the groups, respectively. Within each group, there was no 

difference between “A/B at L” and “A/B at P”, respectively. When comparing the three groups, “A/B at L” and “A/B at P” were all significantly 

decreased in group 1 than in other groups. Regardless of the group, ulnar length negatively correlated with both “A/B at L” and “A/B at P” 

ratios.

Conclusion: We found a positive relationship between decreased CSA around the DRUJ and positive ulnar variance on radiologic 

investigation. These findings show the importance of variance in the positive ulna variance to the development of CTS.

Acknowledgment:None
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Introduction: The aim of this study was to evaluate the effect of nitric oxide (NO)-releasing nanoparticle application around crushed nerve 

on nerve revascularization and functional recovery in a rat model.

Materials and Methods: A total of 48 Lewis rats were randomly divided into two groups of 24 rats each. A standard calibrated crushed 

(6 mm width, 20 seconds) sciatic nerve of group I was augmented in fibrin glue. The crushed sciatic nerve of group II was treated with 

NOreleasing nanoparticle in fibrin glue carrier. We conducted the microangiography using a colored microangiographic polymer (Microfil®) 

in four rats from each group at 3 days after surgery. Sciatic functional index (SFI) using the walking tract test and compound muscle action 

potential (CMAP) of tibialis anterior (TA) were weekly measured to evaluate serial recovery of functional motor nerve. We checked the in-

vivo isometric tetanic contraction force of TA, wet weight of TA muscle, and nerve histomorphometry at 3 and 6 weeks after surgery. All 

results of TA contraction force and wet muscle weight were normalized to the contralateral side.

Results: Microangiography showed that the mean neural vascular density in crushing site of group II were higher than group I. The mean 

SFI and CMAP of group II was higher than group I until 4 weeks after treatment, but each groups had similar at 5 and 6 weeks. The mean 

TA contraction force of group II at 6 weeks was higher than group I (90.6% vs 68%) and the mean wet muscle weight of group II at 3 

weeks was higher than group I (50.4% vs 44.1%). Nerve histomorphometry showed that the number of myelinated axons was higher, 

axon diameter and myelin sheath were greater in group II at 3 and 6 weeks.

Conclusion: Recently, biomaterial advances introduce NO-releasing nanoparticle, which may offer the controlled and sustained delivery of 

NO to the targeted tissues. NO-releasing nanoparticle treatment of an acute sciatic nerve crush injury promotes early revascularization of 

crushing sciatic nerve as well as nerve regeneration with functional recovery.

Acknowledgment: This work was supported by the National Research Foundation of Korea(NRF) grant funded by the Korea 

government(MSIT).
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Introduction: To measure and analyze the tactile sensation of human hand, several devices have been introduced. Von Frey filament test 

is a mainstay in clinical setting, however, the results can be affected by variable factors such as touch speed. Moreover, the differences 

between two adjacent grades of filaments are too large to detect fine change. We developed a new tools for evaluation of tactile sense 

(active Von Frey filament test; AvF), and hypothesized that AvF show different pattern of measured values.

Materials and Methods: The AvF was developed to provide an accurate force for human skin sensation. The touching force of the AvF 

started at 1mgf much lower than 1st grade (8mgf) vF. D’Arsonval movement is chosen as an actuator. After acquiring IRB approval, 32 

normal subjects were examined. In the autonomous zone of the median and the ulnar nerve, i.e., index and 5th finger volar tip were 

examined using AvF and vF without vision. Each measured value was collected and the correlation between AvF and vF was evaluated.

Results: Mean value of AvF was significantly higher than that of vF (111.3±46.9 vs 24.1±9.8) (p<0.01) with larger variance. Spearman 

correlation coefficient between AvF and vF was 0.341.

Conclusion: AvF can provide more precise values with continuous units for tactile sensation. Values of AvF and that of vF might be not that 

correlated.
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Introduction: Tendinopathy, a painful condition that develops in response to tendon degeneration, is on the rise in the developed world 

due to increasing physical activity and longer life expectancy. In spite of its increasing prevalence, the underlying pathogenesis of the 

disease still remains unclear and treatment is generally symptomatic. Recently, numerous therapeutic options including growth factors, 

stem cells, and gene therapy were investigated in hopes of enhancing the healing potency of the degenerative tendon. However, the 

majority of these research studies were conducted only on animal models or healthy human tenocytes. To the best of our knowledge, there 

is currently no protocol describing how to obtain degenerated human tenocytes despite some studies that used pathological tenocytes. 

The aim of this study is to describe our standard protocol for acquiring human tenocytes undergoing degenerative tendinopathy.

Materials and Methods: Initially, tendon tissue was harvested from patients with lateral epicondylitis during surgery. Then biopsy samples 

were taken from the extensor carpi radialis brevis tendon corresponding to structural changes observed at the time of surgery. All of the 

harvested tendons appeared to be dull, gray, friable, and edematous, which made them noticeably distinct from healthy tendon. Tenocytes 

were cultured until passage – four to six and used for experiment. Meanwhile, half of the harvested tissues were analyzed histologically. A 

secondary analysis was done by immunocytochemistry with stains for mohawk and tenomodulin. The quality of the degenerative nature of 

tenocytes was then determined by comparing the cells with healthy control cells using a proliferation assay or qRT-PCR.

Results: Histologic analysis revealed that tissue harvested from lateral epicondylitis exhibits characteristics of tendinopathy tendon. The 

cultured cells were confirmed as tenocytes by immunocytochemistry and harvested tissues were confirmed by immunohistochemistry as 

tendon tissue. The degenerative tenocyte displayed a higher proliferative rate and gene expression patterns of tendinopathy that match 

previous reports.

Conclusion: This validated protocol for acquiring human degenerative tenocytes will be a useful tool for future investigations in tendon 

biology and for testing novel therapeutic interventions.
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Introduction: This study aimed to investigate the incidence and prognostic factors for prolonged post-operative symptoms after open A1 

pulley release in patients with trigger finger, despite absence of any complications.

Materials and Methods: We reviewed 109 patients (78 single finger involvement, 31 multiple fingers involvement) who underwent open 

A1 pulley release for trigger finger from 2010 to 2016, with ≥ 8 weeks post-surgical follow-up and without postoperative complications. 

The group had 16 males and 93 females, with mean age of 56 years (range: 21-81), and average follow-up period of 24.8 weeks (range: 

8.0-127.4). Prolonged post-operative symptoms were defined as complete symptom relief achieved for longer than 8 weeks after 

surgery. Factors analyzed for delay included duration of preoperative symptoms; number of preoperative local corticosteroid injections; 

preoperative flexion contracture of proximal interphalangeal joint (PIP); multiplicity of trigger finger lesions; occupation; presence of type 2 

diabetes mellitus (DM), other hand disorders like carpal tunnel syndrome, De Quervain’s disease, or Dupuytren’s contracture; and fraying or 

partial tear of flexor tendon.

Results: Twenty-six fingers (19.3%) showed prolonged post-operative symptoms, with mean time until complete relief being 14.0 ± 6.4 

weeks (range: 9-34 weeks). Risk factors associated with prolonged post-operative symptoms included duration of preoperative symptoms, 

preoperative flexion contracture of the PIP joint, and fraying or partial tear of flexor tendon. Age, sex, multiplicity of trigger finger lesions, 

presence of Type II DM, and concomitant hand disorders were insignificant factors.

Conclusion: Physicians should consider the duration of preoperative symptoms and preoperative flexion contracture of the PIP joint while 

deciding timing of operation for trigger finger patients. Additionally, they should explain to patients with a positive history of these factors 

and in whom flexor tendon injury is found intraoperatively about possibility of prolonged post-operative symptoms.

Acknowledgment: The authors thank Sujin Jeong, statistical officer, Kyung Hee university, for his valuable guidance in the statistical 

analysis of data, interpretation of results.
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Introduction: Tendon transfer is currently the procedure of choice for rheumatoid extensor tendon ruptures, mostly because of 

late detection and poor tendon quality. However, we repaired ruptured tendons to their original stumps, either directly, or by using 

interposition tendon grafts.

Materials and Methods: Twelve rheumatoid arthritis patients who were treated surgically for extensor tendon ruptures were reviewed. 

The duration of finger extension loss was up to 11 months, with a mean duration of 11 weeks. In all patients, the extensor retinaculum 

was released and repaired under the extensor tendons, to facilitate tendon repair, reduce tension and adhesion of the tendon, and prevent 

further tendon rupture. Ruptured extensor tendons were repaired to their original stumps, either directly or by using a free interposition 

tendon graft. An 8- or 10-strand core suture method was used for the tendon repair.

Results: The mean follow-up period was 22 months (range, 6-45). All patients recovered active metacarpophalangeal (MP) joint extension, 

including independent active extension of the little finger. At final follow-up, full active MP joint extension was possible in all patients 

except for three, who underwent surgery using interposition tendon grafts. With regard to finger flexion, fingertip-to-palm touch was 

possible with the MP joint flexed in seven patients, and not possible in five patients with the maximum fingertip-to-palm distance of 2 

cm in the little finger. In a final follow-up survey of patients’ willingness to get the same surgery again, 11 out of 12 patients were willing. 

During follow-up, no re-rupture or further extensor tendon rupture occurred. Although repaired tendons were prominent under the skin 

due to bowstring phenomenon, no patient reported pain around the prominent tendon or significant functional impairment.

Conclusion: Extensor tendon repair using 8- or 10-strand core suture and extensor retinaculum release appears to be a good option for 

extensor tendon ruptures in rheumatoid hands. Future studies involving a larger number of subjects and longer follow-up period are 

warranted.

Acknowledgment: Nothing.
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Introduction: The purpose of this study was to compare the clinical outcomes and skin hypopigmentation between sono-guided and blind 

steroid injection for De Quervain`s disease (dQD).

Materials and Methods: Forty eight wrists of 44 consecutive patients with dQD underwent sono-guided intra-sheath (24 wrists of 22 

patients, group A) or blind steroid injection (24 wrists of 22 patients, group B) from December 2016 to February 2018. Pain VAS and 

Patient- Rated Wrist Evaluation (PRWE) which composed of pain (PRWE-P) and functional disabilities (PRWE-F) scale, were administered 

before the injection, post-injection 4 weeks and 3 months. Skin hypopigmentation was evaluated at postinjection 4 weeks and 3 months 

with use of modified form of the Vancouver Scar Scale score.

Results: The baseline demographic and disease characteristics of the two groups were comparable. At post-injection 4 weeks, the 

follow-up rate was 95.8% (23 wrists) in group A, with 91.7% (22 wrists) in group B. Pain VAS, PRWE-P, PRWE-F and PRWE scores were 

significantly improved after injection (p<0.001, all parameters), but were not significantly different between the two groups. At post-

injection 3 months, the follow-up rate was 83.3% (20 wrists) in group A, with 79.1% (19 wrists) in group B. The improvement of pain and 

clinical outcome scores were still maintained after injection (p<0.001, all parameters) and PRWE-P and PRWE were significantly improved 

between post-injection 4 weeks and 3 months (p=0.039 and p=0.042, respectively). Pain and clinical outcome scores were not significantly 

different between the two groups. The total occurrence rate of skin hypopigmentation was 64.4% (29/45) at post-injection 4 weeks and 

74.4% (29/39) at post-injection 3 months. The occurrence rates and severity of hypopigmentation were not significantly different between 

the two groups in both time points. Among the 38 patients who followed at the both time points, skin hypopigmentation was improved 

in 21.1% (8/38), aggravated in 18.4% (7/38) and newly appeared in 21.1% (8/38) between post-injection 4 weeks and 3 months.

Conclusion: In the treatment of dQD, pain and clinical outcomes were significantly improved after steroid injection. However, pain, clinical 

outcomes, occurrence rate and severity of skin hypopigmentation were not significantly different between the sono-guided and blind 

injection. Considering the need of special apparatus and the additional expanse of ultrasound, blind steroid injection would be a more 

suitable method for the treatment of dQD. In addition, clinicians should explain the delayed onset skin hypopigmentation before injection.

Acknowledgment: None
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Introduction: This study evaluates the factors influencing treatment outcomes of proximal interphalangeal (PIP) joint collateral ligament 

injuries when treated with buddy strapping.

Materials and Methods: Sixty-seven patients treated with buddy strapping for a PIP joint injury were enrolled. The finger range of motion 

(ROM), grip strength, and a Quick Disability of the Arm, Shoulder, and Hand (QuickDASH) score were assessed at 3 and 6 months after the 

initial injury. The factors that were assessed for their influence on the functional outcomes included age, sex, hand dominance, affected 

finger, type of injury, injury severity, time to treatment, the duration of buddy strapping, and exercise training.

Results: Buddy strapping for PIP joint injuries led to satisfactory results with 77% recovery of grip strength, 84% recovery in ROM, and 

mean QuickDASH scores of 14 at 6 months. A decrease in grip strength was associated with an increase in age and injury severity at 6 

months, and these 2 factors accounted for 22% of the variance in the grip strength. A decrease in ROM was associated with the delayed 

treatment, which accounted for 18% of the variance in ROM at 6 months. An increased disability was associated with delayed treatment, 

female gender, and radial digit injury at 3 months, and these 3 factors accounted for 37% of the variance in disability. At 6 months, only 

the delayed treatment remained an associated factor, which accounted for 20% variance in disability.

Conclusion: PIP collateral ligament injuries had very good outcomes with buddy strapping. However, delayed treatment was significantly 

associated with poor functional outcomes in terms of the ROM and disability. An increase in age and injury severity were associated with 

lower grip strength up to 6 months, whereas a female gender and radial digit injury were associated with an increased disability up to 3 

months.
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Introduction: The collateral ligament injuries of the proximal interphalangeal (PIP) joint are common in orthopedic surgeons. However, 

in many situations it is also overlooked and easily missed compared to other damage. The final goal of collateral ligament injuries of the 

PIP joint is to restore joint stability and obtain a normal range of motion. In the case of incomplete rupture of collateral ligament injuries 

of the PIP joint, it seems to be consistent with non-surgical treatment in general. However, for complete rupture, the treatment method 

is still controversial. Especially if the time has elapsed since the injury or if pain or instability persists after conservative treatment, Surgical 

treatment may be recommended. The purpose of this study was To analyze clinical outcomes of operative repair of complete rupture of 

collateral ligament at the proximal interphalangeal joint of fingers using an anchor.

Materials and Methods: Inclusion criteria were complete collateral rupture was confirmed by USG or MRI. Also included were those who 

were not treated for more than one month after the injury or failed conservative treatment. Patients with comorbid hand or wrist injuries, 

diabetes, rheumatoid arthritis, or degenerative arthritis were excluded. A total of 11 patients with complete rupture of the PIP collateral 

ligament were included and retrospectively reviewed. The following clinical outcomes were evaluated preoperative and at 6 months 

postoperatively:1) range of motion of the PIP joint, 2) joint stability, 3) visual analog scale (VAS), and 4) fusiform Index of the PIP joint. 

Fusiform index is a tool for evaluating the swelling of joint soft tissue, defined as the difference between the maximum width of the soft 

tissue and the maximum width of the bone divided by the maximum width of the bone.

Results: There was no instability in the lateral stress test at 6 months follow-up. The ranges of motion of the PIP were not statistically 

different between preoperative and at 6 months follow-up. Patients had less pain and better cosmetic appearance of the PIP joint.

Conclusion: If more than one month has elapsed after the injury or if conservative treatment fails, ligament repair of complete rupture of 

collateral ligament at the PIP using an anchor is good treatment option. However, cosmetic problems are matters that need to be solved.

Acknowledgment: None
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Case: Background

Chronic instability of proximal interphalangeal joint(PIPJ) is rare. In such cases, usually it requires surgical treatment, but there is no 

consensus on proper management.

Purpose: To evaluate the clinical outcomes of collateral ligament reconstruction of chronic PIPJ instability using a slip of the flexor digitorum 

superficialis(FDS) tendon.

METHODS: We retrospectively reviewed 5 patients who had collateral ligament reconstruction of chronic PIPJ instability using a distally 

based half slip of the FDS tendon. The mean age at the time of surgery was 45 years (range, 37-61 y). To evaluate the results, we compared 

preoperative and postoperative range of motion, instability. We obtained VAS pain and DASH scores at the final follow up. Average follow-

up was 23 months (range, 18-36 month).

RESULTS: There is no significant change of the range of motion after surgery. The average angle of lateral instability improved after surgery 

from 23 degree to 1 degree. The mean VAS pain scores were 0.3 points and the DASH scores were 6.3 points

CONCLUSIONS: Collateral ligament reconstruction using a half slip of the FDS tendon for chronic PIPJ instability obtains joint stability 

without change of range of motion.

Acknowledgment: We thank R. P. Park MD for clinical evaluation and critical review.
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Introduction: This study aimed to evaluate the trapezial space height and functional outcomes after trapeziectomy with ligament 

reconstruction and tendon interposition arthroplasty using “Cow hitch” knot in basal joint arthritis patients.

Materials and Methods: This study was conducted on 10 patients who underwent trapeziectomy with LRTI for basal joint arthritis from 

January 2016 to December 2017. Patients who failed conservative treatment for for basal joint arthritis for more than 6 months were 

selected. 9 patients used simple knot for ligament reconstruction and 1 patients used “Cow hitch” knot. All basal joint arthiritis were 

classified using the Eaton classification. For radiological assessment, the trapezial space height was measured using the trapezial space 

ratio. For postoperative functional assessment, VAS score, DASH score, pinch strength, operative satisfaction were measured.

Results: In the radiological assessment, The trapezial space ratio was 0.42 ± 0.3 preoperatively, deceased to 0.23 ± 0.04 postoperatively in 

simple knot group and 0.38 in “Cow hitch” knot performed patient. In the clinical evaluation, the mean value of VAS in simple knot group 

was improved from 6.20 ± 0.84 point preoperatively to 1.40 ± 0.89 point after surgery. And VAS score in “Cow hitch” knot performed 

patient was improved from 6 point preoperatively to 1 point postoperatively. The maen value of DASH score was 30 in simple knot group, 

32 in “Cow hitch” patient postoperatively. The pinch strength showed a about 9% and 8% increase compared to the preoperative value in 

simple knot group and “Cow hitch” patient, respectively.

Conclusion: Regardless of the method of knot, functional evaluation was good after trapeziectomy with LRTI was performed. But using 

the "Cow hitch" knot, radiologically, proximal migration was less likely to occur. Although the degree of proximal migration did not affect 

the clinical function, the "Cow hitch" knot was considered as a useful method when considering the cosmetic aspect .

Acknowledgment: This study was supported by Inha University research grant.
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Introduction: The osteoarthritis of the thumb CMC joint is one of the common medical problems in middle years of life. Management 

of advanced thumb CMC osteoarthritis is challenging. Resection arthroplasty and arthrodesis have been used traditionally and implant 

arthroplasty are gaining popularity recently. Since Sep 2013, we performed Pyrodisc interposition arthroplsties for advanced Eaton-Littler 

stage III thumb CMC joint osteoarthritis and analysed early result of them.

Materials and Methods: We analyzed 10 patients who had undergone Pyrodisc interposition arthroplsy for thumb basal joint arthritis in 

our hospital from September 2013 to March 2017 and had a minimum 6 month follow-up. All patients were women and the mean age at 

diagnosis was 62 (range: 54-75) years. All 11 joints in 10 patients revealed Eaton stage III osteoarthritis. The symptomatic improvement, 

the position and survivalship of implant and the stability of reconstructed joints, and any secondary procedure performed were evaluated. 

The mean follow up period was 31.8 (6-56) months.

Results: The Pain was completely relieved in 3 joints and improved in remaining 8 joints. The positions of implants were good in 8 and fair 

in one and poor in two joints. One of joint with poor position revealed a progressive medial subluxation with accompanied swan neck 

deformity, which required revision of CMC arthroplasty and MP joint fusion. The other joint showed dislodgement of Pyrodisc which might 

be associated with rupture of FCR tendon sling and repositioning and stabilization with tendon allograft was performed. All Pyrodiscs 

implanted were surviving at last follow up. The stability of reconstructed joints was maintained in 9 joints. Two patient complained 

hypesthesia on thenar area.

Conclusion: The Pyrodisc interposition arthroplsties was one of the reliable options in advanced thumb CMC joint osteoarthritis. To obtain 

good functional result, a proper surgical technique is mandatory.
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Introduction: Sesamoid related trauma is rare injury. And Diseases including arthritis and tumor are even more uncommon, so publications 

about them are typically case reports or small series. The purpose of this study was to analyze the clinical results of 6 thumb sesamoid 

lesion patients treated with surgical treatment retrospectively.

Materials and Methods: We retrospectively reviewed 6 patients who underwent surgical treatment from November 2009 to July 2016. 

Mean age at operation was 37 years (ranged from 19 to 61). Of these, four were diagnosed with sesamoid fracture, one with chronic 

radial sesamoiditis, and one with radial sesamoid avascular necrosis(AVN). Injury mechanism of fracture patients were composed with 1 

direct compression injury and 3 hyperextension injury. Three patients had radial sesamoid fractures and one patient had ulnar sesamoid 

fracture. All trauma patients complained of pain in the thumb metacarpophalangeal area, and two of them complained of instability when 

they extended their thumb. Patient with chronic sesamoiditis complained of pain and limited range of motion. AVN Patient complained of 

pain and joint locking. Four cases underwent CT and five cases underwent MRI evaluation for diagnosis and detection injuries associated. 

Radiologic analysis, pain, range of motion and DASH score were assessed postoperatively.

Results: In 4 fracture patients, open reduction and internal fixation with steel wire was performed in 1 case and the rest patients 

underwent sesamoidectomy. Associated injuries of surrounding structures were observed in patients with hyperextension mechanism. 

Radial collateral ligament injury was observed in 1 case and radial/ulnar collateral ligament with volar plate injury accompanied were 

observed in 1 case. Then surgical repair was performed for that associated injuries. Sesamoidectomy were performed in chronic 

sesamoiditis and AVN patients. Non-traumatic patients had no improvement in symptoms after conservative treatment for more than 

6 months. All patients were followed up for more than 1 year after surgery. Imaging results showed that the joint congruency was 

maintained without subluxation in all cases. Clinical follow up showed good results regarding VAS score, ROM and DASH score. About 10 

degrees flexion contracture of thumb metacarpophalangeal joint occurred in 2 cases, but all patients did not feel any discomfort at the last 

follow-up and returned to their daily activities.

Conclusion: Sesamoid-related trauma or disease is rare. After analyzing the injury mechanism and performing appropriate physical 

examination, we assessed the degree of damage of the sesamoid by X-ray including 45-degree oblique view and CT scan, and performed 

MRI scans to identify the associated injuries. Surgical treatment of sesamoid lesion showed good prognosis when treated properly.

Acknowledgment: I would like to thank my dissertation advisor Dr. Kang for his advice and feedback.
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Introduction: Health literacy is the ability to obtain, process, and understand health information needed to make appropriate health 

decisions. The proper comprehension by patients regarding a given disease, its treatment, and the physician's instructions plays an 

important role in shared decision-making. Studies have disagreed over the degree to which differences in health literacy affect patients' 

preferences for shared decision-making; we therefore sought to evaluate this in the context of shared decision-making about carpal tunnel 

release.

Materials and Methods: We enrolled 133 patients with carpal tunnel syndrome who were treated by open carpal tunnel release. Their 

mean age was 55 years (range, 31-76 years), and 83% (111 of 133) were women. Thirty-three percent (44 of 133) of patients had less 

than a high school education. Health literacy was measured according to the Newest Vital Sign during the initial visit, and a score of ≤ 3 

was considered limited health literacy. Forty-four percent of patients had limited health literacy. The Control Preferences Scale was used 

for patients to indicate their preferred role in surgical decision-making preoperatively and to assess their perceived level of involvement 

postoperatively. Bivariate and multivariable analyses were performed to determine whether patients' clinical, demographic, and health 

literacy factors accounted for the preoperative preferences and postoperative assessments of their role in shared decision-making.

Results: We found no differences between patients with lower levels of health literacy and those with greater health literacy in terms of 

preferences of shared decision-making for carpal tunnel release (3.0 ± 1.6 versus 2.7 ± 1.4; mean difference, 0.3; 95% confidence interval, 

-0.2 to 0.8; p = 0.25). A history of surgical procedures (coefficient = -0.32, p < 0.01) and a lower Disabilities of the Arm, Shoulder and Hand 

score (coefficient = 0.17, p = 0.02) were independently associated with a preference for an active role in shared decision-making. However, 

patients with limited health literacy (coefficient = -0.31, p = 0.01) and an absence of a caregiver (coefficient = -0.28, p = 0.03) perceived a 

more passive role in actual decision-making.

Conclusion: Physicians should be aware of the discrepancy between preferences and perceptions of shared decision-making among 

patients with limited health literacy, and physicians should consider providing a decision aid tailored to basic levels of health literacy to help 

patients achieve their preferred role in decision-making.
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Introduction: Studies suggest that vitamin D supplementation improves myelination and recovery after nerve injuries. The purpose of this 

study was to evaluate whether correction of vitamin D level leads to better surgical outcomes in women with both carpal tunnel syndrome 

(CTS) and vitamin D deficiency.

Materials and Methods: We retrospectively reviewed 84 vitamin D deficient women with CTS who underwent carpal tunnel release and 

then received daily vitamin D supplementation of 1000 IU vitamin D for 6 months. At baseline and 6 months postoperatively, we measured 

serum vitamin D levels, the Disabilities of the Arm, Shoulder and Hand (DASH) score, motor conduction velocity, and grip and pinch 

strengths. We compared the outcomes according to follow-up vitamin D levels. We also correlated baseline and followup vitamin D levels 

with the assessed parameters.

Results: At 6 months, 59 patients became vitamin D non-deficient (≥ 20 ng/mL) and 25 were still vitamin D deficient (< 20 ng/mL). Patients 

who became vitamin D non-deficient had greater improvement of DASH score than patients who were still vitamin D deficient. Vitamin 

D levels at 6 months were found to have significant correlation with the DASH score at 6 months and also with the mean improvement of 

DASH score. Vitamin D levels at 6 months did not have significant correlation with changes of motor conduction velocity or grip and pinch 

strengths.

Conclusion: Improvement of serum vitamin D level was associated with better DASH score improvement after carpal tunnel release in 

patients with vitamin D deficiency.

Acknowledgment: The authors thank the Medical Research Collaboration Center at our institution for statistical analyses.
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Introduction: The Quick Disabilities of the Arm, Shoulder, and Hand (QuickDASH) questionnaire is one of the most widely used 

questionnaires for assessing functional ability of the patients with upper extremity diseases. Carpal tunnel syndrome (CTS) is the most 

common neuropathic disease in the upper extremities. The aim of this study was to verify the validity, reliability, and responsiveness of 

Korean version of QuickDASH questionnaire (K-QuickDASH) in the patients with CTS.

Materials and Methods: In total, 83 subjects who underwent open carpal tunnel release (CTR) operation were selected. They fulfilled 

Korean version of DASH (K-DASH) and K-QuickDASH questionnaires at two different time points: before and six months after the 

surgery. Both criterion-related and construct validities were evaluated using Pearson’s correlation coefficient and factor analysis. Internal 

consistency was estimated using Cronbach’s alpha, and test-retest reliability was assessed to verify the reliability of KQuickDASH using 

intraclass correlation coefficient (ICC). The standardized response mean and the effect size were analyzed to confirm the responsiveness of 

the K-QuickDASH in CTS patients.

Results: Significant positive correlation was found between K-QuickDASH and K-DASH. All the questionnaire items were categorized 

into three factors. Acceptable internal consistency was confirmed in three categories of K-QuickDASH. A high test-retest reliability and 

responsiveness of K-QuickDASH were detected.

Conclusion: K-QuickDASH in Korean patients with CTS was confirmed to have high degree of validity and reliability, and responsiveness 

after CTR. Therefore, the K-QuickDASH would be a good evaluation tool for evaluating clinical symptoms and determination of treatment 

outcomes in the patients with CTS.
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Introduction: The diagnosis of carpal tunnel syndrome is based on history, physical examination, nerve conduction test, and there are 

no clear criteria for diagnosis of carpal tunnel syndrome. Recently, there have been studies to diagnose carpal tunnel syndrome through 

ultrasound or MRI. The purpose of this study was to compare and analyze the cross sectional area (CSA) of median nerve between patients 

with carpal tunnel syndrome and control group. In addition, ROC curve was used to analyze the diagnostic predictability.

Materials and Methods: From July 2015 to August 2017, we retrospectively analyzed the fishery and white-collar workers (164 people, 37 

men, 127 women). The diagnosis of carpal tunnel syndrome was made on the basis of both physical examination and nerve conduction 

test. Negative result in either of the tests was excluded from the study. The wrist MRI of the dominant hand was taken and the cross 

sectional area of median nerve was measured through pisiform level and hook of hamate level. The mean value of parameters according 

to presence or absence of carpal tunnel syndrome were compared and analyzed. To evaluate the cutoff value for CTS, ROC analysis were 

performed.

Results: 164 wrist MRI were retrieved, and 67 patients were diagnosed as carpal tunnel syndrome and 97 patients were allocated in the 

control group. In the demographic data, there were significant differences in the height, waist circumference, body mass index, blood 

sugar and total cholesterol between the patients and the control group. The mean value of CSA at the pisiform was 18.8 mm2 in the MRI 

of the carpal tunnel syndrome patients and the CSA was 12.1 mm2 (p-value <0.05) in the control group. The mean value of CSA at the 

hook of hamate was 11.7 mm2 and the CSA at the control group was 11.7 mm2 (p-value 0.055). Patients who complained more than one 

month of pain in the whole study group showed a significant increase in the median nerve cross sectional area in the pisiform level (p-value 

<0.05). The median nerve cross sectional area of the pisiform level, ROC curve shows a sensitivity of 83.6% and a specificity of 84.5% 

when the cross - sectional area of the median nerve is 15.1 mm2 or larger on the MRI.

Conclusion: CSA at pisiform in MRI is a valuable factor in the diagnosis of CTS and in predicting the duration of pain.

Acknowledgment: None
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Introduction: Congenital femoral deficiency (CFD) is a rare congenital condition with flexion, varus and retroversion of hip jointthat affects 
the morphology of the femur, hip and surrounding soft tissues. Bony deformity and distorted muscular anatomy is well known but there 
was is no study about describing the femoral neurovascular (NV) bundles in CFD. For reconstruction of hip joint deformity, understanding 
femoral NV structure compared to soft tissue anatomy will be important.Knowledge of the location of the NV bundleand its relationship 
to other structures is extremely important when reconstructing the proximal femur and acetabular. We comparedthe ipsilateral femoral NV 
bundlesin CFD patients with typically developed sideto the contralateral, unaffected side and hypothesized that the bundle would be in an 
abnormal position in the affected side.
Materials and Methods: We evaluated 134 CFD patients of our institution. Among 47 patients with MRI, 33 patients with unilateral 
CFD were sorted for further evaluation. To obtain a reference point for femoral NV bundle, definite landmarks of surgical approach, 
anterior inferior iliac spine (AIIS) and lesser trochanter, were measured in axial cuts.We identified the femoral NV bundle on the axial cuts 
and measured its distance from theanterior superior iliac spine (ASIS), anterior inferior iliac spine(AIIS) and lessertrochanter, necessary 
landmarks utilized during reconstruction.These anatomic measurement of MRI was compared with normal side of each patients and 
relative anatomic location was correlated with deformity.
Results: 19 patients were Paley type 1 (1A: 2, 1B1: 10, 1B2: 7) and 14 patients were Paley type 2 (2A: 14). Distance between femoral NV 
bundles to AIIS was significantly different (p<0.01) and distance between femoral NV bundles to lesser trochanter was also statistically 
different (p<0.01). However distance to anterior superior iliac spine (ASIS)showed no difference (p=0.1947). Paley classification was 
positively correlated with neck shaft angle (r=0.459, p<0.01), acetabular index (r=0.524, p<0.01) and distance to AIIS (r=0.396, p<0.05). 
Distance to AIIS was positively correlated with varus deformity of proximal femur (r=0.8151, p<0.01) and also positively correlated with 
acetabular index (r=0.5036, p<0.01). Distance to lesser trochanter was not correlated with varus deformity, acetabular dysplasia or leg 
length discrepancy.
Conclusion: Anatomic location of the femoral NV bundle in CFD is different from typically developed structurecontralateral, unaffected 
side. As a proximal landmark, there was no difference in relationship with ASIS and femoral NV bundle.At the In level of lesser trochanter 
thefor psoas tenotomy,femoral NVbundleis located further than normal side. However distance from AIIS is closer than normal side and 
correlated to varus deformity, so it should be considered in approach to hip joint of CFD patients.We recommend MRI evaluation of the 
pelvis prior to undertaking reconstructive efforts in order to better understand the anomalous course.
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Introduction: Osteogenesis imperfecta (OI) is a genetic skeletal disease characterized by bone fragility and low bone mass. Fractures take 
place mostly long bones and vertebrae. Femur neck fracture is relatively rare and there have been only a few reports. The purpose of this 
study was to determine the characteristics and treatment outcome of the femoral neck fracture in OI patients
Materials and Methods: From our OI patient database, we selected and retrospectively reviewed femur neck fracture cases showing 
cortical discontinuity or painful progressive angular change of the femoral neck on plain radiograph, which were followed for more than 
2 years. From the review of medical record and plain radiographs, the demographic characteristics, mode of injury, the location and 
displacement of fracture, treatment method, complications, and clinical and radiological outcome were evaluated.
Results: Ten fractures in 8 patients were subjects of this study. They were 4 females and 4 males. Six patients were Sillence type IV, 1 type 
III, and 1 type I. The mean age at the time of fracture was 13.9 years (range, 10 to 22 years), and the mean follow-up period 6.9 years (range, 
2 to 13 years). Two patients had bilateral fractures. Six fractures occurred by significant injury – 5 slipdown and 1 bump into the wall; four 
fractures by daily activity – pain attack during ambulation (n = 1), or gradual development of hip pain without trauma (n =3 ). Five fractures 
were at subcapital level, 1 at transcervical and 4 at basicervical. Seven fractures occurred with pre-existing implants; telescopic rod (n=6), 
or Coventry plate (n=1). We categorized them into 3 patterns; undisplaced (n=3), angulated-stable (n=2), or displaced–unstable (n=5). Four 
fractures were treated with in-situ screw fixation; 5 with closed reduction and screw fixation; and 1 with femoral valgization osteotomy. 
All fractures achieved bony union, and all patients had regained their pre-injury ambulatory status. Avascular necrosis (AVN) of the femoral 
head occurred in 2 displaced, subcapital fractures. A cortical crack developed at the screw entry site of the proximal femur, which was 
treated with locking plate and unicortical screws. There was no infection, screw backing-out, cutting-through of the cortex nor articular 
penetration of screw during follow-up period.
Conclusion: The femoral neck fracture in OI patients can develop by minor trauma or even by daily activity. Diagnosis is sometimes difficult 
in updisplaced type. Treatment is challenging due to the pre-existing implants and/or proximal femoral deformity. Angulated-stable pattern 
of fracture is unique in OI patient, and requires special attention.
Acknowledgment: None
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Introduction: Multiple hereditary exostosis is a common autosomal dominant inherited musculoskeletal disorder manifested by the 

presence of multiple osteochondromas. Although the exact pathogenesis of this disorder is not understood, linkage analysis implicates 

that mutations in the EXT gene family are involved in its pathogenesis. These mutations result in an error in the normal negative feedback 

loop regulating chondrocytes proliferation, leading to abnormal bone growth at the physis. The incidence of brachymetatarsia and 

brachymetacarpia associated with multiple hereditary exostosis is unknown. Most patient present either as asymptomatic or cosmetic 

problems and worsening of symptom.

Materials and Methods: The present study was a retrospective review of patients from January 2005 to March 2018 at our institution. This 

study was approved by our Insitutional Review Board. A total of 99 patients were identified as having a diagnosis of Multiple hereditary 

exostosis. Each of these 99 patients’ medical records and foot and hand plane radiography were reviewed to identify any patient who had 

brachymetatarsia and brachymetacarpia.

Results: We studied plane radiography findings of 99 patients with multiple hereditary exostosis and found only 8 (8%) patients with 

osteochondromas arising from foot and 11 (11%) patients with osteochondromas arising from hand. We also found 6 patients with 

brachymetatarsia and 8 patients with brachymetacarpia.

Conclusion: Although the incidence of brachymetatarsia and brachymetacarpia in our population is lower than that of previous studies, we 

found a relatively high incidence of brachymetatarsia and brachymetacarpia in these patients, which has not been previously reported.
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Introduction: Bilateral coordination and symmetricity of gait have been assessed using the phase coordination index (PCI) and gait 

asymmetry (GA) in patients with neuromuscular disease. inertial measurement unit (IMU) based gait analysis can evaluate the PCI and GA 

quickly and easily in clinical setting. The purpose of this study was to examine the change of PCI and GA according to the gait speed and to 

identify the factors affecting PCI and GA using IMU based gait analysis.

Materials and Methods: Fifty-fourth healthy adult (33 women and 21 men) participated in the study. Three different walking speed (usual 

walking, fast, and slow walking) on a treadmill were applied for one-minute of continuous leveled walking. Gait data were collected with 

shoe-type IMU based gait analysis systems. Age, gender, height and body mass index (BMI) were collected in all participants. To investigate 

the change of the PCI and GA at each walking speed, repeated measured ANOVA was used. To identify the factors affecting the PCI and 

GA at usual walking speed, linear regression models was used.

Results: The mean age was 27.4 years and the average BMI was 23.1 kg/m2. GA was preserved in the three different gait speed. PCI was 

higher (reduced coordination) in the slow gait condition, compared to usual-walking (p<0.001), and was lower in the fast gait than in 

usual-walking. In univariate analysis, only step length was a significant factor for the PCI (p<0.039). Other factors, such as age, gender, 

height, BMI, and cadence were not related to the PCI. Additionally, there was no factors correlated with the GA.

Conclusion: GA was not correlated with gait speed and an independent factor. But, for PCI, there was a significant correlation with gait 

speed and a strong inverse linear relation was found between PCI and gait speed. Moreover, step length was an only factor affecting PCI. 

This results may be beneficial for physician to assess the gait of patients with PD in a clinical environment.
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Introduction: Height prediction(HP) is an important tool in pediatrics to make clinical decisions. ‘Corrected midparental height’(CMH) 

method, computes the target height by adding or substracting 6.5cm to the mean of the parental heights for boys or girls, has been 

commonly used. However, concerns about the accuracy of the CMH method persisted. This study was performed to develop a new HP 

method using Korea National Health and Nutrition Examination Survey(KHANES).

Materials and Methods: This study using height data from the 2007-2016 KHANES. Participants aged between 18 and 40 years, who had 

both parent’s height data, were evaluated. New HP method was established by the linear regression. HP accuracy of CMH method and 

new HP method were compared.

Results: Results: A total of 1681 male and 1608 female participants were enrolled. Mean height of male and female were 174.1cm(±5.9) 

and 161.4cm(±5.7). Midparental height partially contributed to the male and female height (adjusted R2 = 0.267 and 0.303, respectively). 

The new HP equations for final height(Ht) were derived by linear regression using midparental height (M): Ht=0.7M+55cm(boys), 

Ht=0.75M+40cm(girls) with a 95% predicted interval of about ±8cm. Mean HP errors and 95% confidence intervals of boys with CMH 

and new method were 5.4cm(-2.6-13.8) and 0.5cm(-7.2-9.0), respectively. Mean HP errors and 95% confidence intervals of girls with CMH 

and new method were 5.3cm(-2.7-13.1) and -0.6cm(-8.2-7.2), respectively. The prediction probabilities of CMH and new method ±5cm are 

46.6% and 68.2%(boys), 45.8% and 71.6%(girls), respectively.

Conclusion: The CMH method tended to predict 5 cm smaller than the final height. The new HP method provided a reasonable estimation 

of final heights.
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Introduction: The purpose of the present study is to analyze the incidence and characteristics of traumatic injuries in children visiting the 

emergency department (ED).

Materials and Methods: Two different datasets were retrospectively reviewed for this study, one from a single institute (a level I pediatric 

trauma center) and the other from the sample cohort data which are randomly released (about 1 million anonymous cases per year) 

among all the claims records of the National Health Insurance. The patients who visited the ED from 2006 to 2015, at the age < 15 years, 

and were diagnosed with an S-code (traumatic injury) were included. The trends over time and characteristics were investigated with both 

the institutional and nationwide sample datasets, and detailed data about the injury environments were additionally investigated by using 

the institutional dataset.

Results: There were 39,228 patients in the institutional data and 35,064 patients in the nationwide sample cohort data. Although 

there were slight differences according to the provinces in the nationwide data, its overall results were almost identical to those of the 

institutional data. Both datasets showed the highest injury incidence in young children with the age 0 – 4 years, higher visiting rates to ED 

on holidays compared to weekdays by about 1.5 times, the most common injury type of open wound or laceration, and the most frequent 

injured body parts of head, elbow-to-hand, and knee-to-foot. For detailed injury environments which were investigated by the institutional 

dataset only, home was the most frequent place where the injury occurs (44.0%), and the most visit times to ED were between 7 pm and 

10 pm. It is also noteworthy that injuries in the kidscafe and trampoline-related injuries have increased rapidly since 2010.

Conclusion: The number of children visiting the ED with traumatic injuries is increasing. The present results will help to establish education 

programs and preventive measures for children’s safety in Korea. Even a cap or simple protective gears covering the distal parts from the 

knee/elbow may prevent substantial pediatric injuries especially for the young children aged ≤ 4 years. Some policies increasing the medical 

support for pediatric trauma in ED during holidays and evening times should be considered. It seems to need further studies and preventive 

guidelines associated with the injuries in the kids-cafe and trampoline-related injuries.

Acknowledgment: This study was supported by a grant (2017-0384) from Asan Medical Center Children's Hospital, Seoul, Korea.
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Introduction: Developmental dysplasia of the hip (DDH) diagnosed in older postnatal children can be effectively treated by closed 

reduction (CR) alone. However, no prospective or comparative trial to explore the differential effectiveness of CR between non-walking 

and walking postnatal children has yet been reported.

Materials and Methods: This study investigated the clinical and radiologic outcomes of CR in the age range of interest (12-18 months old) 

via a prospective trial and compared these results with those of a younger age group who also underwent CR. Patients and Methods: 

Between 1999 and 2009, 56 children diagnosed with DDH were enrolled. Of these, 45 were followed after CR for a period of at least 7 

years. The anatomical parameters of the hip/pelvis, including arthrograms, were evaluated and compared before and after CR. The final 

radiologic status, including the occurrence of avascular necrosis (AVN), and clinical outcomes were evaluated and compared.

Results: The mean ages at the start of treatment were 6.11 and 15.29 months old in group 1 and group 2, respectively. None of the 

children required surgical open reduction during the follow-up period. The final status of hips were classified according to the Bucholz-

Ogden system. Two type II hips and one type I hip were found in group 1. In group 2, two type I hips and one type III hip were observed at 

the final follow-up. The overall clinical outcomes were satisfactory in both groups, according to McKay's criteria. No significant differences 

in clinical outcomes between the two groups were found (P = 0.382). Surgery was performed for just one patient in group 2 at 7 years old.

Conclusion: CR in DDH for postnatal children 12-18 months old may provide similar results to the non-walking age group if performed with 

preliminary traction, gentle CR under general anesthesia, percutaneous adductor tenotomy, and the minimization of forceful abduction.
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Introduction: Kabuki syndrome is a rare genetic disorder characterized by distinct dysmorphic facial features, postnatal growth retardation, 

intellectual disability, various musculoskeletal abnormalities, and unusual dermatoglyphic patterns. Joint laxity, scoliosis and vertebral 

malformations, clavicle pseudoarthrosis, brachydactyly and clinodactyly of the fifth finger, hip dislocation, patellar dislocation and clubfeet 

were reported in association with Kabuki syndrome. We reviewed the outcome and management for hip dislocations in Kabuki syndrome, 

with special attention to the diagnostic process of hip dislocation and Kabuki syndrome.

Materials and Methods: Among 30 patients with mutation-confirmed Kabuki syndrome, 6 patients were treated for hip dislocation. 

Medical records and plain radiographs were reviewed to record the mode of presentation, diagnostic process of hip dislocation and Kabuki 

syndrome, treatment process for hip dislocation and its radiographic outcome.

Results: They were five girls and one boy. The mean age at the time of diagnosis was 7.7 months (range, 1 week - 22 months). Two 

patients diagnosed of hip dislocation (Graf III or IV) at age 1 week or 7 weeks were treated with Pavlik harness. Their contralateral hips 

showed Graf type D and IIa(-) dysplasia, respectively. One patient was treated with closed reduction and cast immobilization. Two patients 

were treated with open reduction, all of whom underwent pelvic and/or femoral osteotomy later for residual dysplasia or subluxation. One 

of them had femoral osteotomy on the contralateral side for subluxation. Remaining one patient was treated with open reduction and 

concurrent pelvic osteotomy. They were followed for average 5.4 years (range, 1.6 - 10.5 years). Three patients older than 6 years were 

found to show Soverin IA or IB. In the remaining 3 patients younger than 6 years showed a mean lateral center edge angle of 17.5 degrees 

(range, 15 – 20 ) and the mean acetabular index was 23.8 (range 20 – 26). During the management of hip dislocation, Kabuki syndrome 

was convinced by either orthopaedic surgeon or geneticist referred for multi-organ anomalies, facial dysmorphism or intellectual disability. 

Mutation analysis confirmed the diagnosis of Kabuki syndrome at the mean age of 3.4 years (range, 0.6 - 11.6 years). After the diagnosis of 

Kabuki syndrome, these patients were managed with by more comprehensive multidisciplinary approach.

Conclusion: The management of hip dislocation with closed or surgical method showed successful result in Kabuki syndrome. This result 

revealed the hip dislocation of Kabuki syndrome does not always require osteotomy. Because the hip dislocation may draw first medical 

attention in Kabuki syndrome patients, awareness of this rare disease could lead to early diagnosis, genetic confirmation and early 

detection of other underlying conditions as well as multidisciplinary management for Kabuki syndrome.
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Introduction: Recent studies have demonstrated increased superolateral femoral head coverage by retroverted acetabulum in hips 

with slipped capital femoral epiphysis (SCFE). The purpose of this study is to compare morphologic features of hips in unilateral SCFE, 

contralateral uninvolved hips, and in healthy control hips.

Materials and Methods: Thirty patients with unilateral SCFE were compared with thirty controls, matched for age and sex. The femoral 

version (FV), the acetabular version (10mm distal to the acetabular roof and at the level of the femoral head center), the lateral centeredge 

angle (LCEA), the acetabular depth-width ratio (ADR), and anterior and posterior acetabular sector angle (ASA) were assessed on 

computed tomography (CT).

Results: The mean FV was significantly lower in the contralateral unaffected hips (11.8˚; p<0.001) compared with that of controls (28˚). The 

acetabulum was more retroverted cranially in both the SCFE hips (2.8˚; p=0.003) and contralateral hips (3.5˚; p<0.001) when compared 

with controls (10˚). A mean value for acetabular version at the level of the femoral head center in the SCFE hips was comparable with 

controls (13.5˚ versus 13.5˚; p=0.99). The mean LCEA was significantly higher in the SCFE hips (25.5˚) compared with that of controls (22.3˚) 

(p=0.03) but did not differ from that of contralateral hips (26.6˚) (p=0.47). The mean ADR in axial plane was observed significantly higher 

in both SCFE hips (397.7; p=0.03) and contralateral hips (394.3; p=0.04) than control (367.2). The mean anterior ASA was significantly 

higher in the contralateral hips (65.5˚) compared with that of controls (61.7˚) (p=0.03), but no difference was observed between the 

contralateral hips and SCFE hips (63.7˚) (p=0.31). The measurement of width and depth of acetabulum showed no difference among three 

groups (p>0.05).

Conclusion: This study suggests that the acetabulum is cranially retroverted with increased superolateral coverage in the SCFE hips and 

contralateral hips. Anteversion of proximal femur in contralateral hips was significantly lower than that of controls. Further studies are 

required to investigate the role of acetabular morphology as a primary mechanical factor of SCFE or a secondary adaptation to slip.
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Introduction: Corticalization, coalescence of trabecular bone into metaphyseal cortex, is important in the longitudinal growth of long 

bones. However, little is known about the molecular mechanisms controlling corticalization.

Materials and Methods: To understand the molecular mechanisms underlying corticalization, we analyzed osteoblast-specific Osterix 

disruption mice (Col-OMT). According to previous reports, Osterix deficiency in postnatal mice was associated with reduction in femoral 

length and much thinner and porous cortical bone.

Results: In control mice, corticalization was initiated after postnatal 7 days, and the number of osteoblasts in peripheral spongiosa was 

increased compared to that of central spongiosa. In contrast, in Col-OMT mice, corticalization was delayed, and the number of osteoblasts 

in peripheral zones was not changed compared to that of the central zone. Furthermore, the femora length was decreased in Col-OMT 

mice at 1 month. Because Col-OMT mice exhibited impairment of coalescence of matrix and osteoblast migration, we evaluated integrin 

signaling in Col-OMT mice. Osterix bound with the Itgb3 promoter and increased its transcription in osteoblast cells. Interestingly, the inner 

cortical bone was separated from the outer in Itgb3 null mice at postnatal days 7. The number of osteoblasts in peripheral zones was not 

changed in Itgb3 null mice, and the femora length was decreased.

Conclusion: Osterix regulates corticalization for longitudinal bone growth via the control of integrin β3 expression in osteoblasts. Our 

findings imply that control of osteoblast function during corticalization may help in the treatment of short stature.

Acknowledgment: This work was supported by the National Research Foundation of Korea (NRF) funded by the Korean government (MSIP).
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Introduction: Low-intensity pulsed ultrasound (LIPUS) has been widely accepted in promoting the fracture healing process. However, there 

have been limited clinical trials focused on the efficacy of LIPUS during distraction osteogenesis (DO). The purpose of the current study 

was to evaluate the efficacy of LIPUS during DO.

Materials and Methods: We retrospectively evaluated 30 patients (60 segments) who underwent simultaneous bilateral tibial lengthening 

over the nail. The patients were grouped into the LIPUS group and the control group based on LIPUS stimulation. The two patient groups 

were compared for demographic data (sex, age at operation, preoperative height, BMI, and smoking history), qualitative assessments of 

the callus (callus shape and type), external fixation index, and four cortical healing indexes.

Results: Fifteen patients (30 segments) were classified as the LIPUS group, and another 15 patients (30 segments) were classified as the 

control group. No significant differences were found in the assessed demographic data between the groups. LIPUS stimulated a more 

homogenous and denser type of callus formation at the end of the distraction phase, although almost all calluses achieved a normal 

density by the time of external fixator removal. The two groups exhibited equivalent outcomes in terms of external fixation index (p = 0.579). 

However, significant differences were found in healing indexes of the anterior and medial cortices (p < 0.001 and p = 0.002, respectively). 

The healing indexes of those cortices in the LIPUS group (mean of 36.6 days/cm and 32.5 days/cm, respectively) reflected their significantly 

faster healing compared to the control group (mean HI of 57.5 days/cm and 44.2 days/cm, respectively). There were no LIPUS-related 

complications.

Conclusion: LIPUS is a noninvasive and effective adjuvant therapy to enhance callus maturation during DO. It enhances callus consolidation 

and may have a positive effect on the appropriate callus shape and type.
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Introduction: Positive cross-over sign in the radiograph after Bernese periacetabular osteotomy (BPO) means a retroverted acetabulum. 

However this sign is frequently seen in the case of dysplastic hip although the main acetabulum is not truly retroverted. We studied the 

cause of this sign and its clinical implication.

Materials and Methods: Pre- and postoperative 3DCTs of 27 patients with dysplastic hip (18 DDH, 6 skeletal dysplasia, 2 LCP disease and 

1 SCFE) who received BPO were evaluated. We focused on the Anterior Inferior Iliac Spine (AIIS) because its position is changing when 

the acetabulum is rotated anteriorly and laterally, and influences on the cross-over sign. Three types of AIIS by Hetsroni et al. were used to 

classify morphological variants: Type I when there was a smooth ilium wall between the AIIS and the acetabular rim, Type II when the AIIS 

extended to the level of the rim, and Type III when the AIIS extended distally to the acetabular rim. Three different AIIS views in the 3DCT 

were selected for accurate classification: “head-on view”, “internal rotation view”, and “ischium view.” Three doctors were participated in 

the classification. In borderline cases, the type was decided when 2 of 3 doctors have the same interpretation. Positive cross-over sign in 

the radiograph was also evaluated before and after BPO.

Results: There were 9 type I, 15 type II, and 3 type III in the affected side. Three patients had different type of AIIS from the unaffected side. 

Cross-over sign was existed before BPO in all Type 3 in the radiograph and 3DCT, and persisted after BPO. Their AIIS moved more close 

to the femoral head after anterior rotation of the acetabulum without clinical symptom such as limitation of hip flexion or impingement 

symptom. In type I and II AIIS, typical cross-over sign was not identified.

Conclusion: Acetabular retroversion presented by cross-over sign in the proximal level of the acetabulum which is related to the type III AIIS 

did not have significant symptom when mid- and distal level of the acetabulum was anteverted in BPO.

Acknowledgment: Thanks to the senior author, professor Hui-Teak Kim.
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Introduction: The Broström procedure provides good clinical outcomes for patients with chronic lateral ankle instability (CLAI). Occasionally, 

however, patients experience a recurrence of ankle instability or poor functional outcomes. Although some conditions are suggested as 

risk factors for failure, most of them lack sufficient evidences. The purpose of this study was to analyze the functional outcomes of the 

Broström procedure in ankle instability patients with multiple risk factors. Furthermore, we tried to prove the combined effects of such risk 

factors in this study.

Materials and Methods: One hundred and ninety two ankles (188 patients) treated with modified Broström procedure for chronic lateral 

ankle instability were included in this retrospective study. One hundred and fourty-seven ankles (risk factor group) had more than one of 

the following factors: severe preoperative instability, generalized laxity, os subfibulare, and obesity. Fourty five patients ankles which had 

none of the suggested risk factors were used as the control group. The Karlsson-Peterson ankle instability score, patient’s satisfaction, the 

intention to receive same operation again and clinical failure were analyzed as a clinical outcome.

Results: The mean follow-up period was 36.3 months (range, 18-89). The mean Karlsson-Peterson scores improved in both risk factor and 

the control groups, without significant differences between the groups (P>0.05). Patient’s satisfaction and the intention to receive the 

same operation were not different in the both groups. (P>0.05). Failure rates were 8.2% (12 patients) in the risk factor group and 8.9% (4 

patient) in the control group (P>0.05). Similar successful outcomes were observed in patients with two or more risk factors.

Conclusion: Despite the so called “risk factors for failure”, good functional outcomes can be expected after the Broström procedure. The 

Broström procedure is feasible in the chronic lateral ankle instability patients with multiple risk factors.

Acknowledgment: None
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Introduction: Cavovarus deformity is considered an anatomical risk factor for chronic lateral ankle instability (CLAI); however, subtle 

deformity is hard to detect and its correction is controversial. This study aimed to evaluate the clinical and radiographic outcomes of the 

modified Broström operation (MBO) with additional procedures for CLAI with subtle cavovarus deformity - the positive peek-a-boo heel 

sign.

Materials and Methods: We retrospectively reviewed 15 patients who underwent the MBO with additional procedures for CLAI with 

positive peek-aboo heel sign between August 2009 and April 2015. Consecutive physical and radiographic examinations for each patient 

were performed. The first metatarsal-talus angle, the arch height between the cuneiform and fifth metatarsal base, the calcaneal pitch 

angle on foot lateral standing radiographs, and the hindfoot alignment view distance were measured to confirm cavovarus deformity. The 

talar tilt angle and the anterior displacement of the talus on ankle stress radiographs were examined for instability. Visual analogue scale 

(VAS) for pain, the American Orthopaedic Foot and Ankle Society (AOFAS) ankle-hindfoot score, and the Karlsson-Peterson (KP) ankle 

score were evaluated for clinical outcomes.

Results: The mean follow-up period was 58.5 months. Calcaneal lateral closing wedge osteotomy was performed in seven patients 

to correct fixed hindfoot varus, and first metatarsal dorsiflexion osteotomy in eleven patients to correct plantarflexion of the first ray. 

Three patients underwent both calcaneal and first metatarsal osteotomies. The mean VAS, AOFAS score, and KP ankle score improved 

significantly (p = 0.001), and instability did not recur. All of the stress parameters improved significantly in radiographic measures (p = 

0.007).

Conclusion: Simultaneous correction of positive peek-a-boo heel sign cavovarus deformity with MBO in CLAI improves clinical outcomes 

and prevents recurrent instability. A comprehensive evaluation and cautious approach for subtle cavovarus deformity should be followed 

when treating patients with CLAI.

Acknowledgment: We have nothing to declare.
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Introduction: Although the short-term results of an all-inside arthroscopic Modified Broström operation (MBO) have been as satisfactory 

as open MBO, there is always a concern about the long-term stability of an arthroscopic MBO. The purpose of this study was to compare 

clinical and radiologic outcomes of all-inside arthroscopic and open MBOs at mid-term follow up.

Materials and Methods: From August 2012 to July 2014, totally 87 patients underwent an arthroscopic MBO and an open MBO. Of these, 

we retrospectively reviewed 48 patients who had a more than 3 years follow-up period. They were divided into two groups: allinside 

arthroscopic MBO goup (26 patients), open MBO group (22 patients). The American Orthopaedic Foot & Ankle Society (AOFAS) ankle–

hindfoot score, visual analog scale (VAS) score, and Karlsson score were used to evaluate clinical outcomes. Anterior talar translation and 

talar tilt were used to evaluate radiologic outcomes. Clinical and radiologic outcome evaluations were performed preoperatively, at 12 

months postoperatively, and at a final follow-up at a minimum of 36 months postoperatively.

Results: Evaluations were performed for 26 ankles in the all-inside arthroscopic MBO group and 22 in the open MBO group. There was no 

difference in age, gender, symptom duration, preoperative AOFAS, VAS, Karlsson scores, anterior talar translation, or talar tilt between the 

2 groups (all P > .05). At the final follow-up, the AOFAS, VAS, and the Karlsson scores had improved significantly in both groups (P < .001). 

There was no difference in the Karlsson, AOFAS, or VAS scores, anterior talar translation, or talar tilt between the 2 groups at final follow-

up (all P > .05).

Conclusion: There was no difference in the clinical and radiologic outcome between the all-inside arthroscopic MBO and open MBO for 

the treatment of lateral ankle instability at up to 3 years after surgery. An all-inside arthroscopic MBO should be a good treatment option 

in patients who have lateral ankle instability.

Acknowledgment: The author(s) declared no potential conflicts of interest with respect to the research, authorship, and/or publication of 

this article.
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Introduction: The diagnosis of clinically important instability following isolated supination-external rotation (SER) distal fibular fractures 

is a challenge. The purpose of this study was to investigate the accuracy of clinical findings including medial tenderness, swelling, and 

ecchymosis, combined with the gravity stress test and magnetic resonance imaging (MRI), in the assessment of ankle mortise stability in 

association with isolated SER-type lateral malleolar fractures. The external rotation (ER) stress test was used as the reference with which 

the methods of assessment were compared.

Materials and Methods: Thirty-seven patients were enrolled prospectively. Using the ER stress test as a reference, we evaluated the 

sensitivity, specificity, likelihood ratio (LR), and post-test probability of clinical examination, the gravity stress test, and MRI for diagnosing 

ankle mortise instability after an isolated SER lateral malleolar fracture.

Results: The positive LR for clinical findings ranged from 1.45 to 2.54, and the negative LR ranged from 0.25 to 0.70, shifting the pretest 

probability to a rarely important degree. In contrast, the positive LR for the gravity stress test was 5.71 with a 95% confidence interval (CI) 

of 1.52 to 21.48, a moderate shift from the pre-test probability, and the negative LR was 0.33 (95% CI = 0.16 to 0.66), indicating a small 

shift. In cases with a deep deltoid ligament disruption identified on MRI, the positive LR was 3.05 (95% CI = 1.03 to 9.02) and the negative 

LR was 0.53 (95% CI = 0.31 to 0.91), demonstrating a small but sometimes important shift.

Conclusion: The gravity stress test is a reliable method for diagnosing ankle mortise instability in patients with an isolated SER lateral 

malleolar fracture. Nevertheless, this test alone would not qualify as a replacement for the ER stress test. However, when the gravity stress 

test result is consistent with the clinical or MRI findings, its diagnostic value is almost equivalent to that of the ER stress test.

Acknowledgment: The authors thank Ji Seon Park, MD, PhD for her review of our report.
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Introduction: Ankle sprain is very common, accounting for approximately 25% of all sports injuries. Approximately 85% of ankle sprain 
occurs in the lateral ankle due to inversion, and about 10-30% of them progress to re-injury or chronic ankle instability. Therefore, accurate 
diagnosis and appropriate initial treatment can prevent re-injury or chronic instability The Ottawa's rule emphasizes careful examination 
of the areas of pain and tenderness that often occur in the lateral ankle sprains, in order not to miss even a small fracture before imaging 
simple radiographs. With the spread of the ultrasonography, we have been able to detect the ligament injury and the avulsion fracture of 
the ankle and it is possible to diagnose accurately. This study proposes our ultrasonographic method based on the Ottawa's rule that can 
accurately diagnose acute lateral ankle injury and prevent progression to chronic ankle instability.
Materials and Methods: From January 2017 to October 2017, we performed ultrasonography on patients with acute lateral ankle 
injury within one week. Of these, 123 patients with ligament injuries were included. 4th & 5th dorsal tarsometatarsal ligaments, dorsal 
calcaneocuboidal ligament, bifurcate ligaments, anterior talofibular ligament, anteroinferior tibiofibular ligament, calcaneofibular ligament, 
posterior talofibular ligament, and posteroinferior tibiofibular ligament were performed in the order of ultrasonography. Each ligament 
injury was classified into incomplete rupture, complete rupture, and avulsion fracture. The most common anterior talofibular ligament 
injuries were divided into fibular attachment, midsubstance, and talar attachment according to the injury site.
Results: There were 12 cases (9.8%) of 4th & 5th dorsal tarsometatarsal ligaments injuries, 11 cases (8.9%) of bifurcate ligament injuries, 
103 cases (83%) of anterior talofibular ligament injuries, 11 cases (8.9%) of anteroinferior tibiofibular ligament injuries, and 11 cases 
(23.6%) of calcaneofibular ligament injuries. There were no injuries to dorsal calcaneocuboidal ligament, posterior talofibular ligament, 
and posteroinferior tibiofibular ligament. There were 77 cases (63.4%) of single ligaments injuries, 41 cases (33.3%) of dual ligament 
injuries and 4 cases (3.3%) of triple ligament injuries. Among these, calcaneofibular ligament injuries were accompanied by anterior 
talofibular ligament injuries. In 10 of 12 injured 4th & 5th dorsal tarsometatarsal ligaments, 10 of 11 injured bifurcate ligaments, and 8 of 
11 injured anteroinferior tibiofibular ligament, a fibular attachment site injuries of anterior talofibular ligament were observed. All 11 cases 
of injuries to the bifurcate ligament were observed to have a avulsion fracture at the calcaneal attachment site.
Conclusion: Our ultrasonographic method based on the Ottawa's rule would be useful for the accurate diagnosis and appropriate early 
treatment of acute lateral ankle injury
Acknowledgment: None
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Introduction: Plantar pressure has been used to evaluate a burden the foot is tolerating during the gait. For the patients of DM foot ulcer 
and morton`s neuroma, plantar pressure has a significant effect on disease progression. To reduce this plantar pressure, a total contact cast 
or a variety of shoes were worn, but the previous studies related to confirming the change in plantar pressure actually applied to the sole 
using objective methods was limited. So, In this paper, we have investigated the difference of plantar pressure between three type of shoes 
which are flat shoes, running shoes and high-heel
Materials and Methods: 31 young females without pain or deformity in foot by visual inspection were collected. Radiologic features 
on plain radiographs, clinical scores and plantar pressure were obtained. Radiologic features, consisting of lateral talo-1st metatarsal 
angle(Meary`s angle), intermetatarsal angle, metatarsophalangeal angle were obtained as parameters to rule out hallux valgus or pes 
planus or pes cavus. As clinical score, American Orthopedic Foot and Ankle Society score (AOFAS), Foot and Ankle Outcome Score (FAOS) 
was surveyed. Plantar pressures were checked using three types of shoes consisting of running shoes, flat shoes and high-heels. Plantar 
pressure, plantar force, plantar area, force-time integral (FTI), and pressure-time integral (PTI), were measured through Pedar-X (insole 
sensor), while walking on a non-inclined floor. Only measurements of right steps were used to exclude the effect of the dominant foot. 
And the sole has been masked dividing the region into hallux, lesser toes, metatarsal head (MTH) 1, MTH2, MTH3-5, midfoot and heel.
Results: 3 participants were excluded due to radiologic features presenting hallux valgus and pes planus. Clinical scores surveyed were 
checked, AOFAS and FOAS, 98.8 and 97 out of 100 respectively. The result of measured plnatar pressure show that upon 7 regions of the 
foot, flat shoes showed meaningful higher pressure than running shoes in hallux and lesser toes. And flat shoes had the highest pressure 
in MTH3-5 and hindfoot. In contrast, on the MTH1 and MTH2 region, high heel was measured as the highest pressure, followed by flat 
shoes. In running shoes, acceptable pressures were measured for the whole region
Conclusion: High heel showed high pressure on MTH1 while flat shoes showed on hindfoot. Running shoes showed a lesser pressure on all 
of the region while walking, which indicate wearing running shoes gives less burden on the foot. Flat shoes showed the highest pressure in 
MTH3-5. In conclusion, the authors confirmed that flat shoes and high heel can give a great burden to specific part of the foot and these 
results may be related to diseases such as morton`s neuroma or any other diseases
Acknowledgment: No financial support was received for this article.
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Introduction: Injuries to the ankle ligaments are on of the commonest acute traumatic injuries in sports activity. MRI plays an important 

role in assessing the site and extent of any ligament injury and also allowing aseessment of associated injuries, for instance osteochondral 

lesion or tendon injuries. Osteochondral lesions are usually caused by an injury, such as an ankle sprain, which damages the cartilage 

and forces it to soften and slowly break off. The previous data about of osteochondral lesion of the talus in patients with acute ankle 

sprain, which is thought to be the main cause of osteochondral lesion of the talus, are lacking. The purpose of this study is to evaluate the 

osteochondral lesion of talus following acute ankle sprain.

Materials and Methods: From September 2016 to September 2017, we retrospectively evaluated 355 patients who had diagnosed acute 

ankle sprain and underwent magnetic resonance imaging (MRI). Exclusion criteria were patients with previous history of recurrent ankle 

sprain, ipsilateral ankle pain prior to injury, previous history of surgery for the same lower extremity, and at least one year follow-up.

We used MR staging of OCL on MRI done by the Anderson classification, which is another modification of the initial staging system 

based on plain film evaluation by Berndt and Harty. Stage 1 lesions are due to bone marrow contusion. Articular cartilage lining remains 

homogenous without any signal changes. Stage 2 refers to partial detachment of OCL with subchondral cyst formation or fissure 

incompletely separating the lesion from the talar dome. In stage 3 an undisplaced completely separated fragment can be seen on MRI with 

adjacent BME. Stage 4 consists of a displaced fragment, often accompanied with surrounding bone marrow edema. A 9-zone system was 

used to categorize the lesion of the lesion, and the lesion size was defined as width, length, and depth.

Results: 1. Subjects A total of 324 patients were included in this study, except for 31 who were eligible for exclusion criteria. All patients 

were male and the mean age was 26.4. 2. Grade of ligament injury 3. Incidence, Stage and Location of osteochondral lesion of talus Of 

the 324 patients with acute ankle sprain, osteochondral lesions of the talus were observed in 24 cases, with 7.4% (24/324). The number 

of patients with stage I, II, III and IV lesions was 16,4,1 and 3 respectively. Medial lesions were present in 17 patients (70.8%) and lateral 

lesions in 7 patients (29.2%)

Conclusion: The osteochondral lesions of talus following acute ankle sprain are rare, and only about 1% of grade 3 or more lesions which 

is indication for operative treatment. And grade of ankle sprain and incidence of osteochondral lesion of talus were not statistically related.

Acknowledgment: The authors have noting to disclose
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Introduction:

Background: Arthroscopic bone marrow stimulation is a good treatment option for osteochondral lesion of the talus (OLT), and there 

are many modalities for measuring clinical outcome of OLT. However, there are few studies for the the new scoring system evaluating the 

clinical outcomes after arthroscopic bone marrow stimulation for OLT. The purpose of this study was to determine the intermediate to 

long-term clinical outcomes of the treatment for OLT by arthroscopic bone marrow stimulation with the new scoring system.

Materials and Methods: Methods: The study cohort consisted of 80 patients (87 ankles) who underwent arthroscopic bone marrow 

stimulation (arthroscopic microfracture and drilling) for osteochondral lesions of the talus. The ankles were divided into a group 

1(underwent arthroscopic microfracture), group 2 (underwent arthroscopic drilling), and group 3 (underwent arthroscopic microfracture 

and drilling simultaneously). The American Orthopaedic Foot and Ankle Society (AOFAS) ankle-hindfoot scale, Visual Analogue Scale(VAS), 

The SF-36 consists of eight scaled scores, and Foot and Ankle Outcome Score (FAOS) were used to compare the clinical outcomes between 

the groups over a mean follow-up period of 54 months.

Results: Results: There were significant improvements in all clinical outcome between preoperative and postoperative evaluations in terms 

of FAOS, SF-36, AOFAS and VAS (P<0.001). However, there are no significant difference between 3 groups.

Conclusion: Conclusions: In intermediate to long-term follow-up, arthroscopic bone marrow stimulation for OLT showed good clinical 

outcomes Including FAOS, which is a new coding system. Arthroscopic microfracture and multiple drilling could be a precising and 

effective treatment for small- to mid- sized OLT.

Acknowledgment: We have nothing to declare.
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Introduction: Arthroscopic bone marrow stimulation for osteochondral lesions of the talus (OLT) has presented promising clinical outcomes 

in recent studies. However, there were few studies which had investigated long-term clinical outcomes. The purpose of this study is to 

evaluate the long-term outcomes of arthroscopic bone marrow stimulation for osteochondral lesion of the talus and to identify prognostic 

factors that affect the outcome.

Materials and Methods: Between January 2001 and December 2007, 159 patients (172 ankles) with OLT underwent arthroscopic bone 

marrow stimulation as a primary surgery. Clinical outcomes were assessed using visual analog scale (VAS), American Orthopaedic Foot & 

Ankle Society (AOFAS) scores, Foot and Ankle Outcome Score (FAOS) and re-operation rate. Factors associated with reoperation were 

evaluated using bivariate analysis. Kaplan-Meier plot showed survival outcomes of OLT in long-term follow-up.

Results: The mean follow-up time was 12.7 years (range 10.1-16.8) and the mean size of the lesion was 105.4 mm2 (range 19.8-322.8). The 

mean VAS improved from 7.21 ± 1.71 to 1.76 ± 1.60. The mean preoperative AOFAS score was 57.98 ±14.43 and the mean postoperative 

AOFAS was 82.91 ± 11.58. FAOS at the time of final follow-up was comparable with those of previous literatures which showed outcomes 

of surgical treatments of OLT in short- and mid-term follow-up. Re-operation rate was 6.40 % (11 patients with 12 revision surgery) 

including seven cases of re-arthroscopic bone marrow stimulation, and five cases of OAT. According to bivariate analysis, significant factor 

associated with re-operation was large sized OLT in preoperative MRI measurement.

Conclusion: Arthroscopic bone marrow stimulation for osteochondral lesion of the talus has made satisfactory clinical outcomes through 

long-term follow-up over 10 years.
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Introduction: Understanding the risk factors that predict the prognosis of Morton’s neuroma after corticosteroid injection would help 

clinicians determine the appropriate treatment protocol. However, the cut-off values for the risk factors are unknown. The aim of this study 

was to identify the risk factors and cut-off values that predict failure of corticosteroid injection in treatment of Morton’s neuroma.

Materials and Methods: Among 201 patients who had corticosteroid injection for Morton’s neuroma, 40 underwent further treatment 

after injections. Injection was performed with ultrasound guidance following ultrasound confirmation of the diagnosis.We compared 

demographic information, size of the neuroma, and other comorbidities between the patients who did and did not undergo further 

treatment after injection in order to determine the risk factors of failure. Receiver operating characteristic (ROC) curves were constructed 

to determine optimal cutoff values for each risk factor.

Results: Stepwise logistic regression analysis showed that larger neuromas (p < 0.001) and younger patients (p = 0.026) predicted the 

failure of corticosteroid injection. The optimal cutoff value for the size of the neuroma was 6.3 mm (sensitivity, 81%; specificity, 95%; 

positive predictive value, 84%; negative predictive value, 88%) for predicting the failure of corticosteroid injection. Age was not associated 

with a specific cutoff value.

Conclusion: This study found that, with a cut-off value of 6.3 mm, larger Morton’s neuromas were associated with failure of corticosteroid 

injection.

Acknowledgment: No benefits in any form have been received or will be received from a commercial party related directly or indirectly to 

the contents of this study.
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Introduction: Toe ulcers have been implicated as a causative factor in diabetic foot amputation. The purpose of this retrospective study 

was to evaluate treating claw toe ulcers in patient with diabetic neuropathy by percutaneous flexor tenotomy using the needle at the 

outpatient clinic.

Materials and Methods: Percutaneous needle flexor tenotomies were performed in 54 toes (32 patients) in the outpatient clinic. Of 

these, 22 toes had tip toe ulcers, and 32 toes had dorsal ulcers or impending ulcers at the proximal interphalangeal joint. All patients had 

palpable pulses and good capillary refill. Ultra-sono guided sciatic nerve block was needed in 21 patients due to pain. A percutaneous 

flexor tenotomy using 18 or 20-gauge needle was performed at the proximal phalangeal area while keeping forceful extension to correct 

the deformity.

Results: Healing at four weeks was 19 toes in tiptoe ulcers and 20 toes in dorsal ulcers, respectively. During the average 12 months follow-

up, there was no recurrence among these patients. However, additional surgery for osteomyelitis performed in 3 tip toe ulcers and 

extensor tenotomy for floating toes due to an unopposed extension of the phalangeal joint.

Conclusion: It is difficult to persuade the diabetic patient who had claw toe deformities with ulcer due to moderate pain and insufficient 

awareness about the disease. Percutaneous needle flexor tenotomies in outpatient clinic was an effective and safe method for treating toe 

ulcers in diabetic neuropathic patients by off-loading the pressure at the ulcer site.
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Introduction: There are several Foot and Ankle related historical and mythic stories and events in western and easten country. Here, 

introduce some of interesting stories about foot and ankle.

Materials and Methods: Historical and mythic stories that are related with foot and ankle and therir disease were collected.

Results: Western mythic and historical stories are Achilles, Oidipous, Олег Вещий in Kief(Київ), and Karl V in Spain, and Orpheus Euridice. 

Eastern mythic and historical stories are about 4 most beautiful women in China history,

Conclusion: There are several interesting foot and ankle historical and mythic stories.
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Introduction: The purpose of this study is to evaluate the relationship between the Lauge-Hansen classification of the ankle fracture and 

anteroinferior tibiofibular ligament avulsion fracture in patients with ankle fracture.

Materials and Methods: We studied 104 patients who visited our clinic since March 2013. There were 54 males and 50 females with an 

average age of 50.8 years. Radiologic examination and operative findings were used to classify the Lauge-Hansen classification of the 

ankle fracture and to analyze the correlation with the aspect of anteroinferior tibiofibular ligament avulsion fracture.(wagstaffe, chaput)

Results: The incidence of anteroinferior tibiofibular ligament avulsion fracture was mainly related to supination-external rotation injuries of 

the Lauge-Hansen classification and was more frequent in high-stage injuries.

Conclusion: In ankle fractures, especially in high-stage supination-external rotation injuries, additional complications should be avoided by 

appropriate treatment after confirming the presence of anteroinferior tibiofibular ligament avulsion fracture.
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Introduction: To introduce reliable and newly developed radiographic measures based on a lateral ankle radiograph to assess a syndesmotic 

reduction after screw fixation and to compare with the radiographic measures based on the anteroposterior (AP) and mortise radiographs.

Materials and Methods: The postoperative ankle radiographs of 34 ankle fracture cases after screw fixation for concurrent syndesmosis 

injury were reviewed. Two radiographic parameters were measured on each AP and mortise radiograph; tibiofibular clear space (TFCS) 

and tibiofibular overlap (TFO). Five radiographic parameters were measured on the true lateral radiographs; the anteroposterior tibiofibular 

(APTF) ratio, anterior tibiofibular ratio (ATFR), posterior tibiofibular ratio (PTFR), distances of intersection of the anterior fibular border 

and the tibial plafond to anterior cortex of the tibia (AA’), and the intersection of posterior fibular border and tibial plafond to the tip of 

the posterior malleolus (BB’). In addition, the distance (XP) between the fibular posterior margin (X) crossing tibial plafond or the posterior 

malleolus and posterior articular margin (P) of the tibial plafond was measured on the lateral view.

Results: Using TFCS and TFO in the AP and mortise radiographs, malreductions of syndesmosis were estimated in 17 of 34 cases (50.0%). 

Using the introduced and developed radiographic measures in the lateral radiographs, syndesmotic malreductions were estimated in 16 

out of 34 cases (47.1%). Seventeen cases (50.0%) showed no evidence of postoperative diastasis using the radiographic criteria on the 

AP and mortise view, 10 cases (58.8%) of whom showed evidence of a malreduction on the lateral radiograph. The newly developed 

measurements, XP, were measured 0 in 11 out of 34 cases (32.4%).

Conclusion: The reduction of syndemosis after screw fixation can be accurately assessed intraoperatively with a combination of several 

reliable radiographic measurements of the lateral radiograph and traditional radiographic measurements of the AP and mortise 

radiograph.

Acknowledgment: None

Keywords: Ankle syndesmosis, Ankle fractures, Diastasis, Diagnosis, Radiographs



Oral presentations

222

The 62nd Annual Congress of the  Korean Orthopaedic Association 2018

 Presentation No. 413 

Title: Risk Factors for Recurrent Syndesmotic instability after Syndesmotic Screw Fixation in Rotational Ankle Fractures

Authors: SUNGHYUN LEE1 , TAEKYUN KIM

Presenter: SUNGHYUN LEE Corresponding Author: SUNGHYUN LEE Field: foot and Ankle

Affiliation: 1. WONKWANG UNIVERSITY HOSPITAL { Orthopaedic } 

Introduction: Rotational ankle fractures often have unstable syndesmotic injuries the require reduction and stabilization. Though multiple 

studies have focused on methods to assess accurate syndesmotic reduction, fairly high rates of recurrent syndesmosis diastasis were 

reported. However, there was no study to investigate possible risk factors for syndesmosis widening after surgical fixation. The purpose 

of this study was to identify the risk factors for recurrent syndesmosis widening after screw fixation. We hypothesized that risk factors for 

recurrence syndesmosis widening could be identified from patient demographic, intraoperative variables and the extent of the pathologic 

condition associated with fractures.

Materials and Methods: We performed a retrospective review between 2009 and 2015 of consecutive patients who had sustained 

rotational ankle fractures with intraoperative evidence of syndesmotic instability requiring syndesmotic reduction and stabilization. The 

exclusion criteria included syndesmosis screws placed for diabetic neuropathy, skeletal immaturity, tibial pilon fractures, polytrauma, 

open fracture. Patients were sorted into 2 groups according to the presence of recurrent syndesmosis instability which was defined as a 

difference in the tibiofibular distance of ≥2 mm between the injured and uninjured ankles on CT at postoperative 1 year and a positive 

external rotation test. Furthermore, the statistical analysis by binary logistic regression analysis included the significance of various risk 

factors including age at surgery, sex, diabetes, smoking, body mass index (BMI), dominant side, time interval between the trauma and 

surgery, type of fracture, associated fracture, initial tibiofibular distance on CT, number and size of screws, cortices. The functional 

outcomes were assessed with the Foot and Ankle Outcome Score (FAOS).

Results: A total 126 patients met the study inclusion criteria and underwent analysis. The overall postoperative recurrent instability rate 

was 25.4% (without recurrence group: 94 patients, recurrence group: 32). It was significantly affected by the BMI (p=0.018; adjusted 

odds ratio, OR, ≥ 30, 6.21), time interval between the injury and surgery (p=0.031, ≥ 2 weeks, adjusted OR 4.62), concomitant posterior 

malleolar fracture (p=0.040, adjusted OR 3.31). The other variables were not found to be significant risk factors. There was a significant 

improvement in the mean clinical scores at one years postoperatively (both p < 0.001), but the mean scores in the group with recurrence 

were significantly lower than those in the group without recurrence (p=0.021)

Conclusion: Among the risk factors, obesity, time interval between the trauma and surgery, and concomitant posterior malleolar fracture 

were significant risk factors for the recurrent syndesmotic instability after syndesmotic screw fixation. The overall results suggest that 

surgery within 2 weeks of the injury should be considered along with meticulous attention to concomitant posterior malleolar fracture, 

especially in obese patients.

Acknowledgment: This study was supported by Wonkwang University Hospital 2018.
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Introduction: The optimum techniques for stabilization of the syndesmosis remain controversial. We performed internal brace 

augmentation repair of the anterior inferior tibiofibular ligament (AITFL) in rotational ankle fractures. The hypothesis of this study was that 

out technique would show good clinical and radiographic results. The purpose of this study was to evaluate the clinical and radiographic 

results of the treatment of rotational ankle fracture using internal augmentation repair of the AITFL.

Materials and Methods: Between January 2016 and April 2017, 29 patients (29 ankles) with rotational ankle fractures were consecutively 

treated with standard fixation of the malleolar fracture and internal brace augmentation repair of AITFL. All patients underwent diagnostic 

arthroscopy including probing test and implant removal. Clinical results were assessed using the visual analogue scale (VAS), the American 

orthopaedic Foot and Ankle Society (AOFAS) Ankle-Hindfoot scale and patient’s satisfaction. Radiologic results were assessed using tibio-

fibular clear space and overlap.

Results: For the entire population, the average AOFAS score improved from 26.2 (range 0-68) preoperatively to 93.8 (range 73-100) at 

1 year follow-up (P < .001). The average VAS score improved from 6.3 (range 2-10) preoperatively to 1.3 (range 0-5) at 1 year follow-up 

(P < .001). Twenty one patients (72.4%) rated their outcome as excellent, 5 as good (17.2%), 3 as fair (1.0%), and 0 as poor (0%). The 

radiologic parameters of the syndesmosis returned to normal range since the first postoperative follow-up. At the second surgery, only two 

patients showed grade II and 27 patients had grade I on the probing test.

Conclusion: We had excellent clinical, radiologic and arthroscopic results and there is no major complication. Internal brace augmentation 

repair of the AITFL is effective in healing and maintaining the injured joint. Therefore this procedure could be a reasonable alternative 

treatment for traumatic syndesmosis injury of the ankle.
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Introduction: Syndesmotic injury with supination-external rotation (SER)-type ankle fractures are well known for the serious damages to 

the osseous and soft tissue envelope. However, the Lauge-Hansen classification system does not provide sufficient information related 

to syndesmotic injury. Preoperative recognition on imaging studies is important for orthopedic surgeons performing surgical procedures 

for ankle fractures. In this study, we aimed to investigate factors for preoperative detection of syndesmotic injury according to fracture 

patterns in SER III and IV ankle fractures by using radiography and computed tomography (CT).

Materials and Methods: All operative SER III and IV ankle fractures treated by a single surgeonfrom 2009 to 2015 were enrolled in a 

retrospective database. Based on computed tomographic evidence and intra-operative cotton test, two groups of the ankle factures were 

divided.

Results: A total of 56 patients with SER III, 75 patients with SER IV, and 27 patients with SER IV equivalent ankle fractures were identified, 

with 80 in the unstable syndesmosis group (50.7%) and 78 patients in the stable syndesmosis group (49.3%). Medial space widening 

and fragment angle of the fibular posterior cortex were significant predictors. The cutoff values of these factors were 5.8 mm and 29.1 

degrees, respectively.

Conclusion: CT was superior to simple radiography in predicting syndesmotic injury at the preoperative period in SER-type III and IV. Medial 

space widening and fragment angle of the fibular posterior cortex, as predictive factors, showed significant correlations. Sharper fragment 

angle of the posterior cortex indicated higher probability of instability that remained after fracture fixation.

Acknowledgment: There is no imaging tool that can diagnose Syndesmosis injury in a SER fracture. Syndesmotic stability on SER type ankle 

fractures. Therefore, it is essential to study the Syndesmatic stability on SER type ankle fractures
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Introduction: Syndesmotic injuries with ankle fractures are commonly treated with transfixing technique, such as screws or Tight rope® 

from fibular to tibia. However, fixation material or method is still remaining without consensus. Reduction and fixation method for unstable 

syndesmotic injury followed by fracture fixation is known to penetrate 30 degree anteriorly to obtain the accurate reduction status. The 

purpose of this study is to analyze the reduction status of syndesmotic injury using radiographic parameters and to find ideal fixation angle 

treated with transfixation in unstable syndesmotic injury.

Materials and Methods: Twenty six patient with unstable syndesmotic associated with ankle fracture treated using transfixing technique 

and underwent CT scan preoperatively and postoperatively including uninjured side CT scan were enrolled in this study. Twenty four 

patients were classified as PER type 4 ankle fracture. The remaining two patients were PA type 3 and PER type 3, each. A multi-center 

study was performed in two medical centers by two experienced foot and ankle orthopedic surgeons, each 11 and 15 patients. All patients 

were treated with tibiofibular transfixation screw or Tight rope®. The screw position was directed parallel to the joint surface, angled 30 

degrees. Fibular Diastasis (FD) and Surface Area of Syndesmosis (SAS) were measured to evaluate the reduction status and we calculated 

the ratio of uninjured side and postoperative injured side. The penetrating angles were measured using the extended line which were 

used to measure the FD. Patients were classified into three groups, as showing 0-1 degree (Excellent, A), 1-5 degree (Good, B), 5 or more 

degree (Fair, C) absolute angle compared to reference line.

Results: The average penetrating degree of angle compared to FD was 4.11(Group A=0.56, Group B=3.01, Group C=8.9). The average 

POSTOP/Uninjured side ratio of FD and SAS were 1.13 and 1.27(Group A=1.01, Group B=1.03, Group C=1.41) The result showed that there 

is a positive correlation of the absolute angle between FD and transfixating screw and the ratio of postoperative/uninjured FD (R1=0.627) 

and SAS (R2=0.655). Another result showed that between group A and B, whose absolute angle compared to FD is 0-1 degree and 1-5 

degree, showed significant difference in change of SAS change compared to group C, absolute angle over 5 degree (p=0.029, p=0.027)

Conclusion: The result showed the absolute difference of angle between fibular diastasis and screw was principal factor in reduction of 

syndesmotic injury. To predict the optimal promising reduction of syndesmosis, the measured angle of transfixating screw and FD would 

be within 5 degree in absolute, which means being in Group A, excellent or Group B, good Therefore, to treat syndesmotic injury with 

transfixation and evaluate the reduction status, using the FD as reference point is reasonable.
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Introduction: In varus-deformed unicompartmental osteoarthritis of the knee, lateral closing wedge osteotomy(LCWO) is an effective 

procedure for correction of deformity and reduction of pain. There are several operative procedures on the fibula to choose in LCWO, and 

which one of them is the best method is still controversial. Our purpose was to demonstrate the better clinical and radiographic results of 

LCWO with fibular shaft osteotomy(FSO) compared with conventional tibiofibular division(TFD) prospectively.

Materials and Methods: Eighty-eight knees which underwent LCWO were evaluated. Of the eighty-eight knees, forty five underwent 

LCWO with FSO(Group F) and forty three with TFD(Group T). Mean follow-up was 4 years postoperatively. Fibular head height, anatomical 

tibiofemoral coronal angle, patellar height and posterior slope of the proximal tibia were measured on preoperative and postoperative 

plain radiographs. Intervals from surgery to weight-bearing, surgery to radiographic union, range of motion and various functional knee 

scores were checked for clinical assessment.

Results: There were significant changes of the fibular head height in Group T(11.4 to 3.1mm, p<0.001), while in Group F, the changes were 

minimal(11.6 to 10.3mm). The average correction of the anatomical tibiofemoral angle by LCWO was 11.0° in Group F, while only 9.0° 

in Group T(p=0.050). There were no complications related to peroneal nerve, pain, nonunion and wound problems at the site of fibular 

osteotomy in Group F. However, in Group T, one case needed re-operation due to undercorrection of varus alignment. Other radiological 

and clinical parameters were not significantly different between the groups(p>0.05)

Conclusion: Lateral closing wedge high tibial osteotomy with fibular shaft osteotomy showed less change of the fibular head height and 

the chance of larger correction angle in tibiofemoral coronal alignment compared with tibiofibular division without any complications. 

LCWO with fibular shaft osteotomy is a stable, effective and safe procedure in varus deformed unicompartmental osteoarthritic knees.

Acknowledgment: All authors declare that they have no conflict of interest in the authorship or publication of this contribution. No funds 

were received in support of the study.
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Introduction: Lateral hinge fracture (LHF) during a medial opening-wedge high tibial osteotomy (MOWHTO) is considered a main cause 

of instability, further displacement, loss of correction, malunion, and nonunion. The purposes of this study were to evaluate whether 

the incidence of LHF during MOWHTO has been decreasing by accumulating cases over time, and whether the radiographic and clinical 

outcomes of patients with LHF were worse than those of patients without LHF.

Materials and Methods: Over the period of July 2013 to January 2017, 132 MOWHTOs were performed by a single surgeon for the 

treatment of medial compartment osteoarthritis, with LHF postoperatively detected in 32 knees (24.2%). To evaluate trends in the 

incidence of LHF during MOWHTO over time, all 132 cases were divided chronologically into four groups which consisted of an equal 33 

cases, and compared. Time for bony union and correction loss of osteotomy were compared between the LHF group and non- LHF group 

by using an osteotomy filling index, hip-knee-ankle (HKA) angle, medial proximal tibial angle (MPTA), weight bearing line (WBL) ratio, and 

posterior tibial slope (PTS) angle on radiographs. Clinical outcomes were also compared by using Knee Society Score (KSS) and Western 

Ontario and McMaster Universities Osteoarthritis Index (WOMAC) score at one-year post operation.

Results: The incidence of LHF in each group of 33 cases did not decrease over time (21.2%, 27.3%, 24.2%, and 24.2%, respectively, p = 

0.954). The time to union was significantly different at 5.0 months in the non-LHF group and 7.3 months in the LHF group (p < 0.001). 

However, there were no immediate or one-year postoperative differences in HKA angle, MPTA, WBL ratio, or PTS between the non-LHF 

and LHF groups (all p > 0.05). The KSS and WOMAC scores were significantly improved in both groups (all p < 0.001) at one year post 

operation without any differences between groups (p = 0.997 and p = 0.122, respectively).

Conclusion: LHF during MOWHTO happened consistently with a similar incidence over time. Although patients with LHF required more 

time to bony union, they showed similarly favorable radiographic and clinical results as patients without LHF at one year post operation.

Acknowledgment: Nothing to declare acknowledgment.
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Introduction: Although cartilage lesions are very common in the general population, cartilage repair in osteoarthritis has been considered 
challenging due to the complex biological changes that occur in the joint. Increasing numbers of clinical studies have addressed the 
use of mesenchymal stem cells (MSCs) for the treatment of osteoarthritis. However, the clinical benefit of MSCs for cartilage repair in 
osteoarthritis remains unclear. The purpose of this study was to provide a systematic review of the clinical literature reporting the efficacy 
of mesenchymal stem cells (MSCs) in terms of clinical outcomes and cartilage repair in patients with osteoarthritis .
Materials and Methods: We systematically reviewed any studies investigating clinical outcomes and cartilage repair after the clinical 
application of cell populations containing MSCs in human subjects with knee osteoarthritis through MEDLINE, EMBASE, the Cochrane 
Library, CINAHL, Web of Science, and Scopus. Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines were 
followed. Studies with a level of evidence of IV or V were excluded. Methodological quality was assessed using the Modified Coleman 
Methodology Score. Clinical outcomes were assessed using clinical scores, and cartilage repair was assessed using MRI and second-look 
arthroscopy findings.
Results: A total of 17 studies that met the criteria of 50 full-text studies were included in this review, with 6 randomized controlled trials, 8 
prospective observational studies, and 3 retrospective case-control studies. Among 17 studies, 8 studies used bone marrow-derived MSCs, 
6 used adipose tissue-derived stromal vascular fraction, 2 used adipose tissue-derived MSCs, and 1 used umbilical cord blood-derived 
MSCs. All studies except 2 reported significantly better clinical outcomes in MSCs group or improved clinical outcomes at final follow-up. 
In terms of cartilage repair, 9 of 11 studies reported improvement of the cartilage state on MRI, and 6 of 7 studies reported repaired tissue 
on second-look arthroscopy. The mean Modified Coleman Methodology Score was 55.5±15.5 (range, 28-74).
Conclusion: Intra-articular MSCs provide improvements in pain and function in knee osteoarthritis at short-term follow-up (less than 28 
months) in many cases. Some efficacy has been shown of MSCs for cartilage repair in osteoarthritis. However, the evidence of efficacy of 
intra-articular MSCs on both clinical outcomes and cartilage repair remains limited.
Acknowledgment: Nothing to disclose.
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Introduction: Cruciate ligament reconstruction is one of the most frequent surgery in the knee joint, and PCL is different from ACL in its 
anatomical position and function, it needs to be analyzed separately. Several studies have reported about incidence and trend of PCLR 
(Posterior cruciate ligament reconstruction) in Western countries, however, there is no report investigated incidence and trend of PCLR in 
Korea. Therefore, we investigated the incidence and trend of PCLR in Korea from big data analysis.
Materials and Methods: The data was collected from Health Insurance Review and Assessment Service (HIRA) from 2008 to 2016 in 
Korea. The patients with coding of cruciate ligament reconstruction were allocated, and those were categorized into PCLR group and 
anterior cruciate ligament reconstruction group by analyzing the diagnosis coding. In patients with PCLR, we investigated the total number 
per year and incidence per 100,000 (person-years) of PCLR procedures, and more detailed analysis was done according to sex and age. 
Further information regarding the surveys and data (population, age, sex) was based on Statistics (KOSTAT).
Results: The incidence of PCLR procedures increased from 2.3 per 100,000 person-years at 2008 to 2.6 per 100,000 person-years at 2016 
(P<0.001). The incidence of PCLR procedures performed in males significantly increased 3.8 per 100,000 person-years at 2008 to 4.0 per 
100,000 person-years at 2016 (P<0.001) and in females, significantly increased 0.8 per 100,000 person-years at 2008 to 1.2 per 100,000 
person-years at 2016 (P<0.001). The incidence of male population was significantly higher in comparison to that of female population 
(P<0.001).
In terms of age distribution, the incidence of PCLR procedures increased from 1.1 per 100,000 person-years at 2008 to 1.4 per 100,000 
person-years at 2016 in patients of < 20 year olds, 4.2 per 100,000 person-years at 2008 to 4.3 per 100,000 person-years at 2016 in 
patients of 20~30 year olds, 3.1 per 100,000 person-years at 2008 to 3.4 per 100,000 person-years at 2016 in patients of 40~50 year olds, 
and 1.1 per 100,000 person-years at 2008 to 2.3 per 100,000 person-years at 2016 in patients of > 50 year olds. But, in patients of 30~40 
year olds, the incidence of PCLR procedures decreased from 3.5 per 100,000 person-years at 2008 to 2.7 per 100,000 person-years at 
2016.
Conclusion: The incidence of PCLR procedures consistently increase from 2008 to 2016 in Korea and similar tendency was shown in 
male and female population. Based on these trends, there is a need to predict and prepare for future situations, and future studies about 
prevention and economic analysis of PCL injury in Korea will be needed.
Acknowledgment: No financial support was received
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Introduction: In the osteoarthritis of knee, the subchondral bone marrow lesion (BML) was significantly associated with the severity of 
pain. Although the effect of preoperative BML on postoperative outcomes after knee arthroplasty was reported, little is known about the 
influence of preoperative BML on postoperative outcomes after Medial Opening Wedge High Tibial Osteotomy (MOWHTO). The purpose 
of this study was to compare the patient reported outcomes (PRO) in patients underwent MOWHTO according the severity of BML on the 
preoperative Magnetic Resonance Imaging (MRI).
Materials and Methods: This retrospective study included 136 patients who underwent MOWHTO between June, 2011 and May, 2016. 
Patients were divided into 4 groups according to severity of preoperative BML which was graded from 0 to 3 by the MRI Osteoarthritis 
Knee Score (0 = no lesions, 1 = lesion filling less than one third of the bony lesion, 2 = lesion filling between one-third and two-third 
of the lesion, 3 = lesion filling more than two third of the lesion). Patient demographics, radiologic assessment, and preoperative and 
postoperative subscales of the WOMAC (pain, stiffness and function), were compared between 4 groups.
The relation between preoperative subchondral BML grades and preoperative and postoperative WOMAC subscales were investigated 
using Spearman correlation analysis.
Results: Nearly 60 % of patients who undergo MOWHTO have subchondral BMLs on preoperative MRI. The subchondral BMLs were 
graded as 0 in 55 patients (40.4 %), 1 in 26 patients (19.1 %), 2 in 20 patients (14.7 %), 3 in 35 patients (25.7 %). There was no 
differences in severity of OA grades by Kellgren-Lawrence classification between 4 groups (p = 0.072). Significant improvements were 
noted in subscales of WOMAC score from preoperative to postoperative one and two years in all groups (all p < 0.05). Preoperative 
WOMAC pain was related with subchondral BML grade (r=0.253, p = 0.010). WOMAC subscales of postoperative 1 year were associated 
with the presence of preoperative BMLs (Pain: r = 0.258, p = 0.004, Function: r = 0.224, p = 0.012, Total: r = 0.250, p = 0.005). A 
significant correlation was demonstrated between preoperative subchondral BML grading scheme and outcome measures of WOMAC 
pain (r = 0.311, P < 0.001), WOMAC stiffness (r = 0.203, P = 0.023), WOMAC function (r = 0.287, p = 0.001) and WOMAC total score (r = 
0.318, P < 0.001) at postoperative one year. However, the degree of preoperative subchondral BML was not significantly associated with 
subscales of WOMAC score at 2 years postoperatively (All p > 0.05).
Conclusion: Our results suggest that increasing size of BML is correlated with worse preoperative WOMAC pain subscale and all subscales 
of WOMAC score (pain, stiffness and function) at one year after operation.
Acknowledgment: There was no external funding source in investigation.
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Introduction: Vitamin D is important for maintaining the function of musculoskeletal system and vitamin D deficiency is known to be 
related to the progression of osteoarthritis. It was suggested that vitamin D deficiency has a negative effect on outcome of total knee 
arthroplasty, while the effect of vitamin D level on the outcome of high tibial osteotomy (HTO); which generally performed for relatively 
young and active patients with uni-compartmental arthritis; has not been reported yet. We tried to evaluate whether the presence of 
preoperative vitamin D insufficiency affects the functional outcome after medial open wedge HTO.
Materials and Methods: The clinical data of consecutive 183 patients (301 knees) of HTO cases done by a single surgeon were 
retrospectively reviewed. Among them, 79 patients (93 knees) who underwent medial open wedge HTO for primary medial compartment 
osteoarthritis, had checked preoperative serum vitamin D level and followed up for minimum 1 year were included for the analysis. Patients 
were divided into two groups; group D (vitamin D-deficient) and group S (vitamin D-sufficient); according to the preoperative serum 
25-hydroxyvitamin D level. Serum vitamin D level of 20ng/ml was selected as a cut-off value according to the guideline.
Differences in demographic factors (age, sex, and body mass index) were compared between the groups to find out if any potential 
confounding factor exists. Also, differences in limb alignment, correction angle and degree of cartilage degeneration evaluated by the 
Outerbridge classification were compared between the groups. In addition, preoperative serum calcium and albumin levels were compared 
between the groups. For functional outcome assessment, subjective International Knee Documentation Committee (IKDC) scores were 
evaluated one day before and one year after HTO.
Results: Fifty-one patients were comprised in group D, while 42 patients were comprised in group S. Average serum vitamin D levels were 
14.3 ± 4.0 ng/mL (group D) and 27.0 ± 6.3 (group S), respectively (P < 0.001). Mean ages of patients were similar between the groups 
(58.2 years for group D vs. 59.2 years for group S, P = 0.435). Also, other demographics, limb alignment or correction angle, cartilage 
degeneration status and preoperative serum calcium or albumin levels showed no inter-group differences. Preoperative IKDC scores were 
similar between the groups (31.9 vs. 30.7, P = 0.685). However, postoperative IKDC scores were significantly higher in group S (44.6 vs. 
52.7, P = 0.017) and the difference of IKDC scores between before and after HTO was also significantly bigger in group S (12.7 vs. 22.0, P 
= 0.002).
Conclusion: Patients with lower preoperative serum vitamin level showed less satisfactory functional outcome until one year after HTO. 
Our result suggests that preoperative serum vitamin level is one of the factors affecting the outcome after HTO and may be a perioperative 
modifiable factor in HTO.
Acknowledgment: None
Keywords: Vitamin D, High tibial osteotomy, IKDC
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Introduction: High tibial osteotomy (HTO) is a well-established treatment option in the management of medial compartment knee 
osteoarthritis (OA) in the young and active patients. The use of stem cells has become a major interest in the field of regenerative 
medicine. Cartilage regenerative treatments may benefits from the results of HTO. In this study, we have investigated the safety and also 
results of HTO associated with allogenic human umbilical cord blood-derived mesenchymal stem cells (hUCB-MSCs).
Materials and Methods: Thirty patients with a minimum follow-up of 5 years with isolated full thickness cartilage defect of the medial 
femoral condyle and concomitant varus deformity were included. All patients were treated with combined the stem cell-based product (a 
composite of culture-expanded allogeneic hUCB-MSCs and hyaluronic acid hydrogel [Cartistem]) and HTO between February 2012 and 
May 2013. We evaluated the cartilage defect using second-look arthroscopic surgery at the time of hardware removal. Clinical outcomes 
were evaluated according to the International Knee Documentation Committee (IKDC) score, Visual Analog Scale (VAS) and Western 
Ontario and McMaster Universities Osteoarthritis Index (WOMAC) score. Cartilage repair was assessed using International Cartilage Repair 
Society (ICRS) macroscopic cartilage evaluation scores and Oswestry arthroscopic score(OAS). Treatment failure was defined as the need 
for re-operation.
Results: Thirty patients of mean age of 55.67 ± 6.69 years were followed-up for a mean time of 65.83 ± 4.86 months. Average cartilage 
defects was 3.52 ± 1.39 cm2. Weight bearing point changed from 16.0 % to 56.1% postoperatively. Five-year IKDC (79.18 ± 8.98) and 
WOMAC (4.08 ± 2.97) scores improved significantly when comparing with preoperative values (IKDC 26.89 ± 16.42; WOMAC 30.44 ± 
18.14). VAS decreased from 8.67 ± 1.1 preoperatively to 2.5 ± 0.51 points postoperatively. ICRS macroscopic scores were improved from 0 
preoperatively to 9.7 and OAS from 0 to 7.1 points. Three of 30 patients underwent knee arthroplasty, resulting in a survival rate of 90%.
Conclusion: The allogenic hUCB-MSCs and concomitant HTO is a reliable and safe treatment and is associated with satisfying clinical 
results in 5-year follow up for medial compartment OA in varus knees. However, further studies with long-term follow-up and histological 
evaluations are needed to determine if the defected area will maintain structural and functional integrity over time.
Acknowledgment: None
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Introduction: Few methods are available to regenerate articular cartilage defects in patients with knee joint osteoarthritis. Open-wedge 
high tibial osteotomy (HTO) and a novel medicinal product composed of allogeneic human umbilical cord blood-derived mesenchymal 
stem cells (hUCB-MSCs) are one of them. The current study was designed to compare the arthroscopic evaluation of HTO combined with 
hUCB-MSCs in comparison to HTO alone for the treatment of medial compartment osteoarthritis of the knee.
Materials and Methods: We reviewed 54 patients who underwent HTO on both knees with International Cartilage Repair Society (ICRS) 
score IV osteoarthritis and varus malalignment from Feburary 2012 to March 2016. Each patient underwent HTO combined with hUCB-
MSCs on one side of their knee while HTO only performed on the other side. At postoperative 1 year, second-look arthroscopic surgery 
was performed at the time of HTO plate removal. Cartilage regeneration was graded according to ICRS score and Oswestry Arthroscopy 
Score (OAS). Functional outcomes using subjective International Knee Documentation Committee (IKDC) score, Western Ontario and 
McMaster Universities Osteoarthritis Index (WOMAC) score, and visual analog scale (VAS) were evaluated at postoperative 1 year.
Results: Totally 74 knees (37 patients; mean age, 62.1 ± 8.7 years; age range, 42 to 79 years) underwent second-look arthroscopic surgery 
at postoperative 1 year. The average preoperative cartilage defect is 4.4 ± 1.1 cm2 (range, 2.0 to 5.9 cm2). Average weight bearing point 
of HTO combined with hUCB-MSCs group (Group 1, n=37)) changed from 12.3% preoperatively to 55.5 % postoperatively and average 
weight bearing point of HTO alone group (Group 2, n=37) changed from 17.5% preoperatively to 49.4 % postoperatively. Subjective IKDC 
score, WOMAC score and VAS score all significantly improved at 1 year postoperative follow-up (22.9 points to 69.3, 52.3 points to 13.4 
points, and 7.7 points to 1.9 points respectively, all p<0.05). The mean ICRS score and OAS were significantly higher in HTO combined with 
hUCB-MSCs group than HTO only group (9.4 ± 2.3 vs 5.1 ± 3.2, 5.6 ± 1.8 vs 2.1 ± 2.4, all p<0.05)
Conclusion: The macroscopic evaluation of cartilage repair after HTO combined with hUCB-MSC was superior to that after HTO alone. 
HTO in combination with hUCB MSC is effective in the treatment of severe medial osteoarthritis and varus malalignment of knee joints.
Acknowledgment: None
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Introduction: Cartistem is proven to be effective in cartilage regeneration in patients with OA by pre-clinical and clinical studies, 

and approved by KFDA in 2012. But it is not known whether alignment correction surgery is necessary when performing Cartistem 

transplantation in patients with varus deformity. The purpose of this study is to evaluate the clinical and radiologic outcome after Cartistem 

transplantation without alignment correction in patients with mild varus deformity.

Materials and Methods: Total 39 patients were enrolled in this study. All patients were evaluated before surgery and at follow-up. Clinical 

scores were assessed preoperatively, 3 months, 6months, 1 year, and every year after surgery. MRI was taken at baseline and 1 year 

after treatment if the patient agreed. MOCART (MR Observations of Cartilage Repair Tissue) scores were assessed by singleexperienced 

musculoskeletal radiologist.

Results: VAS score, SMC pain score, KOOS, WOMAC score, IKDC score, Lysholm score, and Kujala score were improved 

significantly(p<0.001) at 1 year post-transplantation. SMC function score was also improved, but not significant at 1 year 

posttransplantation. (p=0.110) Mean MOCART score was 59.2. Complete cartilage regeneration was found in 4 cases (13.3%), and 

cartilage regeneration more than 50% of cartilage was found in 19 cases(63.3%). Also, significant improvement of MOCART score was 

found in 2 patients(40%) with serial MRI at 2 year post-transplantation compared to MRI at 1 year after surgery.

Conclusion: Cartistem transplantation showed excellent clinical and radiologic outcome in patients with mild varus deformity without 

alignment correction.

Acknowledgment: We thank Tae-Hee Seo, BS, for her efforts in data collection and management of the database.
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Introduction: Recently, the kinematically aligned (KA) total knee arthroplasty (TKA) that restores pre-arthritic alignment, joint line and 

laxities has emerged. However, the femoral component will be implanted more valgus and internally rotated and the tibial component 

will be implanted more varus and internally rotated following KA TKA compared with mechanically aligned (MA) TKA. Therefore, these 

changes may affect patella-femoral (PF) biomechanics but how different are PF kinematics between KA TKA and MA TKA remains unclear. 

We conducted this study to test our hypothesis that patellar tracking and contact pattern of KA TKA would be more similar to native knee 

than those of MA TKA.

Materials and Methods: Seven pairs of fresh-frozen cadaveric knees were used. From each pair, one knee was randomly assigned to KA 

and the other knee to MA TKA. All TKAs were performed using a single-radius standard cruciate-retaining prosthesis. The subvastus 

approach was employed and the patella was not resurfaced in all knees. MA TKA were performed with the conventional measured 

resection technique, whereas femur and tibia were resected as much as the implant thickness and parallel to native joint line in KA TKA. 

The specimens were securely mounted on a custom knee testing system and were digitized with a MicroScribe device to measure patellar 

tracking at knee flexion angles of 0°, 30°, 45°, 60°, 90° and 120°. Patellar tilt, patellar shift, flexion/extension and excursion length were 

measured. In addition, both medial and lateral PF joint contact areas and pressures were measured using the K-scan sensor system.

Results: Although patellar tilt and shift following KA TKA at every tested flexion angles were similar to those of native knee, patellae 

following MA TKA were tilted and shifted more laterally than native knee at knee flexion angles of 120°. In addition, there were no 

differences in patellar flexion/extension angle and patellar excursion length at all tested flexion angles between native knee and both KA 

and MA TKA. On the other hand, both medial and lateral PF contact area were decreased in both KA and MA TKA postoperatively and 

there were no between group differences. In addition, although both medial and lateral PF contact pressure were increased following KA 

TKA, only lateral PF contact pressure was increased after MA TKA.

Conclusion: Patellar tracking and PF contact patterns following KA TKA were more similar to those of native knees compared with MA 

TKA. As PF kinematics were restored more physiologically, PF performance of KA TKA may be more enhanced and patients undergoing 

KA TKA may perceive more physiological patellar tracking than those of MA TKA

Acknowledgment: We thank Oui Sik Yoo PhD of Central R&D Center, Corentec Co. Ltd. Corentec Co. Ltd . kindly provided the graphic data 

used in this study.
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Introduction: Blood loss and deep vein thrombosis (DVT) are important complications after total knee arthroplasty (TKA). Topical 

tranexamic acid (TXA) effectively reduces wound bleeding but may elevate the risk of DVT. In contrast, rivaroxaban potently prevents 

DVT but has been associated with bleeding complications. The simultaneous use of topical TXA and rivaroxaban in TKA has not been 

investigated.

Materials and Methods: A retrospective cohort study was conducted with two consecutive groups of patients who underwent TKA. 

Intraoperatively, one group (RVTX group) received topical, intraarticular TXA, while the other (RV group) did not. Both groups were 

administered rivaroxaban postoperatively for 14 days and underwent Doppler ultrasound for DVT screening. After propensity score 

matching, both groups consisted of 52 patients (104 patients in total) and were compared regarding total drain output, nadir haemoglobin 

(Hb), maximum Hb decrease, calculated total blood loss, transfusion rate, and incidence of DVT and wound complications.

Results: Both groups showed no significant differences in the propensity-matched variables of age, sex, body mass index, American 

Society of Anesthesiologists physical status score, and preoperative Hb. The RVTX group showed a significantly higher nadir Hb (p<0.001), 

lower drain output (p<0.001), Hb decrease (p=0.015), total blood loss (p<0.001), and rate of transfusion (p<0.001). The incidence of DVT 

(p=1.000) did not differ significantly between the two groups, and all cases were asymptomatic. However, a significant difference was 

observed in the occurrence of wound complications (p=0.027). Five patients, all from the RV group, developed subcutaneous hematoma. 

Two patients required wound revision including hematoma removal, while in the other three patients, the hematomas resolved 

spontaneously with ice application and gentle compression.

Conclusion: The combined use of intraarticular topical TXA with rivaroxaban in patients undergoing TKA is a safe and effective method to 

reduce blood loss, the need for transfusion, and wound complications without elevating the risk of DVT.
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Introduction: Medial compartmental osteoarthritis (OA) of the knee is the commonly encountered condition in the middle-aged patients. 

Surgical options for the treatment of medial compartment OA with varus deformity include high tibial osteotomy (HTO), unicompartmental 

knee arthroplasty (UKA) and total knee arthroplasty (TKA). HTO and UKA are firstly considered for the middle-aged patients, as a role of 

buy time surgery until TKA is finally performed. Careful selection of patients for UKA and HTO is essential to draw the successful outcomes. 

Preoperative magnetic resonance imaging (MRI) can be used for the assessment of ligaments, cartilage, and meniscal structures of the 

lateral and patellofemoral compartments. The purpose of this study was to determine the usefulness of MRI in the decision making process 

of surgical plan for the patients with medial compartment OA of the knee.

Materials and Methods: Between September, 2011 and June, 2016, total 353 patients firstly planned for UKA or HTO were included in 

this study. First decision of UKA or HTO was based on the age, deformity, activity level and OA grade by history, physical examination and 

radiographs including stress views. The final surgical decision was made after having done an MRI for the evaluation of contraindications 

of UKA and HTO. The causes of the change in the surgical decision from UKA or HTO to TKA after MRI results were investigated. 

Preoperative and postoperative 2 years Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) score were also 

compared between UKA group, HTO group and changing decision to TKA group.

Results: Of 353 cases, surgical decisions were changed from UKA or HTO to TKA in 29 knees (8.2%) after having done MRI. There were 

15 knees of cartilage defect in the lateral compartment, 4 knees of cartilage defect in the patellofemoral joint, 6 knees of bone marrow 

lesions in the lateral compartment, 3 knees of anterior cruciate ligament deficiency, and one knee of osteonecrosis in the lateral femoral 

condyle. There were no differences in preoperative demographics except age between UKA, HTO, and changing decision to TKA groups 

(61.0 years, 55.8 years, and 60.2 years, respectively, p < 0.001). All three groups showed similar WOMAC scores at 2 years postoperatively 

(all p > 0.05).

Conclusion: The routine use of MRI was helpful in deciding surgical options in patients planning UKA, HTO, or TKA for the medial 

compartment OA of the knee.

Acknowledgment: There was no external funding source in this investigation.

Keywords: Magnetic Resonance Imaging , Surgical Decision , Medial Compartment Osteoarthritis



Oral presentations

230

The 62nd Annual Congress of the  Korean Orthopaedic Association 2018

 Presentation No. 429  

Title: Delayed Rehabilitation after Lateral Meniscal Allograft Transplantation Can Reduce Graft Extrusion Compared with Standard 

Rehabilitation

Authors: DHONG WON LEE1 , TAE WOO LHO1 , JIN GOO KIM1

Presenter: TAE WOO LHO Corresponding Author: JIN GOO KIM Field: Knee

Affiliation: 1. KONKUK UNIVERSITY MEDICAL CENTER { Orthopaedic }  

Introduction: Meniscal extrusion prevention would be important for restoring normal knee kinematics, even though the effect of graft 

extrusion after meniscal allograft transplantation (MAT) has not been clearly identified. Delayed rehabilitation after lateral MAT could 

reduce graft extrusion compared with standard rehabilitation protocols.

Materials and Methods: A total of 53 patients who underwent lateral MAT using keyhole technique from June 2011 to March 2015 

were included. Graft extrusion and lateral compartment articular cartilage loss on magnetic resonance imaging (MRI), joint space width 

(JSW) on weight-bearing radiographs, and clinical outcomes including subjective scores and functional tests of 25 patients (group S) 

who underwent standard rehabilitation after lateral MAT were compared with those of 28 patients (group D) who underwent delayed 

rehabilitation, which included immobilization during the first 3 weeks and use of unloading braces for 12 weeks.

Results: Mean follow-up times for groups S and D were 25.7 ± 6.4 and 24.5 ± 7.1 months. Although the postoperative clinical outcomes 

did not differ between the groups, graft extrusion (3.2 ± 1.5 mm vs. 1.8 ± 1.6 mm) and relative percentage of extrusion (32.2% ± 14.6% 

vs. 17.3% ± 16.6%) were greater in group S than in group D (p < 0.001, respectively). The percentage of patients with graft extrusion (≥

3 mm) in groups S and D was 52% and 21.4%, respectively. JSWs on Rosenberg view decreased to 0.1 mm in group S but increased to 

0.3 mm in group D (p = 0.035). Kellgren–Lawrence (K-L) grade and modified Outerbridge grade (MOG) progressed by 44% and 44% of 

patients in group S, respectively, and by 17.9% and 21.4% of patients in group D, respectively. There were significant correlations between 

the coronal graft extrusion and postoperative JSWs on full extension and Rosenberg views, K-L grade, and MOG on MRI (-0.452, -0.410, 

0.727, 0.732, respectively; p < 0.001).

Conclusion: Compared with standard rehabilitation, delayed rehabilitation showed less coronal graft extrusion and joint space narrowing 

on weight-bearing, and reduced the progression of arthrosis, although both different rehabilitation protocols showed no differences in 

clinical outcomes.

Acknowledgment: There are no conflicts of interest. This article is accepted for publication in AJSM.
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Introduction: The efficacy of arthroscopic meniscus surgery in old aged patients remains controversial. The purpose of the present study 

was to review published studies comparing arthroscopic meniscal surgery with conservative management to treat meniscal injuries in 

patients 40 years of age and older.

Materials and Methods: Several electronic databases were queried for articles published until July 2017 that evaluated outcomes of 

arthroscopic meniscal surgery in patients aged 40 years and older. Data searches, extraction, analysis, and quality assessment were 

performed according to the Cochrane Collaboration guidelines, and the clinical outcomes were evaluated using various outcome values. 

The results are presented as the standard mean difference (SMD) for continuous outcomes with 95% confidence intervals (CIs).

Results: Nine randomized controlled trials (RCTs) were included. There were no significant differences in clinical outcomes such as relief 

in knee pain (SMD = 0.01, 95% CIs = -0.15 to 0.18, I2 = 38%) and improved knee function (SMD = 0.01, 95% CIs = -0.19 to 0.21, I2 = 

57%) between arthroscopic meniscal surgery and conservative management for degenerative meniscal tears.Conclusion: The efficacy 

of arthroscopic surgery was not superior to conservative management in this type of patients. Therefore, arthroscopic meniscal surgery 

should not be recommended as a first choice of treatment for degenerative meniscal tears. In patients over 40 years of age, arthroscopic 

surgery should be cautiously considered for degenerative meniscal tears and only when there has not been a satisfactory response to 

conservative management.

Acknowledgment: The authors declare that there are no conflicts of interest regarding the publication of this paper. No funds were 

received in support of this work.
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Introduction: The purpose of this study was to understand the relationship between medial meniscal extrusion(MME) and medial meniscal 
posterior root(MMPR) lesion.; especially this study focused to determine whether a relationship exists between MME and degeneration of 
MMPR
Materials and Methods: We retrospectively analyzed 1428 knee MRI to identify the patients who have only abnormal MMPR lesions. 
Finally 181 knees MRI were enrolled. We classified them into the 4 groups according to the MMPR status; Group A (normal, n=45), Group 
B(degeneration; n = 57), Group C(partial tear; n = 18) and Group D(complete tear; n = 61). MR images were analyzed for evaluation of the 
presence and extent of meniscal extrusion (ME). On the coronal image at the level of the medial collateral ligament, ME from the margin 
of the medial tibial plateau was quantified in millimeters. ME of 3mm or greater was considered pathologic. Additionally, MR images were 
evaluated for other intra-articular lesions such as femoral chondral lesion with Outerbridge classification, joint effusion, cystic change and 
bone marrow edema(BME) on the medial tibial condyle. Also, we evaluated for the mechanical axis of the lower extremity on long leg 
standing radiograph, Kellgren- Lawrence grade on standing anteroposterial radiograph. We compared the variables between the groups 
and focused on analyzing differences according to ME extent based on 3mm or more.
Results: : The mean ME was gradually increased according to degree of medial meniscus posterior root abnormality(1.94±0.84 in Group A, 
3.23±0.80 in Group B, 3.74±1.15 in Group C, 4.39±1.04 in Group D, p <0.001). The proportion of the ME with ≥3mm was 8.9% (4/45) in 
Group A, 59.6% (34/57) in Group B, 66.7%(12/18) in Group C and 90.2%(55/61) in Group D(p <0.001). The medial joint space width of 
Group D was significantly narrower than other groups(5.58±0.65 in Group A, 5.55±0.85 in Group B, 5.41±0.89 in Group C, 4.80±0.91 in 
Group D, p<0.001). There were significant differences between the groups in BME, cystic change, Outerbridge grade, KL grade(P<0.001). 
BME and cystic change were significantly higher in group B and C than in group A. Rather, BME and cystic change were lower in group D 
than group B, C. Osteoarthritic change with KL grade and Outerbridge classification was more aggravation according to the degree of the 
MMPR lesion. The similar results were obtained from comparison between groups of patients with MME more than 3mm(p<0.001).
Conclusion: The MME with ≥3mm was observed in a large number with MMPR degeneration, partial tear, and a complete tear. Especially 
it should be noted that MME and osteoarthritic change increases significantly in degeneration of the MMPR than normal MMPR. This may 
be related to the loss of hoop tension in degeneration of the MMPR.
Acknowledgment: None

 Presentation No. 432  

Title: Comparison Study for Second-Look Arthroscopic Result of Multiple Pull-Out and Modified Mason-Allen Suture Repair for Medial 
Meniscus Posterior Root Tear

Authors: SHU CHIANG HWANG1 , BYUNG-ILL LEE1 , SAI WON KWON2

Presenter: SHU CHIANG HWANG Corresponding Author: SHU CHIANG HWANG Field: Knee
Affiliation: 1. DEPARTMENT OF ORTHOPAEDIC SURGERY, SOONCHUNHYANG UNIVERSITY HOSPITAL SEOUL, 59, DAESAGWANRO, YONGSAN-

GU, SEOUL, KOREA, 04401 { Orthopaedic } , 2. DEPARTMENT OF ORTHOPAEDIC SURGERY, SOONCHUNHYANG UNIVERSITY HOSPITAL 
CHEONAN, SUNCHEONHYANG 6-GIL, DONGNAM-GU, CHEONAN-SI, CHUNGCHEONGNAM-DO, KOREA, 31151 { Orthopaedic } 

Introduction:
Background: Arthroscopic repair of a posterior root tear of the medial meniscus is a widely accepted method for restoring hoop tension 
and preventing progression to osteoarthritis.
Purpose: By second-look arthroscopy, to identify the comparison of the structural integrity of healing after a new arthroscopic multiple 
suture repair(4-7 stitches) and modified Mason–Allen technique for medial meniscus posterior root tear (MMPRT) and to determine the 
clinical relevance of arthroscopic multiple suture repair technique.
Materials and Methods:
Methods: From October 2010 to March 2018, total of 92 patients, 52 consecutive patients underwent arthroscopic multiple pull-out 
suture repair (group MS) and 40 patients who underwent modified Mason-Allen suture repair (group MA) for MMPRT at our hospital and 
the surgery was performed by two different surgeons. Of the patient, 12 were lost to follow-up, leaving 80 patients(43MS and 37MA) to 
available for a second-look arthroscopy evaluation (mean, 13 months; range, 8 to 24 months). The healing status of the repaired meniscus 
was classified as complete tight healing, complete lax healing, partial healing, scar tissue healing, and failed healing by using arthroscopy 
probe. The status of chondral degenation were reviewed using arthroscopic photographs, and clinical evaluation was based on the 
Lysholm score and the IKDC (International Knee Documentation Committee) score.
Results:
Results: On the second-look arthroscopy, among the 43 patients who underwent multiple pull-out suture repair, 24 patients (55.8%) had 
complete tight healing (Group G: result good), 13 patients (30.2%) had complete lax healing (Group F: result fair), 2 patients (4.7%) had 
partial healing, 2 patient (4.7%) had scar tissue healing, and 2 patient (4.7 %) had failed healing (Group P: result poor). And among the 
37 patients who underwent modified Mason-Allen suture repair, 13 patients (35.1%) had complete tight healing, 10 patients (27%) had 
complete lax healing, 9 patients (24.3%) had partial healing, 2 patient (5.4%) had scar tissue healing, and 3 patient (8.1 %) had failed 
healing. With respect to pre- and post-operation clinical outcomes, the group with underwent multiple pull-out suture repair showed pre- 
to post-operative increase in mean Lysholm score from 47(range, 29 to 60) to 80(range, 61 to 95), respectively, and the mean IKDC score 
from 46.2(range, 30 to 63) to 83.3(range, 62 to 93), respectively. The group which underwent modified Mason-Allen suture repair showed 
pre- to postoperative increase in Lysholm score from 45(range, 45 to 69) to 80(range, 50 to 91), respectively, and mean IKCD score from 
45.1(range, 30 to 60) to 80.9(range, 65 to 90), respectively.
Conclusion:
Conclusion: Compared with the modified Mason-Allen stitch, multiple simple stitches(pull-out) suture was technically simple, and improved 
the degree of second-look arthroscopy finding, although the two different suture techniques showed no difference in clinical outcomes at 
follow-up.
Acknowledgment: This work was supported by the Soonchunhyang University Research Fund.
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Introduction: Previous studies have reported various healing rates (0% to 100%) as evaluated by second-look arthroscopy after repair of 

medial meniscal root tears (MMRTs). Such variable results might provoke suspicion of the necessity for repair. Furthermore, the effect of 

meniscal healing on the clinical outcomes has not been reported. The purpose of our study was to more precisely determine the healing 

rate of repaired MMRTs through the trans-septal portal, which could provide objective visualization of the healed meniscus, and to identify 

the effect of meniscal healing on the clinical and radiological outcomes.

Materials and Methods: Between June 2010 and April 2015, 56 patients underwent pull-out suture for MMRT. The Lysholm score, Hospital 

for Special Surgery(HSS) score, International Knee Documentation Committee(IKDC) subjective score, medial joint space height, and 

Kellgren-Lawrence(K-L) grade were evaluated. Thirty-three patients underwent second-look arthroscopy and were divided into a “stable 

healed group” and “unhealed group” according to their healing status, as evaluated through the trans-septal portal. The intraoperative, 

clinical, and radiological outcomes of the two groups were compared.

Results: All other clinical outcomes improved. However, medial joint space became significantly narrower (p<0.001), and 23 patients (41%) 

showed K-L grade progression. Based on second-look arthroscopy, 23 patients (69.7%) were classified into stable healed group and 10 

(30.3%) into unhealed group. Stable healed group showed a higher HSS score (p=0.023), IKDC subjective score (p=0.031), and successful 

microfracture rate (p=0.023), with less progression of medial joint space narrowing (p<0.001) and K-L grade (p<0.001).

Conclusion: Despite a degenerative change progression, clinical outcomes were improved. The successful healing rate was 69.7% after 

repair of MMRTs. The stable healed group showed better clinical outcomes and less degenerative change progression than the unhealed 

group.
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Introduction: The collagen ultrastructure of the medial meniscus posterior root (MMPR) has not been precisely defined. Furthermore, no 

studies have examined the relationship between the collagen structure and the tear in the MMPR. The purpose was to investigate the 

ultrastructure of MMPR focusing on its collagen fibers and to compare collagen net architecture between intact and torn MMPRs.

Materials and Methods: This prospective study included the patients who underwent total knee arthroplasty (TKA) at one university 

hospital between October 2017 and February 2018. Exclusion criteria were (1) menisci with partial root tear, (2) menisci with complex 

root tear, (3) patients with rheumatoid arthritis, and (4) patients who had undergone previous knee surgery (meniscal repair and 

meniscectomy). The presence of root tear was visually confirmed during TKA procedures in all patients. The definition of root tear was a 

complete radial tear within 9 mm of the posterior bony attachment of the medial meniscus. The specimens were divided into 2 groups: 

intact MMPR and torn MMPR. The collagen ultrastructure of the menisci was assessed with transmission electron microscopy using the 

Collagen Meniscal Architecture (CMA) scoring system was developed by Gelber et al. According to the CMA scoring system, the collagen’

s periodicity and degree of collagen disruption, intrafibrillar edema, loss of banding, degree of collagen packing, and fibril size variability 

were assessed to evaluate the meniscal ultrastructure. The sum of the separate scores ranged from 0 to 7. Total score was converted to a 

grade as follows; Grade I (0-2 points) represents normal or mild disarray of collagen architecture, grade II (3-4 points) is moderate disarray, 

and grade III (5-7 points) is severe disarray. All specimens were scored by one experienced pathologist who was blinded to specimen status.

Results: Among 51 knees (40 patients), 44 knees (36 patients) met the criteria of this study. There were 22 specimens in intact MMPR and 

22 in torn MMPR. Median CMA score was significantly lower in intact MMPR (2.0, quartile 1.0 to 2.5) than in torn MMPR (4.0, quartile 

3.0 to 6.0) (p = 0.007). In intact MMPR, there were 16 grade I, 4 grade II, and 2 grade III menisci. In torn MMPR, there were 2 grade I, 10 

grade II, and 10 grade III menisci.

Conclusion: Torn MMPRs showed quantitatively and qualitatively disorganized collagen structure compared to intact MMPRs. This 

structural problem of torn MMPR could have negative effects on meniscal healing, function, and long-term survival after MMPR repair.
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Introduction: he osteoporosis is usually diagnosed with DXA, currently considered the standard for determining bone mineral density. 

However, BMD does not always accurately reflect fracture risk and up to 60% of those who sustain fragility fractures. Moreover, BMD is 

not consistently lower than normal control in patients with vertebral compression fracture. The trabecular bone score (TBS) is a textural 

index that evaluates pixel gray-level variations in a lumbar spine DXA image, providing an indirect index of trabecular microarchitecture and 

bone quality. TBS is significantly associated with fragility fractures in several studies involving a large number of postmenopausal women. 

However, no studies have evaluated the result of TBS for patients with acute vertebral compression fracture (VCF) in KOREA.

Materials and Methods: We compared BMD and TBS in 163 postmenopausal women with VCFs older than 50 years of age with age- and 

body mass index (BMI)-matched controls (161) who had no history of osteoporotic fracture. BMD was measured at the lumbar spine and 

hip using DXA (GE Lunar Prodigy). TBS was calculated on the same spine image. A multivariate logistic regression analysis was used to 

analyze the odds ratio (OR) for the occurrence of VCFs using age, BMI, lumbar spine BMD, total hip BMD, and TBS.

Results: Patients with VCFs had significantly lower TBS than those of controls. However, BMD of lumbar spine and hip were not 

significantly different between the groups (p = 0.54 and 0.76, respectively). The multivariate analysis indicated that only TBS was 

significantly associated with the occurrence of VCF (Odd Ratio, 7.31; 95 % CI; p = 0.010).

Conclusion: TBS was much lower in women with VCFs than those without osteoporotic fracture, suggesting that TBS measured at 

the lumbar spine does reflect microarchitectural changes of spine. The TBS could be a supplementary tool for discriminating VCFs in 

postmenopausal women
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Introduction: From the previous studies, Chronic kidney disease (CKD) patients have an extremely increased risk of fragility fractures. Ball 

AM et al. reported that kidney transplant recipients hip and spine fracture risks are more than 4- and 23-fold higher than in the general 

population. Renal osteodystrophy (ROD) is a bone disorder that occurs in chronic kidney disease (CKD) patients and is associated with 2- to 

14-fold increased fracture risk compared to the general population. Impaired kidney function decreases GFR, increases serum phosphate 

level and reduces the synthesis of vitamin D. It also decreases ionized calcium level, stimulates the secretion of PTH and causes secondary 

hyperparathyroidism. Meanwhile, accumulation of aluminum generates defective mineralization and osteomalacia.

Alem AM et al. stated that after hip and spine fracture, mortality risk was reported to increase by 16% to 60% and fractures were 

associated with high economic costs. And so, proper screening and management of CKD bone complications is critical to improving clinical 

outcomes.

Materials and Methods: A total of 120 patients, who visited Kangbuk Samsung Hospital, with back pain and on hemodialysis, were 

assessed for eligibility between 2011 and 2018. We excluded 37 patients with trauma history, 6 patients who have already undergone 

surgery, and 22 patients with no lumbar plane radiograph. Vertebral fracture was diagnosed and classified by morphometric vertebral 

fracture criteria on lateral view of lumbar simple radiograph. Among them, 24 patients with vertebral fracture were allocated into 

the vertebral fracture group and 31 patients without vertebral fracture were allocated into the non-fracture group. Age, duration of 

hemodialysis, BMD, and serum ALP(Alkaline phosphatase) level were evaulated for correlation with prevalence of fracture.

Results: On simple comparison of variables, age (p=0.042), duration of hemodialysis (p=0.044) and serum ALP level (p=0.049) area 

related with prevalence of vertebral fracture. On comparison of crude OR, age p=0.050, OR[Odd ratio]=1.069, and 95% CI [Confidence 

Interval]=1.000-1.142), serum ALP level (p=0.020, OR=4.167, and 95% CI=1.258-13.800) are related with vertebral fracture.

Conclusion: It is necessary to prevent and diagnose high risk group in chronic renal disease and hemodialysis patients to prevent and 

treat osteoporosis and vertebral body fracture. Because of the possibility of non-traumatic fractures in long-term dialysis patients, 

periodic confirmation by simple radiography and BMD are important to treat osteoporosis and prevent progression of fracture. We 

confirmed serum ALP level associated with non-traumatic vertebral fracture in hemodialysis patients. This result indicates that fractures in 

hemodialysis patients are caused not only osteoporosis, but also metabolic alteration of bone, called renal osteodystrophy. Therefore, it is 

important to trace serum ALP level carefully to prevent non-traumatic vertebral fracture in hemodialysis patient.
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Introduction: There are many studies that reported an increase in the risk of fractures in type 2 diabetes. There is increased risk of hip and 

other fractures, but vertebral fracture risk is controversial. Patients with diabetes have greater mortality and develop more complications 

than non-diabetic patients. And obesity is the most important risk factor for type 2 diabetes. In this study, we compared bone mineral 

density(BMD) and prevalence of OVCF in type 2 diabetic patients with non-diabetic patients and analyzed correlation between and obesity 

and bone mineral density in type 2 diabetic patients.

Materials and Methods: In this study, 1130 patients who had checked BMD using DEXA in our orthopaedic clinic were recruited. 139 

patients had type 2 diabetics patients. OVCF was checked in lateral radiograph using morphometric criteria. BMD and prevalence of OVCF 

were compared between diabetic group and non-diabetic group. Relationship between obesity and OVCF in diabetic group was analyzed. 

Correlations between body mass index and BMD were analyzed.

Results: Average BMD of lumbar spine in diabetic group was significantly higher than BMD of non-diabetic group(p=0.041). Body mass 

index of diabetic group was significantly higher than BMI of non-diabetic group(p=0.017). The prevalence of OVCF between both group 

was not significantly different. In subgroup analysis, overweight was significant risk factor of OVCF in diabetic group only(odd ratio=4.8, 

P=0.036). BMI was positively correlated with lumbar BMD in diabetic group(r=0.302) and nondiabetic group(r=0.284)

Conclusion: Lumbar spine BMD in type 2 diabetic patient was higher than non-diabetic patients. The overweight is an important risk factor 

of OVCF in type 2 diabetic patients in spite of increased BMD.
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Introduction: We prospectively assessed the early radiographic and clinical outcomes (minimum follow-up of 2 years) of robotassisted 

pedicle screw fixation (Robot-PSF) and conventional freehand pedicle screw fixation (Conv-PSF).

Materials and Methods: Patients were randomly assigned to Robot-PSF (37 patients) or Conv-PSF (41 patients) for posterior interbody 

fusion surgery. The Robot-PSF group underwent minimally invasive pedicle screw fixation using a pre-planned robotguided screw 

trajectory. The Conv-PSF underwent screw fixation using the freehand technique. Radiographic adjacent segment degeneration (ASD) was 

measured on plain radiographs, and clinical outcomes were measured using visual analogue scale (VAS) and Oswestry disability index (ODI) 

scores regularly after surgery.

Results: The two groups had similar values for radiographic ASD, including University California at Los Angeles grade, vertebral translation, 

angular motion, and loss of disc height (p=0.320). At final follow-up, both groups had experienced significant improvements in back VAS, 

leg VAS, and ODI scores after surgery (p<0.001), although inter-group differences were not significant for back VAS (p=0.876), leg VAS 

(p=0.429), and ODI scores (p=0.952). In the Conv-PSF group, revision surgery was required for two of the 25 patients (8%), compared to 

no patients in the Robot-PSF group.

Conclusion: There were no significant differences in radiographic ASD and clinical outcomes between Robot-PSF and Conv-PSF. Thus, 

the advantages of robot-assisted surgery (accurate pedicle screw insertion and minimal facet joint violation) do not appear to be clinically 

significant.
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Introduction: Procedures of unilateral biportal endoscopy (UBE) have been recently applied in lumbosacral decompression and fusion, 
however few clinical reports were in the literature. Objective of this study was to compare clinical characteristics of unilateral biportal 
endoscopic lumbar interbody fusions (ULIF) to those of conventional posterior lumbar interbody fusion (PLIF) for one lumbosacral 
segment.
Materials and Methods: Seventy-one patients underwent the ULIF by one author (ULIF group, UG; age, 68+/-8 years) and 70 patients 
underwent the PLIF by another author (PLIF group, PG; age, 66+/-9 years) for one of lumbosacral segments with more than 1-year follow-
up were selected. Parameters for surgical technique (operation time, whether transfused), clinical symptom (VAS for back and leg pain at 
preoperative, 1-week and 1-year postoperative time-points; ODI at preoperative and 1-year postoperative timepoints), and complication 
rates (intraoperative dural tear, nerve root injury; postoperative infection, cage subsidence, screw loosening, and non-union within 1-year 
postoperatively) between two groups were compared statistically.
Results: Patients with foraminal stenosis, spondylolisthesis, or disc herniation with spinal stenosis for segment of L3-L4, L4-L5, or L5-S1 
were included, and the numbers of each disease were not significantly different in two groups. The PG had 49 patients of grade I and 8 
patients of grade II spondylolisthesis, but all patients of UG with spondylolisthesis were in grade I: it was significantly different between 
two groups (P < 0.001). The PG demonstrated significantly shorter operation time (means, 134 mins; 158 mins; P < 0.001) and more 
transfusions (19%; 0%; P<0.001) done than the UG. The VAS score for back pain in PG was not improved at 1-week, but significantly 
improved at 1-year time-points; in UG it was significantly improved at 1-week.
The VAS scores for leg pain were significantly improved at 1-week in both groups. The ODI scores were improved at 1-year in both groups. 
Complication rates were not significantly different between two groups.
Conclusion: The ULIF for one lumbosacral segment demonstrated less invasiveness not requiring transfusion and no different effectiveness 
in symptom improvement and complication rate, when compared with conventional PLIF. However, the operation time was longer and 
cases of more severe spondylolisthesis than grade I were not experienced in UG than in PG.
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Introduction: Kyphoplasty and vertebroplasty are useful treatment option for painful osteoporotic vertebral compression fractures(OVCF). 
However, vertebral compression fracture with posterior cortical bone injury has increased the risk of leakage of bone cement and has been 
considered as a relative contraindication of vertebroplasty and Kyphoplasty. The purpose of this study was to evaluate the clinical effect of 
vertebroplasty and kyphosplasty in osteoporotic compression fractures and evaluate the cement leakage in patients with posterior cortical 
bone injuries using CT.
Materials and Methods: The present study retrospectively analyzed patients who underwent vertebroplasty or ballon kyphoplasty for 
OVCF confirmed by preoperative MRI between July 2011 and October 2016. The patients were divided into two groups according to 
the presence of posterior cortical bone injuries. Postural reduction was done pre-operatively and cement injection was performed using 
sequential technique under C-arm monitoring. Pain VAS evaluation was performed prior to the operation, at immediate postoperatively 
and 1-year follow-ups. Simple radiography were taken preoperatively, immediate postoperatively, and 1-year follow-ups. Anterior and 
posterior vertebral height, Kyphotic angle were measured in lateral radiographs. Immediate postoperative radiographs and computed 
tomography (CT) were also reviewed for cement leakage and canal encrochment.
Results: Among 250 vertebral bodies, 9 pathologic fractures were excluded. 167 patients, 241 vertebral bodies were finally enrolled. 
There were 139 compression fractures and 102 burst fracture with posterior cortex injury. 80 vertebroplasy and 161 kyphoplasty were 
performed. Of 102 burst fractures, there were 52 leakages, of which 13 had minimal canal involvement, but did not cause any neurologic 
deficit in the patient. Pain VAS(-3.46±1.80, -3.11±2.23), anterior height ratio(7.54±8.88, 15.5±12.18), and kyphotic angle(-2.36±5.59, -4.72
±9.09) improved after procedure in both groups(compression fracture, burst fracture, respectively). Canal enchroachment AP ratio(-0.02
±0.08, p=0.023) and canal enchroachment area ratio(-0.02±0.09, p=0.175) improved in the burst fracture group, but difference of canal 
enchroachment area ratio was not significant. Anterior height ratio increased immediately after surgery, but slightly decreased at 1 year, 
but increased when compared to preoperative and postoperative 1 year. The kyphotic angle was improved immediately after the operation 
and deteriorated between immediate postop and postoperative 1 year, but there was no significant change compared to preoperative and 
postoperative 1 year.
Conclusion: Vertebroplasty and ballon kyphosis are good treatments for compression fractures and can be expected to be successful even 
in patients with posterior wall injuries if performed with a postural reduction, sequential injection technique, and C-arm monitoring by 
experienced surgeon.
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Introduction: Osteoporotic vertebral compression fracture (OVCF) is one of the most common fragile fractures, with a prevalence of 30% 
to 50% in people over 50 years of age. It causes severe pain and disability, raises the risk of secondary fracture more than 4-fold, and 
increases the risk of mortality. Therefore, secondary prevention of OVCF was critical and should be emphasized to improve patients’ quality 
of life. However, only one systematic review targeted on their secondary prevention effects. Therefore, we conducted this study through 
systematically literature review and meta-analyses of randomized controlled trials (RCTs).
Materials and Methods: Four major electronic databases (MEDLINE, EMBASE, CENTRAL, and Web of Science) were searched with a 
developed search strategy that consisted of keywords “controlled trials”, “osteoporotic fracture”, “bisphosphonate”, “parathyroid hormone”, 
“denosumab” “calcitonin”, “Raloxifene”, “Bazedoxifene” “hormone replacement”, etc.
The primary outcome of this study was the vertebral fracture ratio in the final visit, and the secondary outcomes were gastrointestinal 
(GI) complaints of bisphosphonates, discontinuation due to adverse events (AEs), and non-vertebral fracture ratio. The risk of bias was 
measured with the tool recommended in updated guidelines of Cochrane Back and Neck Group. Relative risk (RR) and its 95% confidence 
intervals (CIs) were used to estimate the effect of interventions, with pvalues < 0.05 considered significant. The quality of evidence was 
evaluated with GRADE approach.
Results: A total of 6157 articles were identified. Among them, 608 were subjected to full-text assessment. After full-text examination, 39 
articles were finally included in this study. Approximately half of the biases were rated as unclear risk.
The result of antiresorptive medications, including BPs, HRT, SERMs, calcitonin, and denosumab, were pooled together to investigate the 
effects of the medications. Thirty-three studies involving 21,012 participants were included. The result indicated that the administration 
of antiresorptive medications could significantly reduce the risk of the secondary OVCF (RR, 0.59; p < 0.00001). Bisphosphonates did not 
significantly increase gastrointestinal (GI) complaints (RR, 1.02, p = 0.45). Moderate quality evidence proved that the administration of 
teriparatide, recombinant human (rh)PTH, or denosumab could reduce the risk of secondary fracture. (RR, 0.32, p < 0.0001). High quality 
evidence proved raloxifene had significant effect on preventing secondary fracture.
Conclusion: High to moderate quality evidence proved zoledronic acid, alendronate, risedronate, etidronate, ibandronate, PTH, denosumab 
and SERMs have significant effect on preventing secondary OVCF. Among them, zoledronic acid, risedronate and PTH also had significant 
effects on preventing non-vertebra fracture. Moderate quality evidence proved romosozumab had better effect than alendronate. High 
quality evidence proved that PTH had superior effect to risedronate, but that medication should be prescribed with caution because of its 
significantly higher risk of adverse events.
Acknowledgment: This work was supported by Mid-career Researcher Program through NRF grant (2016R1A2B3015048) funded by the 
Korea government (MSIP).
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Introduction: Postmenopausal osteoporosis is one of the most prominent diseases in postmenopausal women, and it is increasing in 
prevalence with the aging population. Furthermore, osteoporosis and osteoporotic vertebral compression fractures (OVCFs) are related 
to mortality and decreased quality of life. Therefore, searching for biomarkers that are able to identify postmenopausal women who are 
at high risk of developing OVCFs is an effective strategy for improving the quality of life of patients and alleviating social and economic 
burdens. In this study, we investigated methylenetetrahydrofolate reductase (MTHFR) and thymidylate synthase (TS) gene polymorphisms 
in postmenopausal women with OVCF.
Materials and Methods: We recruited 301 postmenopausal women and performed genotyping for the presence of MTHFR 2572C>A, 
4869C>G and TS 1100C>T, 1170A>G. Genotyping was analyzed using the polymerization chain reaction restriction fragment length 
polymorphism assay.
Results: We investigated the genotype distributions for MTHFR and TS 3’-UTR polymorphisms. The genotype frequencies of controls 
and patients were consistent with expectations under the Hardy–Weinberg equilibrium (HWE). When compared with the control group, 
MTHFR 2572CA+AA was significantly associated with the decreased prevalence of osteoporosis (CC versus CA+AA: AOR = 0.49, 95% 
CI = 0.29 – 0.86, P=0.012) and OVCF (CC versus CA+AA: AOR =0.38, 95% CI = 0.18 – 0.81, P=0.013). TS 1100CT+TT was also associated 
with the decreased prevalence of OVCF (CC versus CT+TT: AOR = 0.46, 95% CI = 0.24 – 0.89, P=0.02). For TS 1170A>G, regardless of 
dominant or recessive genotype, both AG and GG genotypes significantly reduced the occurrence of not only osteoporosis but also OVCF.
Conclusion: Our results suggest that the polymorphisms of MTHFR 2572C>A, TS 1100C>T, and TS 1170 A>G were significantly associated 
with a decreased risk of osteoporosis and/or OVCF. Our results suggest that the polymorphism in the 3’-UTR of the MTHFR and TS genes 
have a significant association with osteoporosis and OVCF.
Acknowledgment: Although these findings have a small impact on the complex pathogenesis for osteoporosis, the data described here 
could contribute to the pool of SNP variants needed for individual osteoporosis and OVCF risk assessment.
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Introduction: To evaluate the risk factors for increase of compression ratio and subsequent vertebral compression fracture after 

Osteoporotic compression fracture

Materials and Methods: This was a multicenter retrospective study. We enrolled 358 patients treated for acute osteoporotic compression 

fracture with minimum 6-months follow-up in 3 different hospitals. We divided patient into groups of increase of compression ratio and 

subsequent vertebral compression fracture. We also evaluated the influences of age, sex, bone mineral density, acute fracture level, initial 

compression ratio, osteoporosis medication, and treatment method.

Results: The increase of compression ratio were found in 56 patients(16.2%) and the new subsequent vertebral fractures were found in 

56 patients (15.7%). The group of increase of compression ratio, there were no significant differences with age, sex, bone mineral density, 

acute fracture level and osteoporosis medication as shown by univariate analysis. However, in the group with increase of compression 

ratio, lesser than 25% of initial compression ratio and conservative treatment with significant difference (p＜0.05). According to the 

multivariate analysis, of increase of compression ratio were significantly influenced by lesser than 25% of initial compression ratio (p=0.013, 

odds ratio=2.041) and conservative treatment (p=0.001, odds ratio=3.202). The group of subsequent vertebral compression fracture, 

there were no significant differences with age, sex, bone mineral density, acute fracture level, initial compression ratio and osteoporosis 

medication as shown by univariate analysis. However, in the group with subsequent vertebral compression fracture, conservative treatment 

with significant difference (p＜0.05).

Conclusion: The increase of compression ratio were found in 16.2% and the new subsequent vertebral fractures were found in 15.7%. Risk 

factor for increase of compression ratio were lesser than 25% of initial compression ratio and conservative treatment, and for subsequent 

vertebral compression fracture was conservative treatment.

Acknowledgment: None
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Introduction: To compare the diagnostic accuracies of F-18 FDG PET and MRI for detection of spondylodiscitis through meta-analysis.

Materials and Methods: The MEDLINE and EMBASE database, from the earliest available date of indexing through January 10, 2018, were 

searched for studies evaluating the comparison of diagnostic performance of F-18 FDG PET and MRI for detection of spondylodiscitis. We 

determined the sensitivities and specificities across studies, calculated positive and negative likelihood ratios (LR+ and LR-), and constructed 

summary receiver operating characteristic curves.

Results: Across 7 studies (212 patients), the pooled sensitivity of F-18 FDG PET was 0.95 (95% CI; 0.87-0.98) a pooled specificity of 0.88 

(95% CI; 0.73-0.95). Likelihood ratio (LR) syntheses gave an overall positive likelihood ratio (LR+) of 7.6 (95% CI; 3.4-17.2) and negative 

likelihood ratio (LR-) of 0.05 (95% CI; 0.02-0.14). The pooled diagnostic odds ratio (DOR) was 141 (95% CI; 44-444). The pooled sensitivity 

of MRI was 0.85 (95% CI; 0.65-0.95) and a pooled specificity of 0.66 (95% CI; 0.48-0.80). Likelihood ratio (LR) syntheses gave an overall 

positive likelihood ratio (LR+) of 2.5 (95% CI; 1.5-4.2) and negative likelihood ratio (LR-) of 0.22 (95% CI; 0.08-0.60). The pooled DOR was 

11 (95% CI; 3-42). In meta-regression analysis, no variable was the source of the study heterogeneity.

Conclusion: The current meta-analysis shows that F-18 FDG PET is better diagnostic accuracy than MRI for the detection of spondylodiscitis. 

Further large multicenter studies would be necessary to substantiate the diagnostic accuracy of F-18 FDG PET and MRI for the diagnosis of 

spondylodiscitis.

Acknowledgment: None
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Introduction: Methicillin Resistant Staphylococcus Aureus (MRSA) colonization leads to increased healthcare costs primordially due to a 
higher morbidity and mortality from infectious diseases, and increased hospital stay. Possible risk factors contributing the nasal MRSA 
carriage rate among patients admitted to orthopedic department have not well been established yet.
Materials and Methods: Between May 2017 and December 2017, nasal swabs of 702 patients who have been admitted to orthopedic 
surgery department for planned surgery were obtained. MRSA screening test have been conducted with such samples and enrolled 
patients were classified into two groups: MRSA positive and MRSA negative. Baseline data, co- morbidities, recent hospitalization, route 
of admission and recent antibiotics use were investigated between two groups. We defined the period of recent hospitalization and recent 
antibiotics use as 12 months and 1 month before the MRSA screening test respectively.
Results: Baseline data such as age, sex, co- morbidities, alcohol, smoking history and body mass index (BMI) were not different. Also, there 
were no significant differences in the hospitalization route, recent hospitalization. In addition urinary catheterization showed no significant 
differences between the two groups. However, the recent antibiotics use influenced more on MRSA positive (30.8%) than on MRSA 
negative (12.7%)(odd ratio; 3.049) (p=0.015).
Conclusion: The recent antibiotics use came out to contribute more on Methicillin resistance colonization. Therefore, for those who have 
been treated with antibiotics for a period of time before orthopedic surgery, preoperative screening test may be needed for early detection 
of the MRSA colonization.
Acknowledgment: No
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Introduction:
• Most cases of postoperative spinal infection (PSI) occur within 3 months after surgery, however there are some infections that occur 

after 3 months.
• Moreover, there are few published literature demonstrating clinical features and treatment outcome of delayed onset infections 

occurring 3 months after surgery.
•We compared the clinical features and treatment outcomes of acute onset (AO) and delayed onset (DO) PSI.
Materials and Methods:
•Between January 2004 and December 2017, 94 patients diagnosed with PSIs were enrolled.
• Enrolled patients were classified into two groups: Acute onset within 3 months (AO group, 73 patients) and Delayed onset after 3 

months (DO group, 21 patients).
•Baseline data, clinical manifestations, specific treatments, and treatment outcomes were compared between the AO and DO groups.
•Definition
-ESR/CRP was investigated at the time when the PSIs was diagnosed.
-Antibiotics exposure referred to any use of antibiotics in the two weeks before culture samples were obtained.
- Revision surgery was defined only that which occurred under general anesthesia and excluded only irrigation and simple debridement 
under local anesthesia.

Results: There were no significant differences in the age, sex, co-morbidities, index surgery, instrumentation, postoperative albumin level, 
ESR, CRP between the Acute onset (AO) infection and Delayed onset (DO) infection. Also, there were no significant differences in the 
clinical symptoms such as back pain, local swelling, redness, wound dehiscence and fever between two groups. Overall rate of superficial 
infection(AO: DO= 27.4%: 0%) and deep infection(AO: DO= 72.6%: 100%); the incidence of deep infection was higher in group DO than 
in group AO(p=0.001). Revision surgery was required more often in the group DO (100%) than in the group AO(79.5%) (p=0.020). The 
majority of revision method showed out to be I & D(48%) on AO group compared to Instrumentation(57%) on DO group.(p=0.001). The 
mean duration of oral antibiotic use was significantly longer in group DO(19.14 days) than in group AO (11.79 days) (p=0.025). Also, the 
mean duration of total antibiotic use (intravenous + oral) was significantly longer in group DO(62.57 days) than in group AO (51.95 days) 
(p=0.030). The incidence of radiologic findings such as loosening, collapse of instrumentation was higher in group DO(66.7%) than in 
group AO(42.5%) (p=0.049).
Conclusion:
• Delayed onset infection may require more chances of revision surgery and extended revision methods. Also it may require the longer 

antibiotics use than AO PSI.
•DO PSI showed poor radiologic findings such as implant loosening, collapse and instability.
• Therefore, if there is unexplained pain and the ESR/CRP is abnormally high, every efforts should be conducted to suspect PSI in early 

period.
Acknowledgment: No
Keywords: acute infection, delayed infection, postoperative spinal infection, complication, spine
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Introduction: Augmentation of pedicle screw fixation in osteoporotic spine patients was proved experimentally to increase fixation power. 

However, there have been few clinical studies to verify less loosening of screws and to investigate its complications according to the 

different methods. We would like to examine its efficacy and safety.

Materials and Methods: It’s a retrospective observational study. Those who underwent posterior thoraco-lumbar pedicle screw fixation 

surgeries without an anterior bone graft or a posterior interbody cage support were reviewed. Group I used conventional methods and 

group II did bone cement augmentation. Primary endpoint was the difference of screw loosening between the two groups. Group II was 

divided into two subgroups; group II-S used solid screws after bone cement instillation and group II-F used fenestrated screws and bone 

cement was instilled through the fenestrations. Secondary endpoint was difference of complications between the two subgroups of group 

II in terms of cement leak, loosening and screw breakage.

Results: There were 36 out of 71 patients (51%) in group I and 96 out of 170 patients (56%) in group II who had followed up more than 

12 months. There were 42 out of 78 patients (56%) in II-S subgroup and 54 out of 92 patients (69%) in II-F subgroup. The homogeneity 

between Group I and II was proved in age, sex and bone density. As a primary endpoint, the difference of screw loosening was significant 

as 18/36 patients (50.0%) in group I and 7/9 7.3%)patients (7.3%) in group II (P=0.000). As a secondary endpoint, bone cement leak was 

2/42patients (4.8%) in II-S and 5/54 patients (9.3%) in II-F. The difference was not significant. Loosening was 6/42 patients (14.3%) in II-S 

and 1/54 patients (1.9%) in II-F. The difference was significant (P=0.041). Screw fracture was 0/42 patients (0%) in II-S and 3/54 patients 

(5.6%) in II-F. the difference was not significant (P=0.254)

Conclusion: The augmentation of pedicle screws with bone cement significantly reduces screw loosening. The bone cement instillation 

through fenestrated screws reduces screw loosening more than solid screw insertion after bone cement instillation. However, there was a 

tendency of screw fracture in fenestrated screws. The reason was suspected that screw strength was reduced due to inner side canal.

Acknowledgment: none
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Introduction: Intraoperative neuromonitoring (IONM) with somatosensory-evoked potential (SSEP) and motor-evoked potential (MEP) 

have been utilized to detect neurologic injury during thoracolumbar spine surgery for patients with high neurologic risk. SSEP and/or MEP 

are not always used effectively due to their poor baseline. The authors want to investigate the outcomes of INOM and factors related with 

the poor baseline potentials.

Materials and Methods: This retrospective study recruited 28 patients with high neurologic risk, who underwent thoracolumbar spine 

surgery with IONM of both SSEP and transcranial electrical MEP. The etiologies were post-traumatic kyphosis in 6, metastasis in 6, 

ossification of posterior longitudinal ligament and/or yellow ligament in 5, degenerative lesion of spinal stenosis or herniated disc in 4, 

intradural extramedullary (IDEM) tumor in 3 and others in 4 patients. The preoperative neurological deficit was found in 19 patients with 

motor weakness.

Results: The average age was 64.3 years (35~85 years). Posterior vertebral column resection was performed in 11, decompression and/or 

posterior spinal fusion in 14 and IDEM tumor excision in 3 patients. The baseline SSEPs in the lower extremity were identified in 25 patients 

(89.3%) and the final SSEPs revealed no significant change compared with them. Twelve patients (42.9%) had the good baseline MEPs 

in the lower extremity and showed no significant change at the final MEPs. However, 16 patients (57.1%) had the poor baseline MEP. The 

patients with the preoperative motor power ≤ grade 3 of at least one key muscle had higher incidence of the poor baseline MEP with 

significant difference (p<0.05). There was no patient with an aggravated neurological deficit postoperatively.

Conclusion: During thoracolumbar spine surgery for patients with high neurologic risk, SSEP and MEP were successfully used by 89% and 

43%, respectively. The factor associated with ineffective MEP was the preoperative motor weakness of grade 3 or less.

Acknowledgment: None.
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Introduction: A surgical treatment of spinal diseases is indicated only when all non-surgical treatments have failed. A representative and 
instrumental option of non-surgical remedies is epidural steroid injection. Though there have been many concerns of complication of 
repeated steroid injection, there have been few studies about the adrenal function of the spine patients who ended up with surgical 
treatments.
Materials and Methods: This was a retrospective study with prospective data collection. Those who received elective spinal surgeries and 
having history of multiple spinal interventions from January 2017 to June 2017 in authors’ hospital were reviewed as a study group. Those 
who received knee arthroplasty surgeries and not having history of spinal interventions and any kind of steroid injection in other area 
during the same period were reviewed as a control group. Demographic data were compared to see the homogeneity of both groups. 
The primary endpoint was the difference of serum cortisol level at the day of operation between the two groups. The serum cortisol levels 
were divided into two categories; normal (7~28μg/dL) and abnormal. The secondary endpoint was what are the risk factors of abnormal 
cortisol level in multivariate logistic regression test. Blood sampling was done at 6:00am.
Results: There were 53 patients in the study group and 130 patients in the control group. Their age and sex were not heterogeneous. The 
meal value of serum cortisol level was 10.4 +/- 4.8 μg/dL in the study group and 12.0 +/- 4.2 μg/dL in the control group. The difference was 
significant (P=0.026). There was no patient who had a result over the upper normal range. Among all patients 18 patients were subnormal 
and 165 patients were within normal range. Spine surgical subjects were the independent risk factors irrespective of age and sex (P=0.015, 
OR=3.472).
Conclusion: There was great concern of suppressed adrenal function in the patients who ended up with a surgical treatment after multiple 
interventional treatments.
Acknowledgment: none
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Introduction: Ankylosing spondylitis (AS) is prototype of a group of chronic rheumatic diseases called spondyloarthritis. The major 
clinical feature of AS is inflammatory back pain caused by sacroiliitis and may be accompanied by peripheral arthritis and enthesitis, and 
anterior uveitis. Enthesitis occurs in tendons, ligaments, and joint capsules attached to bone. It result in new bone formation and provide 
basis for eventual bony ankylosis. The modified New York criteria for diagnosis of AS has some limitations because it only use plain 
X-ray on radiologic criterion for sacroiliitis. However, the latest ASAS diagnostic criteria allow early diagnosis of diseases by using MRI as 
well as simple radiation. Nuclear imaging techniques may detect increased bone turnover not only during inflammation, but probably 
also paralleling postinflammatory reparative changes at starting point of new bone formation. Therefore, it is desired to evaluate the 
discrepancy in diagnosis between the F-18 NaF PET and ASAS diagnostic criteria in patients with chronic low back pain suspected AS.
Materials and Methods: Ninety-seven patients with chronic lower back back pain over 3 months and limited lumbar movement were 
included. Among them, 68 patients who fulfilled ASAS diagnostic criteria were included as AS groups and 29 others were controlled. For 
clinical assessment, ESR, CRP, BASDAI, and BASFI scores were measured. For imaging assessment, conventional radiography for sacroillitis 
and F-18 NaF PET/CT were performed. Sacroillitis through simple radiography was evaluated by two spinal surgeons and quantification of 
maximum standardized uptake values (SUVmax) with F-18 NaF PET / CT was measured by two nuclear medical specialists using delayed 
PET/CT image at 2 hours. We defined AS-positive lesions on PET/CT as uptake of sacroiliac joint, syndesmophyte, enthesitis lesions 
especially at spinous process or interspinous ligament, hip or shoulder articular capsules, sternoclavicular joint, and pubic ramus. On the 
contrary, AS-negative lesions were defined that lesions suspected degeneration as uptake of facet joints, spinal endplate, and uptake inside 
articular joints. No uptake lesions was considered as AS-negative lesions too.
Results: No significant differences were observed in the baseline demographic evaluation between two groups in terms of age, sex and 
clinical parameters. In comparison with the lesions of uptake with F-18 NaF PET / CT, in AS group, the positive lesions in the sacroiliac 
joints, the syndesmophyte, the articular capsules, and the sternoclavicular joints were statistically significant differerent. By contrast, in 
control group, uptake of spinal endplate and no uptake lesion were significantly different. In the comparision with SUVmax, AS group had 
a significantly higher value for all positive lesions, and the control group had a significantly higher value for only the SUVmax at the spinal 
endplate lesions. In the diagnosis of AS using F-18 NaF PET/CT, only 59 out of 68 patients who fulfilled ASAS diagnostic criteria were true-
positive, while 9 were false-positive. Out of 29 people who were not satisfied ASAS criteria, 26 were true-negative, and 3 were false-
negative. In diagnosing AS, the concordance rate between the two diagnostic methods (ASAS criteria and F-18 NaF PET/CT) were 86.7 % 
for AS and 89.6 % for non-AS, respectively.
Conclusion: In diagnosing AS, F-18 NaF PET / CT showed 95.2 % sensitivity and 76.3 % specificity. This shows the diagnostic value of the 
F- 18 NaF PET/CT, which can be a good alternative to the diagnosis of early ankylosing spondylitis, and can evaluate whole body lesions in 
a single session.
Acknowledgment: 이 성과는 2018 년도 정부(과학기술정보통신부)의 재원으로 한국연구재단의 지원을 받아 수행된 연구임(No. 2018R1D1A1B07051376).
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Introduction: Ankylosing spondylitis (AS) is chronic inflammatory disease that effect potentially disability with skeletal disorder. 

Manifestation of AS usually start early in the third decade of life, and can lead to the development of depression. However, no longitudinal 

studies have evaluated an association between ankylosing spondylitis and subsequent depression. This study aimed to investigate the 

incidence and risk factors of depression among AS patients in South Korea.

Materials and Methods: This study was conducted using the Health Insurance Review Agency (HIRA) database, which includes information 

on every patient diagnosed with AS. We identified 11,465 newly diagnosed AS patients, together with 57,325 subjects without AS 

matched by sex, age and index date between 2010 and 2014. The incidence of depression and the risk factors among AS patients were 

investigated using Cox-proportional-hazard regression.

Results: The incidence of depression was 2.21 higher in the AS cohort than in the non-AS cohort. Multivariate analysis showed that AS 

patients who were female, were older, were in lower income or had comorbidities such as diabetes mellitus, hypertension, cancer, stroke, 

or chronic kidney disease had a significantly higher risk of depression compared with those without these comorbidities.

Conclusion: This population-based cohort study showed AS was significant associated with an increased risk of depression.
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Introduction: The incidence of metastatic spine disease is increasing due to improved survival of cancer patients. Despite its frequency, 

the debate on therapeutic modality still remains unsettled for some limitations such as heterogeneous primary sites and different patient’s 

condition. In addition, molecular targeted therapy has been introduced and reported to be effective for some cancers. The purpose of this 

study is to evaluate the efficacies of surgery as well as targeted therapy limited to spinal metastasis of lung adenocarcinoma.

Materials and Methods: Twenty-two patients treated with surgery and radiotherapy (surgery group) were matched in a 1-to-1 format with 

95 patients undergoing radiotherapy (radiotherapy group) by age, sex, revised Tokuhashi score, spinal instability neoplastic score (SINS) for 

lung adenocarcinoma. Performance status as Eastern Cooperative Oncology Group (ECOG) and neurologic status including Frankel grade 

and possibility of ambulation were assessed between the surgery group and radiotherapy group. In subgroup analysis, clinical outcomes 

and survival were evaluated along with type of surgery, and molecular targeted therapy for mutation of epidermal growth factor receptor 

(EGFR) or anaplastic lymphoma kinase (ALK).

Results: Matched patient demographics of 22 patients were not significantly different between the surgery group and radiotherapy 

group. However, prevalence of ECOG ≥ 3 and Frankel grade ≤C was significantly higher in the surgery group (27.3% vs. 4.5%, p=0.039, 

respectively). The number of patients unable to ambulate was also significantly higher in the surgery group (27.3% vs. 4.5%, p=0.039). 

Although clinical outcomes were similar after treatment, significant improvements of Frankel grade (22.7% vs. 0%, p=0.018) and 

ambulation (18.2% vs. 0%, p=0.036) were observed only in the surgery group. However, survival was not significantly different between 

the two groups (p=0.790). Regarding the type of surgery, no significant differences of clinical outcomes and survival were observed 

between decompressive surgery and wide surgery. Patients with EGFR or ALK mutation were significantly associated with female gender 

(58.8% vs. 22.2%, p=0.014) vs. and less exposure of smoking (2.1± 6.0 vs. 20.1±22.1 pack-years, p=0.002). Although clinical outcomes 

were not significantly different according to the mutation of EGFR or ALK, survival in patients with mutation was significantly longer than 

without mutation (21.0±2.8 vs. 5.0±1.5 months, p=0.042). In addition, significant improvement of ECOG was observed in the mutation 

group (35.3% vs. 7.4%, p=0.02).

Conclusion: Surgery combined with radiotherapy significantly improved Frankel grade and ambulation compared with radiotherapy alone, 

while molecular targeted therapy significantly improved the performance status and survival rate. In metastatic lung adenocarcinoma, 

patients with neurologic deterioration should be considered for surgery combined with radiotherapy, especially in case with mutation of 

EGFR or ALK.
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Introduction: Scanning whole body by the dual radiographic tubes and measuring parameters on 2D and 3D images using automated 

program may make the different parametric values in EOS whole-body stereoradiography when comparing with conventional whole-spine 

pain radiography. EOS testing in upright frame also may affect the parameters in patients with different grades of spinal degeneration. 

Thus, this study was established to validate the sagittal parameters from the lately introduced wholebody stereoradiography by defining 

differences with conventional radiographic test and measurement technique in adolescent and adult patients.

Materials and Methods: Patients with adolescent spinal deformity and adult lumbar degenerative disease (n=70; age, 42+/-26 years) who 

underwent EOS whole-body stereoradiography (EOS Imaging SA, France) and whole-spine plain radiography in standing were included. 

The lower-extremity (SFA, KA, AA), pelvic (PI, PT, SS), thoracolumbar (LL, PI-LL, TK), cervical (CL, CSVA, T1S, CBVA), and sagittal balance 

(SVA, GSA) parameters were measured on the EOS 2D images, and the pelvic, thoracolumbar, cervical, and SVA parameters were 

measured on the plain radiographic images. Parameters from plain radiograph were measured by the manual technique, and those from 

the EOS images were measured by the EOS automated program and the manual technique. Differences of each parameter between two 

tests and two measurement techniques were analyzed statistically in adolescent and adult groups (Table).

Results: Thirty patients were in adolescent (age, 14.3+/3.0 years) and 40 were in adult (age, 62.3+/21.5 years) groups. Measuring 

parameters of lower-extremity and GSA were available only in the EOS test, and measuring the CBVA available in more cases in EOS test 

than in plain radiography. Pelvic parameters on EOS image measured by two different techniques were not different significantly. The PT 

decreased, and the SS increased significantly from the plain radiography to the EOS test with all pelvic parameters in high correlations 

between two tests. However, the SS did not change significantly in adults. The thoracolumbar parameters were not significantly different 

with high correlations in two tests. The CBVA increased significantly in adults, and the T1S increased significantly in adolescents. The SVA 

increased significantly in adolescent, not in adult groups. Cervical and balance parameters demonstrated low correlations between two 

tests.

Conclusion: Sagittal parameters from the EOS test have no differences with those from the conventional radiography and from 

measurements by the conventional technique. Patients with spinal degeneration can be vulnerable to maintaining standing upright posture 

without motion for a long scanning time in a narrow frame during the EOS test. That is why change between two tests were observed in 

positional pelvic and cervical parameters differently in adolescents without degeneration and adults with spinal degeneration.
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Introduction: The study aimed to describe the prevalence and possible risk factors of axial gout among patients with peripheral gouty 

arthritis in Korea. We also report the feasibility of using dual-energy CT (DECT) to diagnose axial gout.

Materials and Methods: We enrolled 95 Korean patients who visited our spine center from March 2012 to February 2017 and who were 

previously diagnosed with peripheral gouty arthritis with available CT images of vertebral columns. Seven patients underwent DECT. Axial 

gout was defined by the presence of erosions or tophi in the vertebral endplate or facet joint. Clinical and laboratory data of these patients 

were retrieved from medical records.

Results: Fifteen (15.8%) of 95 patients had conventional CT evidence suggestive of axial gout. Of the 15 patients, the lumbar spine was 

commonly involved (12 patients, 80%). Fifteen patients (17 vertebral lesions) had erosions in vertebral columns and two patients presented 

with tophi with erosive changes in facet joints. Of the 7 patients subjected to DECT, six demonstrated monosodium urate deposits with 

erosive foci. There were no correlations of the presence of axial gout with age, duration of peripheral gouty arthritis, laboratory findings, 

and the presence of hypertension and end-stage renal disease. However, there was a significant correlation of axial gout with the presence 

of diabetes.

Conclusion: The prevalence of axial gout in Korean patients with peripheral gouty arthritis and spinal symptoms was 15.8%. The lumbar 

spine was commonly involved. DECT may be useful as an adjunctive tool in the diagnosis of axial gout.
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Introduction: Perioperative anemia is common in major orthopedic surgery, concerning approximately 15% to 25% of patients in the 

preoperative and as much as 80% of them in the postoperative period. The volume of blood loss in spine surgery can vary from 0.5L 

to 20L. Substantial blood loss during spine surgery can result in increased patient mortality and mortality. International consensus is 

that preoperative anemia; hemoglobin(Hb) less than 13 g/dL should be diagnosed and treated with iron prior surgery. Patient blood 

management (PBM) is management of a patient who is at risk of transfusion so as to minimize the need for allogenic transfusion and 

improve the probability of an optimal clinical outcome. Objective: The object of this study was to establish a baseline blood loss and 

hemoglobin change during spinal fusion surgery and to develop a standard PBM in spinal fusion surgery.

Materials and Methods: Retrospectively, 115 patients who underwent one and two level lumbar interbody fusion for degenerative lumbar 

disease from 2012 to 2017 were included. All surgery were performed as routine posterior lumbar interbody fusion surgery by one 

surgeon. Preoperative hemoglobin(Hb), intraoperative blood loss, total hemovac output, postoperative Hb change, and transfusion rates 

were collected and analyzed.

Results: 74 patients were underwent one level fusion and 41 patients were two level fusion. 13 patients showed preoperative anemia and 

57 patients showed postoperative anemia. Total 25 patients were underwent transfusion. Average Hb decrease was 3.8 g/dL and total 

intraoperative blood loss showed 358 ml. Average total hemovac drain output was 477 ml.

Conclusion: In lumbar spinal fusion surgery, substantial blood loss is associated with a greater incidence of morbidities and prolonged 

length of hospital stay. Proper patient blood management during lumbar spinal fusion surgery can minimize blood loss and transfusion, 

and improve outcomes.
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Introduction: Partial-thickness rotator cuff tear is one of the most common rotator cuff diseases, and various arthroscopic treatments 

for partial-thickness rotator cuff tear have been reported to date. Even though cases of intratendinous rotator cuff tear(ITT) occupy a 

substantial proportion of partial-thickness rotator cuff tear diagnoses, studies on ITT treatments are limited, especially in patients who 

failed to respond to conservative therapy. The purpose of this study was to evaluate arthroscopic repair outcomes using clinical scores and 

magnetic resonance imaging(MRI) in ITT patients in whom conservative treatment failed. The null hypothesis was that arthroscopic repair 

in patients with confirmed ITT could improve clinical outcome scores and restore the structural integrity of the cuff tendon.

Materials and Methods: Patients who were diagnosed with an ITT but in whom conservative treatment failed were selected and 

underwent arthroscopic repair. Between 2008 and 2014, a total of 30 patients (6 men, 24 women; mean age, 59±3.7 years) met the 

inclusion criteria and were followed up. The mean follow-up period was 26.3±0.7 months. The results were evaulated using the University 

of California at Los Angeles (UCLA) score, the Society of the American Shoulder and Elbow Surgeons rating scale (ASES) questionnaire, 

and the visual analog scale (VAS) and range of motion (ROM) were measured preoperatively and at final follow-up. Magnetic resonance 

imaging (MRI) was performed preoperatively and at 6.7±0.2 months postoperatively. Postoperative MRI was performed on 27 out of 30 

patients and analysed using the Sugaya classification.

Results: Corresponding to the preoperative MRI findings, arthroscopic findings of intratendinous tears were observed in all 30 patients. 

The mean active forward elevation ROM was 137.3°±15.4° before surgery and 168.8°±15.2° at the final follow-up. The internal and 

external rotations at abduction were 31.7°±5.1° and 63.0°±11.6° before surgery, respectively, and 60.5°±8.0° and 75.2°±10.8° after surgery, 

respectively. The UCLA score improved from of 20.1±7.4 points preoperative to 28.4±5.5 points at the final follow-up. The ASES score 

improved from 55.7±15.3 points preoperative to 82.6±9.7 points postoperatively. The VAS for pain score decreased from 6.4±1.2 points 

preoperative to 1.6±0.9 points postoperative. Satisfactory outcomes (excellent/good) in terms of UCLA and ASES scores were observed 

in 29 of 30 patients. Based on Sugaya classification, grades I, II and III structural integrities were observed in 9, 14, and 4 patients, 

respectively.

Conclusion: Successful clinical outcomes and structural integrity can be achieved with arthroscopic repair of intratendinous rotator cuff 

tears involving more than half thickness(>50%). Therefore, arthroscopic repair is a practical next treatment option for patients with 

intratendinous rotator cuff tears in whom conservative treatment fails.
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Introduction: Postoperative imaging of rotator cuff tear is widely used morphological evaluation with MR imaging (MRI) or ultrasounds. 
Quality of postoperative rotator cuff has not evaluated. Recently, several researches evaluated tendon tissue pathology and elasticity using 
sono elastogram, which is a technique commonly used to quantify the strain of rotator cuff. The purpose of this study is to evaluate tissue 
strain of repaired rotator cuff and the comparison of clinical outcomes according to tissue strain using sono-elastogram in the medium 
tears.
Materials and Methods: We evaluated the supraspinatus strain using sono-elastogram, at 6 months (M) after arthroscopic suture bridge 
repair for medium tears. A total of 24 patients were included in the study (8 male, 16 female; mean age, 64.2 years [range, 50-83 years]). 
All the patients were divided into two groups according to the elasticity : group 1, blue (hardest tissue), group 2, blue/green (hard tissue). 
Several indexes such as range of motion muscle strength and ASES, UCLA,Constant-Murley score and VAS scores were examined at 3, 6 
months (M) after surgical repair to compare therapeutic effects between these two groups and performed statistical analyses with Mann 
Whitney U test, Wilcoxon W test and student t-test.
Results: The elastographic appearance of repaired rotator cuff was blue and blue/green without yellow or red in the medium tear. The 
results of patients in group 1 as follows at the postoperative 6 months : range of forward flexion motion of shoulder joint was (164.5 ± 
20.9)°, abduction was (153.0 ± 35.9)°, external rotation was (84.0 ± 12.6)°, and internal rotation was(61.0 ± 36.7)°. Results of patients in 
group 2 as follows: range of forward flexion motion of shoulder joint was (168.2 ± 16.8)°, abduction was (156.4 ± 29.2)°, external rotation 
was(90 ± 0)°, and internal rotation was(51.8 ± 31.2)°. There were no significant differences between two groups. Clinical scores of patients 
in group 1 at the postoperative 6 months : ASES was 97.3 ± 3.1, UCLA score was 36.4 ± 4.6, Constant score was 92.9 ± 4.5, VAS was 2.0 
± 1.6; and in group 2, the above scores were 98.7 ± 2.4, 34.9 ± 1.1, 96.4 ± 4.3, and 2.2 ± 1.5. but there were no statistically significant 
differences between two groups except constant score.
Conclusion: The strain of surgically repaired rotator cuff tendon was the hardest and hard tissue in the medium tears. The comparision of 
two different tissue strain presents no significant difference in the shoulder function score and range of motion.
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Introduction: In 2013, Moor et al introduced the concept of the critical shoulder angle (CSA) and suggested that an abnormal CSA was 
a leading factor in development of rotator cuff tear (RCT) and osteoarthritis (OA). Previous studies have suggested that high CSA (> 35) 
correlates with rotator cuff disease, whereas low CSA (< 30) correlates with osteoarthritis. Our main aim in the present meta-analysis was 
to assess the diagnostic performance of the CSA for detection of RCT
Materials and Methods: We conducted online literature searches of the PubMed and EMBASE databases up to January 2018 to identify 
relevant studies assessing CSA for RCT. We included studies that met the following criteria: (1) patients with RCT; (2) use of critical 
shoulder angle as the index test for RCT detection; (3) use of MRI or surgical finding as the reference standard; (4) availability of sufficient 
information to reconstruct 2×2 contingency tables regarding sensitivity and specificity; and (5) publication type of original articles We 
extracted the study outcomes for 2×2 tables (i.e., true-positive, true-negative, false-positive, and falsenegative results). We calculated 
the 2×2 tables using the Bayesian method if only sensitivity and specificity were presented in an eligible study. For overall diagnostic 
performance of CSA, the result with the highest accuracy was extracted.
Results: Finally, 7 studies evaluating the diagnostic performance of CSA for 792 patients (395 patients with RCT and 397 control patients) 
were included. In assessment for quality of article, no studies were considered to be seriously flawed according to the QUADAS-2 tool. 
Most (n=6) of the studies satisfied 4 or more of the 7 items. The sensitivity and specificity in the 7 included studies ranged from 0.52 to 
0.82 and 0.49 to 0.93, respectively. The pooled sensitivity and specificity were 0.76 (95% CI, 0.69-0.82) and 0.76 (95% CI, 0.62-0.86), 
respectively. According to pooled DORs with 95% CIs, CSA was not including 1 (DOR, 10; 95% CI, 5-19); thus, these were considered as 
informative feature for diagnosing RCT . The characteristics of RCT patients (p=0.03) and cut-off value (p<0.01) were a significant potential 
source of heterogeneity in terms of specificity. Specifically, studies with patients with FTRCT and 35° as cut-off value for RCT reported a 
significantly higher specificity.
Conclusion: According to our meta-analysis, CSA was proved as informative feature on plain radiograph for RCT (DOR, 10; 95% CI, 5-19). 
In addition, overall diagnostic performance of CSA for RCT was good (sensitivity, 76% [95% CI, 69-82]; specificity, 76% [95% CI, 62-86]). 
Meta-regression analyses found that the sensitivity of the CSA could be more higher for differentiating FTRCT and normal patients. Also, 
specificity of the CSA could be more higher using cut-off value of 35°.
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Introduction: Bilateral rotator cuff tears could be affected by many factors for the patient including conditions of rotator cuff, metabolic 

disease, patient own individual characteristics, and so on. Considering these factors, it is important to early detect contralateral rotator 

cuff tears in patient previously underwent one rotator cuff repair. However, there are rare studies for the bilateral rotator cuff repairs. The 

purpose of this study was to show the factors associated with bilateral rotator cuff tears, and to compare the clinical outcomes between 

staged two operations for both shoulders.

Materials and Methods: One-hundred fifty-four shoulders of 77 patients underwent the staged arthroscopic rotator cuff repair by a 

single surgeon from 2009 to 2018, with minimum 2-year follow-up, was enrolled retrospectively. The mean interval between the 1st and 

2nd operation was 37.0±29.9 months. Demographic data of patients, conditions of rotator cuff, preoperative and last follow-up clinical 

outcomes were evaluated and compared between two staged operations.

Results: At the 1st operation, the mean age was 62.5±6.2 years, the dominant hand was 50 cases (66.7%). At the 2nd operation, 

the mean age was 65.6±7.3 years. There were no significant differences between two operations for the size of tear, pattern of tear, 

delamination, fatty infiltration, and muscle atrophy, except for the size of retraction (P=.006). At the 1st operation, visual analogue scale 

(VAS) pain score, American Shoulder and Elbow Surgeon (ASES), and Constant scores were significantly improved (P<.0001). At the 2nd 

operation, only VAS was significantly improved (P<.0001). And for the comparison between two operations, VAS at the 1st operation was 

significantly superior to that at the 2nd operation. (P<.0001).

Conclusion: For the two staged arthroscopic rotator cuff repair, more improvement of VAS and less retracted torn cuff was confirmed at 

the 1st operation.
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Introduction: A significant percentage of large to massive rotator cuff tears failed to completely heal after repair surgery. Purpose of this 

study was to evaluate the result of arthroscopic allogenic dermal matrix augmentation of large to massive cuff tear repairs using improved 

augmentation technique. The hypothesis was that this augmentation would enhance the healing rate of a rotator cuff repair.

Materials and Methods: From October 2013 to September 2016, patients with large to massive rotator cuff tears who underwent 

arthroscopic rotator cuff repair, and who were followed more than 12 months with an available postoperative 12 month MRI, were 

included in this study. The patients using conventional method were classified as group 1, and the patient using allogenic dermal matrix 

augmentation method were classified as group 2. Postoperative clinical outcomes were evaluated pain visual analog scale (VAS), American 

Shoulder and Elbow Surgeons (ASES) score, simple shoulder test(SST) score at 6, 12 months after surgery and every annual follow ups. 

Anatomical outcomes were evaluated by using MRI at 12 months after surgery, judged by Sugaya classification. A comparison of the 

clinical and anatomical outcome was made between the groups retrospectively.

Results: The number of cases were 54 (group 1) and 71 (group 2) and the average age was 64.3 years and 65.1 years respectively. (p>0.05) 

Mean follow up period was 27.3 (group 1), 24.1 (group 2) months, respectively. Preoperative sizes of tear were anterior to posterior 

3.1cm, retraction 2.8cm in group 1 and anterior to posterior 3.3cm, retraction 2.9cm in group 2 (p>0.05). At final follow up, compared 

to preoperative state, Pain VAS, ASES score and SST score improved from 7.1 to 0.8, from 20.1 to 92.5 and from 1.3 to 10.7, respectively 

in Group 1 (all P<0.05), and improved from 8.3 to 1.1, from 15.2 to 91.6 and from 1.0 to 11.1, respectively in Group 2 (all P<0.05). No 

significant differences were found between groups at 6 months, 1 year and final follow ups. Healing failure rates including type IV and V of 

Sugaya classification were 38.9% (21/54) in group 1 and 21.1% (15/71) in group 2 (P=0.030). In a comparison between healed and failed 

patients, there was no significant differences in clinical factors except for the preoperative larger retraction in failed group (P=0.044).

Conclusion: Augmentation of allogenic dermal matrix showed good clinical outcomes and significantly reduced healing failure rate in large 

to massive rotator cuff tear. Patch augmentation might best be reserved for patients with large cuff tears that are reparable without severe 

retraction.
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Introduction: According to previous studies, the prevalence of anxiety and depression was approximately 25% in patients with rotator 

cuff tear, and psychological status may be an important predictor for clinical outcomes after rotator cuff repair. Considering continuous 

steady rehabilitation is essential for recovery of postoperative pain and range of motion (ROM), the anxiety or depression would affect this 

process. The aim of this study was to evaluate the effect of anxiety and depression measured by HADS (Hospital Anxiety and Depression 

Scale) on early pain and ROM after rotator cuff repair.

Materials and Methods: Consecutive 116 patients who underwent arthroscopic rotator cuff repair were prospectively enrolled, and 

divided into two groups defined by HADS scores; Group I with normal psychological status (n=70, anxiety ≤7 and depression ≤7), Group 

II with psychological distress (n=46, anxiety ≥8 or depression ≥8). There were no significant differences in age, cuff tear size, preoperative 

external and internal rotation angle between two groups, but more female patients, higher preoperative pain VAS, and lower range of 

preoperative forward flexion in Group II (all p < 0.05). Same rehabilitation protocols were applied to all patients: 4~6 weeks of brace 

according to tear size, and then ROM exercises. Clinical outcomes were measured with pain VAS and ROM at 3 and 6 months after 

surgery.

Results: At 3 months after surgery, the average of pain VAS was 1.8 ± 1.1 in Group I, which was statistically lower than 3.5 ± 2.0 in Group 

II. The average forward flexion was 147.7° ± 21.7° in Group I, and 122.0° ± 30.3° in Group II. The average external rotation was 39.6° ± 

16.4° in Group I, and 33.7° ± 17.1° in Group II. The mean level of internal rotation at back was T12.1 ± 2.4 in Group I, and L1.8 ± 2.3 in 

Group II (all p < 0.05). At 6 months after surgery, the average of pain VAS was 0.7 ± 1.5 in Group I, which was statistically lower than 1.6 ± 

2.0 in Group II (p < 0.05). There was no significant difference in forward flexion (150.9° ± 21.4° in Group I compared with 145.9° ± 24.8° 

in Group II). The average external rotation was 60.7° ± 13.3° in Group I, and 54.0° ± 17.5° in Group II (p < 0.05). The mean level of internal 

rotation at back was T9.3 ± 1.5 in Group I, and T10.0 ± 1.5 in Group II (p < 0.05).

Conclusion: The recovery of pain and ROM was faster in patients with normal psychological status after arthroscopic rotator cuff repair. 

Therefore, preoperative recognition of patient’s psychological status may help to improve early clinical outcomes after rotator cuff repair, 

and psychologic intervention including medication may be collaborated to mitigate anxiety and depression.
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Introduction: No study has assessed differences between WCB recipients and non-recipients in the rate of re-tear after rotator cuff repair 

while considering baseline differences between the groups. We compared preoperative and postoperative measures among workers’ 

compensation board (WCB) recipients and non-recipients and determined the impact of WCB receipt on the 1- and 2-year outcomes of 

rotator cuff repair.

Materials and Methods: We retrospectively reviewed patients with full-thickness rotator cuff tears who underwent arthroscopic repair 

between September 2011 and September 2014. Patients were divided into two groups based on WCB status: WCB recipients and 

nonrecipients. All patients returned for follow-up functional evaluations at 1 and 2 years after the operation. Four outcome measures were 

evaluated: visual analog scale pain score (VAS), American Shoulder and Elbow Surgeons (ASES) score, the Shoulder Rating Scale of the 

University of California at Los Angeles (UCLA), and range of motion (ROM).

Results: Seventy patients (38 males, 32 females) were evaluated, 20 of whom were WCB recipients. At 1 year after the operation, ASES, 

UCLA, and VAS scores as well as abduction ROM (Abd-ROM) had improved significantly in both groups. However, nonrecipients showed 

significantly greater improvement than did WCB recipients in ASES, UCLA, and VAS scores and in forward flexion ROM and Abd ROM 

(P = 0.000, 0.009, 0.002, 0.046, and 0.020, respectively). However, at 2 years after the operation (after the end of WCB), there were 

no significant differences in any clinical outcome between WCB recipients and nonrecipients (P = 0.057, 0.106, 0.075, 0.724, and 0.787, 

respectively).

Conclusion: Although workers’ compensation recipients who underwent arthroscopic rotator cuff repair had worse outcomes while 

receiving WCB benefits, the outcomes were similar after WCB benefits ended.

Acknowledgment: None.
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Introduction: The function of the teres minor (TM) becomes more important in large or massive rotator cuff tears (RCT) involving 

infraspinatus (ISP). Fatty infiltration (FI) is known to be a prognostic factor of surgical outcome, but it has been a semiquantitative 

assessment. The purpose of this study is to perform quantitative FI assessment of ISP and TM in large-massive- RCT involving ISP, and to 

assess its relation to healing, functional outcomes and external rotation (ER) power.

Materials and Methods: We reviewed 139 patients who underwent arthroscopic repair of large-massive-RCT involving ISP between 

January 2013 and December 2015. Occupational ratio (OR) of ISP and TM is respectively defined as the area of ISP and TM over the area of 

ER muscle, measured on MRI sagittal view. Rotator cuff healing was evaluated by MRI after 1 year of surgery; functional outcomes using 

ASES form, Simple shoulder test (SST), and Constant score; and external rotation power by isokinetic muscle performance test.

Results: Totally 116 patients completed the MRI and functional outcomes at postoperative 1 year. Out of 116 patients, 82 patients (71%) 

were healed and 34 patients (29%) were not. There was highly negative correlation between OR_ISP and OR_TM both preoperatively and 

postoperatively (Pearson correlation = -0.5168, -0.5415, respectively). The preoperative OR_ISP was significantly higher in healed group 

than non-healed group (0.47 ± 0.10 vs. 0.41 ± 0.12, p=0.02), but not postoperative OR_ISP and pre- and postoperative OR_TM. The cut 

off value of preoperative OR_ISP was 0.46. For functional outcomes, only postoperative OR_ISP showed the statistical correlation with SST 

and Constant score (all p < 0.05) and ER power (p=0.02).

Conclusion: Only preoperative OR_ISP had the prognostic value for rotator cuff healing and the cut off value was 0.46 using quantitative FI 

assessment. Postoperative function and ER power were correlated with postoperative OR_ISP only. OR_TM showed compensatory change 

to OR_ISP, and did not demonstrated significant relations with rotator cuff healing, functional outcome and ER power.
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Introduction: The status of capitellar physeal closure is critical to determine treatment plans in adolescent osteochondritis dissecans 

(OCD) and premature physeal closure can cause loss of a chance to heal spontaneously. The purpose of this study is to identify bilateral 

differences of physeal closure of the lateral compartment of the elbow in OCD and the related factors with premature physeal closure.

Materials and Methods: Initial anteroposterior (AP) and 45 degrees flexion AP radiographs of the bilateral elbows in 40 baseball players 

with capitellar OCD (mean age: 12.8 years, career length: 3.22 years, Group I) were reviewed for the status of physeal closure of the lateral 

compartment; capitellum, radial head, lateral epicondyle. Radiographs of 40 baseball players with medial epicondylar apophysitis without 

OCD (mean age: 12.2 years, career length: 2.94 years, Group II) were enrolled as control. As compared with nondominant elbow, we 

defined the relative status of physeal closure of dominant elbow as accelerated, same, and delayed. Statistical differences between groups 

were evaluated regarding the status of physeal closure. In OCD group, bilateral differences of the status of physeal closure were analyzed 

according to the associated demographic factors, radiographic stages (stage I: 17 players, stage II: 18 and stage III: 5) and the extent of 

OCD lesions (localized lateral: 8 players, central: 14, extended lateral: 18).

Results: Significant bilateral differences of physeal closure of the lateral compartment were found between groups (p=0.002). In group 

I, accelerated physeal closures were identified in capitellum (22, 55%), in radial head (21, 53%) and in lateral epicondyle (15, 38%) 

of dominant elbows. In group II, 38 players (95%) showed the same status of physeal closure of the lateral compartment. In group I, 

increased BMI (p=0.654), position of players (p=0.346) were not statistically significant factors associated with accelerated physeal closure, 

but OCD players with longer career length showed accelerated closure (p=0.011). Regarding the stage and extent of the lesion, players 

with advanced stage (stage II, p=0.024 and III, p=0.001) or extended lateral lesion (p=0.012) showed significant accelerated physeal 

closure of the lateral compartment, especially in capitellum and radial head.

Conclusion: In the initial presentation, over the half of the adolescent baseball players with OCD in our series demonstrated accelerated 

radiocapitellar physeal closures in dominant elbow comparing with control. Players with longer career length, more advanced or extensive 

lesions may exhibit premature closure of the lateral compartment physes. In addition to the altered articular congruity caused by OCD 

lesion, premature physeal closure may also contribute to development of arthritis without appropriate radiocapitellar remodeling. 

Therefore, early detection of OCD is essential to prevent arthritis and to treat the lesion successfully by conservative management.
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Introduction: The terrible triad injury of the elbow is complex injury of bony structures (coronoid process of the ulna and radial head), 

capsuloligamentous structures, and other dynamic stabilizers, and can lead to chronic instability, posttraumatic arthritis, and stiffness if 

not appropriately treated. The coronoid process fracture of Regan-Morrey type III is to be managed by surgically, and, in addition to lateral 

approach for lateral ligament repair and/or radial head fixation, medial elbow approach is needed for fixation of the coronoid unless radial 

head is resected for radial head replacement. Arthroscopic fixation of the coronoid fracture would be an alternative to this additional 

incision with less soft tissue dissection. In this study, we have compared arthroscopic fixation for coronoid fracture with open fixation by 

medial approach in the patients with terrible triad.

Materials and Methods: From March 2005 to January 2016, the patients with terrible triad, who underwent operative management in our 

institution, were retrospectively reviewed. The inclusion criteria were listed: (1) coronoid fracture of Regan-Morrey type III which treated 

by arthroscopic or open fixation, (2) combined lateral elbow approach for repair of the lateral ulnar collateral ligament and/or radial head 

fixation, and (3) minimum follow-up of 2 years. And the patients who met following criteria were excluded: (1) radial head replacement, 

(2) operative treatment for medial collateral ligament rupture or avulsion fracture, and (3) additional external fixation for residual elbow 

subluxation. The union rate was evaluated, and clinical outcomes were assessed via visual analog scale (VAS) pain scale, range of motion, 

Mayo elbow score (MES), and Disabilities of Arm, Shoulder and Hand (DASH) score at last follow-up. Postoperative complications were 

also reviewed.

Results: Twenty-five patients were enrolled in this study, and 15 patients had an arthroscopic fixation for coronoid fracture and 10 patients 

had an open fixation. There were no statistical significant differences in union rate (100% vs. 100%) and clinical outcomes (flexion-

extension arc, 130.7°±11.6° vs. 123°±20.3°; pronation-supination arc, 159°±8.5° vs. 157°±11.1°; MWS, 90.3±7.2 vs. 86.5±9.1; DASH score, 

10.7±8.7 vs. 13.2±10.3). Heterotopic ossification was noticed in 3 patients of the arthroscope group (3/15, 20%) and 4 patients of the 

open group (4/10, 40%). There were 3 postoperative arthritis in both group (3/15, 20% vs. 3/10, 30%). Two patients of open group had 

postoperative ulnar nerve symptom, and one of them had an anterior transposition of ulnar nerve at postoperative 6 months.

Conclusion: Both arthroscopic and open method for fixation of the coronoid fracture in terrible triad patients showed similar union rate 

and clinical outcomes at the last follow-up. However, complications of ulnar nerve symptom and heterotopic ossification were high in open 

fixation group.
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Introduction: The purpose of this case series is to introduce about newly technique in the cubital tunnel syndrome, which is anterior 

transmuscular transposition of the ulnar nerve, and evaluate the clinical results.

Materials and Methods: This study is prospective and consecutive series of the anterior trans-muscular transposition of the ulnar nerve at 

the elbow in the cubital tunnel syndrome between May 2016 and April 2018. The magnetic resonance image (MRI) was checked at the 

preoperative and the postoperative 3 month for the evaluation of the condition of the nerve and the amount of muscle complex. The 

clinical results after operation were evaluated by using visual analogue scale score for pain, objective range of motion of elbow, MaGowan 

grading, Quick disabilies of the arm, shoulder, and hand score, grip power, and postoperative complications at the preoperative and 

postoperative period.

Results: Nine patients, totally 11 cases (uni-lateral in 7 cases and bilateral in 2 cases) was evaluated during 15 months in average (minimum 

6 months, maximum 25 months). All patients were male (mean age, 26.9 years). There was no significant muscle atrophy of the flexor and 

pronator mass on the follow-up MRI. The clinical results show; preoperative 4.0 to postoperative 0.9 in VAS score, preoperative 31.5 to 

postoperative 6.8 in Quick DASH score, preoperative 70.9 to postoperative 81.4 in grip strength (p-value < 0.05). In additions, there is no 

limited ROM. The postoperative complication was notified in 1 case (triceps snapping).

Conclusion: Although several techniques have been used in the ulnar nerve entrapment at the elbow, this trans-muscular fashion have 

been introduced relatively in recent years. The anterior trans-muscular transposition of the ulnar nerve at the elbow revealed improved 

clinical outcomes so that this procedure can be a good surgical option for cubital tunnel syndrome.
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Introduction: Synovial chondromatosis is a neoplastic disease in which there are multiple cartilagenous and osteochondral loose bodies in 
the joint. The most commonly occurring joint is knee joint, and synovial chondromatosis of elbow is not common. Most of the articles on 
synovial chondromatosis of the elbow that have been published so far are case reports and there are not many articles about long term 
outcome after surgery. We report long-term follow-up results of patients who underwent loose body removal and synovectomy with 
primary synovial chondromatosis of the elbow at one center.
Materials and Methods: A retrospective study was performed on eleven patients who underwent loose body removal and synovectomy by 
one surgeon from September 2001 to October 2015. Of the 11 patients, 3 had open surgery and 8 had arthroscopic surgery. We examined 
preoperative elbow pain, range of motion, mayo elbow performance score and compared with the remaining symptoms, joint activity, 
mayo elbow performance score at the last follow up. X-rays were compared to confirm the presence of arthritis and recurrence. Based on 
this, the current stiffness and discomfort were identified, and the presence of recurrence and the occurrence or progression of arthritis 
were checked.
Results: Of 11 patients, 6 were males and 5 were females. The average follow up period was 7 years. The average age at the time of 
surgery was 48.2 years old. Before surgery, Eight patients complained mild pain of the elbow joint. 8 patients who showed limit of motion 
had an average range of motion of 98 degrees. There were three people who do work and exercise to impart excessive force to the elbow 
joints. Average preoperative MEPS was about 71(Fair). Three cases showed preoperative arthritis. At last follow up, there were 2 patients 
who had intermittent pain, and three patients with limited ROM, the average range of motion was 119 degrees. The mean MEPS was 
93.6(excellent), which was better than before surgery. Three patients had arthritis, and no recurrence was seen in this study.
Conclusion: At an average follow up of 7 years, patients who were diagnosed primary synovial chondromatosis and underwent surgery 
showed excellent satisfaction with reduced pain and improved range of motion. Unlike other studies, recurrence was not observed.
Acknowledgment: None.
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Introduction: Shoulder stiffness is a common complication after arthroscopic rotator cuff repair. However, there is no consensus on the 
treatment of post-repair stiffness. Though one treatment option is intraarticular steroid injection, it may negatively affect repair integrity 
and there is paucity in literature stating the timing of intraarticular injection for post-repair stiffness and its effect on repair integrity. The 
purpose of this study was to compare repair integrity and clinical outcome after intraarticular steroid injection administered at 6 weeks and 
12 weeks postoperatively for shoulder stiffness after arthroscopic rotator cuff repair.
Materials and Methods: Patients who developed stiffness after arthroscopic rotator cuff repair were given a series of 3 intraarticular 
steroid injections every 4 weeks from 6 (6-week group) and 12 weeks (12-week group) postoperatively. The control group had rotator 
cuff tear, but neither had stiffness nor received intraarticular steroid injection. Shoulder range of motion (ROM), Korean Shoulder Scoring 
System (KSS), and University of California, Los Angeles (UCLA) shoulder score were assessed preoperatively with a minimum of 2-year 
follow-up. Repair integrity was assessed using magnetic resonance imaging at 6 months postoperatively.
Results: Seventy-four of 209 patients (35.4%) who received arthroscopic rotator cuff repair developed stiffness. There were no significant 
differences in retear rates among 6 week (5.7%, 2 of 35 patients), 12 week (10.3%, 4 of 39 patients), and control groups (14.1%, 10 of 
135 patients) (P=.328). Both 6 and 12 week groups showed significant improvement in ROM (P<.001 vs P<.001), KSS (P<.001 vs P<.001), 
and UCLA (P<.001 vs P<.001) at the final follow-up. 6 week group showed significantly better ROM (P<.001), KSS (P<.001), and UCLA 
scores (P<.001) than 12 week group at 3 months postoperatively. However, both 6- and 12-week groups showed significantly lower KSS 
(81.3±12.0, P=.004; 83.4±8.6, P=.035) and UCLA (29.3±4.7, P=.006; 30.0±3.3, P=.042) scores than control group (90.0±13.8; 32.3±4.6) 
at the last follow up.
Conclusion: Once stiffness occurs, pain or limitation of range of motion can worsen compared to the preoperative state even after a 
successful repair. This situation is stressful both for the surgeon and the patient. Therefore, intraarticular steroid injection at 6 weeks 
postoperatively may be a safe and effective method for reducing pain and recovering shoulder range of motion without increasing the risk 
for retear of the repaired rotator cuff. In conclusion, early intervention with intraarticular corticosteroid injection at 6 weeks postoperatively 
for patients who developed shoulder stiffness after arthroscopic rotator cuff repair may relieve pain and enhance shoulder ROM without 
influencing retear of the repaired rotator cuff tendon. These results may help shoulder surgeons caring for postoperative shoulder stiffness 
in regard to treatment planning and enhance patient satisfaction.
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Introduction: During shoulder surgery in the beach-chair position, head fixation can sometimes rare complications. The authors share their 

experience in treating ocular injury due to improper head fixation during surgery in the beach-chair position.

Materials and Methods: The study investigated consecutive 6,075 patients who underwent shoulder surgery in the beach-chair position 

between March 2007 and March 2016, those patients who saw an ophthalmologist with a complaint of postoperative ocular discomfort. 

In the beach-chair position, surgery is performed with the patient’s upper body raised by 70°.

Results: A total of 7 patients saw an ophthalmologist due to postoperative ocular discomfort, and a total of 5 patients (0.082%) had 

corneal abrasion. Three of these patients underwent arthroscopic surgery, and the other 2 underwent open surgery. The mean surgery 

duration for the 5 patients was 45.0 ± 14.68 min. Of these patients, 4 were male and 1 was female, and their average age was 46 ± 22.24 

years (range: 18–69 years). All patients complained of unbearable ophthalmodynia immediately after surgery that was not resolved using 

analgesics. The ophthalmodynia resolved immediately after wearing corneal protective lenses.

Conclusion: Unlike typical surgery, when shoulder surgery is performed in the beach-chair position, there is a risk of ocular surface injury 

due to improper head fixation; one manifestation of this problem is corneal injury. If a severe ophthalmodynia that cannot be controlled 

using analgesics occurs immediately after surgery in the beach-chair position, a corneal injury should be suspected, and the patient should 

wear a corneal protective lens.
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Introduction: Only a few studies showed correlation of serum vitamin D and rotator cuff disease. Moreover, the correlation of serum 

and tissue vitamin D or direct relationship of tissue vitamin D on fatty degeneration or muscle power of rotator cuff muscle have not 

been described yet. The purpose of this study was to evaluate correlations of tissue vitamin D with serum vitamin D, preoperative fatty 

degeneration and muscle power.

Materials and Methods: From March to October 2017, 36 patients who underwent arthroscopic rotator cuff repair were prospectively 

enrolled. The mean age was 60.9 (range, 47 ~ 79) years. Preoperative level of serum vitamin D and parathyroid hormone (pTH), fatty 

infiltrations (FI) of rotator cuff muscles using Goutallier’s classification and isokinetic muscle performance test (IMPT) were evaluated. The 

vitamin D level of rotator cuff muscle was assessed using liquid chromatography.

Results: The mean level of serum vitamin D was 17.0 ± 7.3 ng/ml. Only three patients had normal level of serum vitamin D (> 30 ng/ml), 

while 29 patients had insufficiency (10 - 20 ng/ml, 80.6%), and rest of four patients had deficiency (< 10 ng/ml). The mean level of tissue 

vitamin D was 0.2 ± 0.3 ng/g and there was strong correlation between the level of serum and tissue vitamin D (Correlation coefficient 

(CC): 0.540, p = 0.001). pTH showed significant negative correlation with serum vitamin D, but not with tissue vitamin D (Serum vitamin D, 

tissue vitamin D; CC: -0.450 and -0.166; p = 0.010 and 0.365). Regarding IMPT, only abduction power demonstrated significant correlation 

with serum vitamin D level (Abduction, external rotation (ER), internal rotation (IR); CC: 0.371, 0.180, and 0.178; p = 0.036, 0.325, and 

0.329, respectively), while abduction and internal rotation power showed stronger correlation with tissue vitamin D level (CC: Abduction, 

ER, IR; 0.445, 0.310, and 0.442; p = 0.011, 0.084, and 0.011, respectively). No correlation was found between tear size and FI with serum 

or tissue vitamin D level (all p > 0.05).

Conclusion: Tissue vitamin D was found to have strong correlation with serum vitamin D and demonstrated stronger positive correlation 

with muscle power than serum vitamin D. Therefore, supplementation of vitamin D would increase tissue vitamin D with enhancing muscle 

function. Further correlation with rotator cuff healing and serum / tissue vitamin D should be more investigated.
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Introduction: Amyotrophic lateral sclerosis (ALS) is a fatal, progressive, neurodegenerative disease of upper and lower motor neuron 

system. ALS frequently presents muscle wasting and extremity weakness. So, early ALS patients may be misdiagnosed as myelopathy, 

radiculopathy, mononeuropathy or even rotator cuff tear. The purpose of this study is to investigate the incidence of misdiagnosis and 

unnecessary orthopedic surgeries in our study population.

Materials and Methods: We retrospectively reviewed medical records of patients diagnosed with ALS in our institution between 2010 and 

2018. 1063 patients with typical, sporadic ALS were reviewed.

Results: 186 patients (17.5%) were misdiagnosed as orthopedic disease (109 males and 77 females). That including 149 spine disorders (80 

cervical and 69 lumbar), 24 nerve entrapment syndromes (18 carpal tunnel syndrome and 6 cubital tunnel syndrome), 15 rotator cuff tear, 

5 adhesive capsulitis of shoulder, 5 brachial plexopathy, 2 internal derangement of knee and 1 thoracic outlet syndrome (14 patients had 

multiple diagnosis). 113 patients (61%) had 123 surgical procedure, 86 spinal decompression (48 cervical and 38 lumbar), 15 carpal tunnel 

release, 7 cubital tunnel release, 10 rotator cuff repair, 2 capsular release of shoulder, 2 knee surgeries and 1 thoracic outlet decompression 

(9 patients had multiple surgery). Mean time from misdiagnosis to operation was 8.2 months (0-75) and almost patients (95%) had no 

improvement after surgery. Operated patients needed mean 15.3 months (1-53) to diagnose as ALS. Mean time from first symptoms to 

diagnosis was 21.1 months (3-98), significant difference was noted between non-operated patients (17.5) and operated patients (23.5, 

p=0.003).

Conclusion: Early symptom of ALS is often considered orthopedic diseases. Patients who had been misdiagnosed and underwent surgery 

required longer time to be diagnosed with ALS. Careful history taking and physical examination should be performed when the orthopedic 

surgeon to encounter these patients.
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Introduction: Iatrogenic radial nerve injury caused by surgical exposure of the humerus is a serious complication. Many anatomic studies 

have described the course of the radial nerve to prevent this devastating injury. Yet, their results do not seem suitable because of their 

limited sample size as well as the dehydration and shrinkage of soft tissues of embalmed cadaveric specimens. We present an anatomic 

study regarding the course of the radial nerve at the posterior aspect of the humerus using 3D reconstruction from CT scan image. The 

purpose of this study was to determine a “danger zone” of the radial nerve to avoid the of iatrogenic injury during surgical treatment of 

humeral shaft fractures.

Materials and Methods: This study was a retrospective study. A total of 652 upper extremity Angio-CT scans from 326 patients were used 

for the study. The patients were selected from a pool who had undergone a CT scan for various causes in an otherwise normal humerus 

with no neurologic deficit of the upper extremity. The original 2D CT data were imported into 3D imaging software, and a 3D model of 

the humerus and radial nerve was built. Humeral length (HL) and trans-condylar length (TL) were measured using 3D real length tool. The 

shortest distances (using 3D length tool) were measured from the most proximal edge of the olecranon fossa to the point where a radial 

nerve contacts a lateral edge (RL), center (RC) and the medial edge (RM) of the posterior aspect of the humeral shaft. The mean ratio of 

HL and TL to values RL, RC and RM were assessed.

Results: The average age was 62.23 years (SD, 7.40). There were 158 (48%) females and 168 (52%) males. HL was 29.1 (±1.9) cm. TL 

averaged 5.3 (±0.6) cm. RL was 10.8 (±1.1; 8.4–14.4) cm, RC averaged 13.2 (±1.3; 11.0–18.2) cm, RM was 15.4 (±1.5; 12.7– 19.8) cm. HL and 

TL correlate with RL, RC, RM (r = 0.451-0.73 [95 % CI 0.279-0.685]). The mean ratio was 0.37 (±0.03) for RL/HL, 0.46 (±0.04) for RC/HL 

and 0.53 (±0.04) for RM/HL. The ratio averaged 1.84 (±0.19) for RL/TL, 2.25 (±0.19) for RC/TL and 2.62 (±0.24) for RM/TL.

Conclusion: The ‘‘danger zones’’ of the radial nerve are the area from 8.4 cm to 14.4 cm proximal to olecranon fossa at the lateral edge 

as well as the regions between 11 cm and 18.2 cm at the center, and between 12.7 cm and 19.8 cm at the medial edge of the posterior 

aspect of the humeral shaft. The humeral length and trans-condylar length is found to be reliable values to estimate course of the radial 

nerve.
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Introduction: There are some cases having anteversion, although scapular glenoid shows retroversion in most of cases. Bone defect of 

glenoid makes change of this retroversion according to cause of arthritis of shoulder and progression. In total shoulder arthroplasty, 

this position and angle of implant could affect the longevity of implants. We analyzed the accuracy of retroversion assessment for the 

2-dimensional (2D) axial computer tomography (CT) images being used in most situations.

Materials and Methods: Cases were included which undertook shoulder 3-dimensional (3D)-CT in this hospital. Those were excluded: 

glenoid deformity by the advanced arthritis, scapular fractures, having past history of operation around shoulder joint. Thirty cases (15 

male and 15 female) were included. There were 11 right and 19 left shoulders. Mean age was 58.3 year-old. To set the standard value, 3D 

model was reconstructed. Images of DICOM was converted to 3D model using ITK-SNAP software (version 3.4.0). After cutting the 3D 

model according to the anatomical axis of glenoid using Meshmixer software (version 3.0 Autodesk research), a retroversion was assessed 

at the cut section. The level of assessment was set at the upper 1/3 and ½ of anatomical superoinferior axis of glenoid, and center of circle 

fitted to the inferior glenoid.

Results: Angle between axis of 2D axial CT images and anatomical superoinferior glenoid axis showed an average 38.4 degrees. 

Retroversion taken in 2D axial CT showed a significant difference with retroversion in cut section of 3D model (upper1/3 위치: p=.351 / ½ 

of anatomical axis: p=.000 / center of circle fitted to the inferior glenoid: p=.000). There were a significant difference between each levels 

in 2D axial CT (p=.000). Each retroversion checked in 3D model showed significant differences (p=.004).

Conclusion: Assessment of retroversion in 2D axial CT images showed a significant statistical difference compared to assessment in 3D 

model. Angle between axis of 2D axial CT images and anatomical superoinferior glenoid axis showed an average 38.4 degrees.
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Introduction: Since both rotator cuff tears (RTCs) and osteoarthritis (OA) influence the articular surface of the glenoid and humeral head, it 

is questionable whether critical shoulder angle (CSA) alone can reflect the lesion of a shoulder joint accurately. The objectives of this study 

were to propose a new radiologic evaluation method considering the humeral head (HH), analyze the correlation between the method 

and CSA, and examine the verification of CSA to patients with RCTs or OA. It was hypothesized that the new method considering the 

humeral head would show the differences between various shoulder diseases better than CSA.

Materials and Methods: Total of 1011 patients were included: patients with RCTs (Group RCT, n = 493), OA (Group OA, n = 73), anterior 

instability (Group I, n = 361), and adhesive capsulitis (Group F, n = 84). CSA and new radiologic parameters including the HH were 

measured in true AP view: The Y angle connecting the lower end of glenoid (LG), center of the humeral head (CH), and the upper end of 

glenoid (UG); The G angle connecting UG, CH, and the lateral tip of the acromion (LA); The YG angle connecting LG, CH, and LA; The R 

angle connecting UG, LG, and CH.

Results: CSA and G angles were the largest in Group RCT (34.2°, 70.4°, p<0.001, respectively) and smallest in Group OA (29.8°, 61.7°, 

p<0.001, respectively). Y angle was the largest in Group OA (82.8°, p<0.001). R angle of Group RCT (52.9°) was significantly larger than 

that of Group OA which was the smallest among groups (48.0°) (p<0.001). CSA was correlated with G and YG angles in Group RCT, and Y,G, 

and R angles in Group OA (p<0.05). CSA showed highest correlation with the size of RCTs (correlation coefficient (CC): 0.138).

Conclusion: Among simple radiographic evaluation methods including the humeral head, Y angle, G angle, and R angle reflected the 

correlation with lesions in patients with RCTs or OA well. CSA showed the highest correlation coefficients with the size of RCTs among all 

measurement methods. The results of this study suggested that CSA is a meaningful evaluation method reflecting the anatomical shape of 

the humeral head, even though it does not measure the humeral head.
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Introduction: Outcomes of conservative treatment of mid-clavicular fracture is not favorable as expected. Deformed clavicle results from 

malunion changes shoulder girdle. Especially, shortening of shoulder girdle cause impairment of shoulder muscle function and cosmetic 

dissatisfaction. The purpose of this was to analyze scapular position change and its associated factors after acute mid-clavicle fracture.

Materials and Methods: Total 117 acute clavicle fracture patients and 100 normal controls were included. On standing chset radiographs, 

position change of scapula was assessed. Medial-lateral(med-lat) migration was defined by the difference of distance from the spinous 

process to the coracoid base of both side scapula. Superior-inferior migration was defined by vertical distance bewteen inferior pole of 

both scapula. These measurement were repeated in normal controls to determine cut-off value for abnormal scapula position. Potential 

associted factors were anlyzed including age, gender,body mass index, fracture location, clavicle shortening percent and length.

Results: A cut-off value for abnormal scapular positon was 5mm of sup-inf migraion and 6mm of medial lateral migration. Forty-nine of 

117 patients(41.9%) had abnormal scapular position. Shortening of clavicle was significantly associated with medial-lateral migration of 

scapula (p<0.001). Medial migration of the scapula was observed in the case with clavicle shortening more than 8mm or 7% compared to 

the normal side. There were no other significant associtated factors in abnormal scapular position.

Conclusion: This study showed that a significant position change of scapula occurred in 41% after acute mid-clavicle fracture. Clavicle 

shortening more than 8mm or 7% was related to scapula medial migration. Therefore, surgeon should check scapular position in the case 

with clavicle shortening more than these values.
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Introduction: Carpal tunnel syndrome (CTS) after open reduction and internal fixation (ORIF) of a distal radius fracture (DRF) is a well-

known complication. However, few studies have evaluated the risk factors for the development of postoperative CTS following volar 

fixation of a distal radius fracture in delayed phase. Although there are many treatment options for DRF, we focused on volar plate fixation 

(VPF) which is one of the most generally accepted and reasonable treatment options for DRF. Thus, we investigated many factors affecting 

the development of CTS after open reduction and volar plate fixation (VPF) of a DRF.

Materials and Methods: We retrospectively reviewed 339 consecutive patients with VPF after a DRF. These 339 patients were divided 

into two groups according to the development of CTS after VPF of a DRF. CTS after VPF developed in 16 patients (Group B) with an 

average age was 60.8 years (range, 42-85 years). From the patients older than 41 years without the development of post-operative 

CTS, 150 patients (Group A) selected through simple random probability sampling without replacement. We investigated a wide variety 

of demographic and radiologic factors in the two groups and determined each factor’s significance in CTS development by statistical 

methods.

Results: The prevalence of CTS after VPF of DRF was 5.2%. The type of initial fracture according to AO classification was statistically 

significant in the occurrence of post-operative CTS (p=0.01). Especially, type C3 was significantly prevalent in group B patients (p=0.003). 

In univariate analysis, initial radial length, initial radial inclination, and post-operative dorsal tilt were significant predictors of CTS after VPF, 

but in multivariate analysis, only post-operative dorsal tilt showed a statistically significant result (p=0.021, Exp(B) : 1.101, 1.015<CI<1.195). 

According to Soong’s classification, grade 2 was significantly prevalent in Group B patients (p=0.049, odd’s ratio : 3.245, 1.116<CI<9.439).

Conclusion: The risk of development of post-operative CTS increased when the fracture type was severe, the post-operative dorsal tilt 

was increased, and the plate placed adjacent to “watershed” line. We recommend that surgeons consider prophylactic CTR in severely 

comminuted DRF and place the volar plate proximal to “watershed” line.
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Introduction: Double-tiered subchondral support (DSS) procedure and optimal distal dorsal cortical distance (DDD) achievement have been 

reported to be effective in treating distal radius fractures, but there is no study of osteoporotic distal radius fractures in elderly patients. In 

this study, we demonstrated the efficacy of DSS procedure and optimal DDD achievement with a variableangle volar locking plate system 

for the treatment of osteoporotic distal radius fractures in elderly patients.

Materials and Methods: 122 patients (mean age, 73.3 years; age range, 65–88 years) with distal radius fracture were treated using 

variable-angle volar locking plate system with DSS procedure. Patients were divided into the DSS and non-DSS groups based on their 

postoperative and 12-month follow-up radiographs, and radiological and clinical assessment was performed. Finally, we divided all 122 

patients into two groups based on the volar tilt of 6° using the 12-month follow-up radiographs, and each postoperative DDD value was 

compared.

Results: Volar tilt decreased (P = 0.02), and ulnar variance increased (P = 0.01) more in the non-DSS group. The non-DSS group showed a 

significant correlation between postoperative DDD value and change in DDD value (P = 0.00). The mean postoperative DDDs in the group 

with final volar tilt < 6° and in the group with final volar tilt ≥ 6° were 6.4 mm (SD ± 1.7 mm) and 4.6 mm (SD ± 1.4 mm) (P = 0.02). At 

4-month follow-up, pronation (P = 0.05) and supination (P = 0.04) were improved and at 12-month followup, supination (P = 0.05) were 

improved in the DSS group

Conclusion: The use of DSS procedure and the reduction of DDD to 4.6 mm or less using a variable-angle volar locking plate system was 

effective in maintaining anatomical reduction for the treatment of osteoporotic distal radius fractures in elderly patients.
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Introduction: To avoid dorsal cortical screw penetrating in volar plate fixation of distal radius fracture, several techniques have been 

introduced through intraoperative image intensifier. Although using these technique, the authors detected penetrated dorsal cortex of 

distal radius by three dimensional tomography after removal of volar plates.

Materials and Methods: The 3D-CT scans were performed after removal of implant that assessed bony union treated by internal fixation 

in patients of distal radius fracture. According to location of extensor tendons, screw traces were divided into 4 groups. Clinical outcomes 

were measured by the Disability of the Arm, Shoulder and Hand (DASH), and Modified Mayo Wrist Score (MMWS). Statistically analysis 

was performed with independent t-test and regression analysis.

Results: The patients with dorsal plating, malunion, accompanying metaphyseal or diaphyseal ulnar fracture being excluded, total 310 

patients were included in this study. In 131 cases, the traces of dorsal cortical screw penetration were seen in 3D-CT scan (42.3%). 

There was not different in DASH and MMWs statistically, comparing the non-penetrating and penetrating group (p= 0.407, 0.853). Of 

total 242 screw traces, 90 in extensor carpi radialis longus, 26 in extensor carpi radialis brevis, 31 in extensor pollicis longus, 95 in fourth 

compartment were detacted. In regression analysis, all positions of screw traces did not have relations with DASH and MMWs (p=0.664, 

0.989). But in 2 cases that exist traces of screw in third compartment, extensor pollicis longus were ruptured at 2 months and 3 months 

after primary surgery.

Conclusion: Although effort for detecting the dorsal cortical screw involvements by using intraoperative image intensifier, a number of 

screw traces were found in 3D-CT scan. Because of irregular shape of dorsal cortex in distal radius, especially Lister’s tubercle and radial 

styloid, careful assessment is needed when deciding the length of screws
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Introduction: Acute ulnar-sided wrist pain typically results from a traumatic event and traumatic TFCC could be one of the causes. 

However, we do not know the efficacy of surgical treatment in old traumatic TFCC tears. The purpose of this study was to classify the 

patients according to the time of surgical treatment after trauma and to compare the treatment results to clarify the efficacy of surgical 

treatment in patients with old traumatic TFCC tears.

Materials and Methods: A retrospective analysis was performed on a cohort of patients who underwent repair of TFCC Palmer 1A or 

1B lesion between March 2011 and September 2017. Ninety-one patient were clinically reviewed and the patients who received surgical 

treatment within 24 months after trauma were designated as group A (n=48), and those who received surgical treatment after 24 months 

were designated as group B (n=43). We measured postoperative clinical outcomes, such as range of motions of wrist, the visual analogue 

scale (VAS) for pain, grip strength and Quick Disabilities of the Arm, Shoulder and Hand (Quick DASH) score and compared them between 

two groups.

Results: Both two groups showed an overall improvement in wrist motion in all planes after surgery, except extension. A comparison of 

the clinical results between the two groups demonstrated that range of motion of supination-pronation (group A : 163, group B : 149, p 

= 0.037) and grip strength (group A : 75 lb, Group B : 63 Ib, p = 0.017) was better in the early repair. However, there were no statistical 

differences in range of motion of flexion-extension (group A : 127, group B : 129, p = 0.163), visual analogue scale (VAS) for pain (group A 

: 1.8, group B : 2.1, p = 0.489), Quick Disabilities of the Arm, Shoulder and Hand (Quick DASH) score (group A : 11, group B : 16, p = 0.430).

Conclusion: Not only in acute traumatic TFCC tears, but in old TFCC tears, satisfactory results can be obtained through surgical treatment – 

open or arthroscopic TFCC repair.
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Introduction: Although the triangular fibrocartilage (TFC) with its ulnar foveal attachment is the primary restraint of the distal radioulnar 

joint (DRUJ), morphologic changes of TFC after foveal tear remains unclear. The aim of this study was to assess whether distally protruding 

morphology of TFC on MR image, which look like a mountain-top, were associated with presence of foveal tear on arthroscopy.

Materials and Methods: One-hundred and thirty-two patients (134 wrists) who underwent MR imaging study and wrist arthroscopy 

performed by a single surgeon between September 2014 and March 2018 were retrospectively evaluated. The protruding shape of TFC 

was measured on coronal MR image, by calculating height-to-width (H/W) ratio of TFC (height, perpendicular distance between fovea 

and distal margin of TFC; width, perpendicular distance between radius attach point to ulnar styloid process). Subject’s demographic 

information, ulnar variance and presence of ulnar styloid nonunion were assessed. The association of the variables and presence of foveal 

tear was investigated.

Results: Arthroscopy showed TFC foveal tear in 102 wrists and other 32 wrists showed non-foveal tear. Univariable analysis showed H/W 

ratio and presence of styloid nonunion were significantly greater in the foveal tear group (p < 0.05 for all). Multivariable analysis showed 

that only H/W ratio of TFC has a positive association with foveal tear (odds ratio [OR], 1.152; 95% CI, 1.053– 1.261; p = 0.002). Estimated 

cutoff values for the H/W ratio were 41% (area under the curve [AUC] 0.74).

Conclusion: The protruding shape of TFC represented with height-to-width ratio was associated with foveal tear. It can be used for 

additional predictor of tears of the foveal attachment of the TFC.
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Introduction: This study was designed to compare the clinical outcomes and residual instability conservative and operative treatment of 

peripheral TFCC tear after acute distal radius fractures.

Materials and Methods: We reviewed retrospectively patients who treated with volar locking plate for distal radius fractures. We enrolled 

39 patients suffering from the distal radius fracture with peripheral tear of TFCC that confirmed with arthroscopy. All distal radius fractures 

were fixed with a volar locking plate. 26 patients of them were conservatively treated with long arm splint(groupA). 13 patients were 

operatively treated with TFCC repair(group B). We compared the clinical outcomes between the conservative and operative treatments, 

using their range of motion; Disabilities of the Arm, Shoulder, and Hand score; PRWE score; and grip strength. At finial follow-up, we 

checked DRUJ stability with stress test and recorded the grade of DRUJ stability from 0 to 3.

Results: There was no statistically significant difference in the DASH score, PRWE score, grip strength, and wrist range of motion between 

two group. At final follow-up, DRUJ stress test showed similar stability in both groups. Conclusion: We think that the conservative 

treatment with long arm splinting will provided good clinical results without DURJ instability.
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Introduction: To evaluate the clinical results of patients treated by arthroscopic debridement and thermal shrinkage of the isolated 

traumatic lunotriquetral(LT) ligament tear without triangular fibrocartilage complex(TFCC) tear.

Materials and Methods: We retrospectively reviewed the results for 12 patients (10 men, 2 women; mean age, 30 years) who underwent 

arthroscopic debridement and thermal shrinkage for the treatment of isolated traumatic LT ligament membraneous portion tear at our 

hospital. The criteria for inclusion were: 1) persistent ulnar-sided wrist pain with definitive trauma history after conservative treatment over 

a 3-month period; 2) more than 6 months of follow-up postoperatively. The exclusion criteria were: 1) combined TFCC tear; 2) combined 

TFCC central wear; 3) complete LT ligament tear or perilunar instability. The patients were followed for a mean of 9 months. The patients 

had isolated traumatic LT ligament tear caused by: sprain (N=6); falls (N=5); and boxing (N=1). All the patients underwent MRI. The 

radiographs for ulnar variance (UV), ulnar dorsal subluxation, and function of the wrist using grip power, DASH score, and Mayo wrist 

score were examined in all the patients both preoperatively and postoperatively.

Results: For the preoperative MRI, LT ligament tear was not definitely observed in all cases excepting distal radioulnar joint (DRUJ) 

subluxation in 8, lunate bony contusion in 2, ulnar styloid bony contusion in 1 and occult ganglion of dorsal scapholunate ligament in 2. 

The average duration from trauma to surgery was 5months. Preoperative ulnar stress test was positive in 8, DRUJ stress in 7, ballottement 

test in 7 and supination limitation in 1case. The average values for the preoperative simple radiographic findings were: UV, 2.6 mm; and 

dorsal subluxation at the distal ulna, 1.0 mm. Arthroscopically LT tear type was flap tear in 10 and bucket handle tear in 2. In all the cases, 

the pain improved postoperatively(VAS: from 4 to 1.5). Grip power (compared to the uninvolved limb) was 66% preoperatively and 81% 

postoperatively. The DASH scores were 36.8 points preoperatively and 7 points postoperatively. The Mayo wrist scores were excellent 

in 3 cases, good in 8 cases, and fair in 1 cases, and the average score improved significantly from 68 points preoperatively to 87 points 

postoperatively. Two patients experienced ECU tendinitis.

Conclusion: LT ligament tear should be differentiated from TFCC lesion when the patients is presented with ulnar wrist pain because MRI 

cannot detect LT ligament tear. Arthroscopic debridement and thermal shrinkage for the treatment of isolated traumatic LT ligament tear 

can reduce pain.
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Introduction: Arthroscopic technique has been gaining popularity for the treatment of chronic recalcitrant tennis elbow. Recently, use of 

70° arthroscope has been introduced as it allows for better visualization of the degenerated tissue in Tennis elbow. However, its clinical 

effects have not been investigated in comparison with those of conventional 30° scope. We aim to compare the outcomes of arthroscopic 

debridement using 30° arthroscope alone with those using additional 70° arthroscope for the treatment of chronic recalcitrant tennis 

elbow

Materials and Methods: We retrospectively analyzed the electronic medical records of the patients with chronic recalcitrant tennis elbow 

from January 2011 to February 2017. We evaluated the patients with pain visual analogue scale (VAS) and quick Disabilities of the Arm, 

Shoulder, and Hand questionnaire (DASH) at the pre-operative visit, and at 3 moths, 6 months, and over 12 months after the surgery. 

These outcomes were compared between the patients with the 30° scope alone (30° group) with those with additional 70° (70° group) 

scope

Results: A total of 68 consecutive patients were included. The thirty-degree group included 41 patients with a mean age of 47 (range, 26–

61), and the 70° group included 27 patients with a mean age of 50 (range, 34–61). Both groups are comparable regarding demographic 

data, pre-operative pain VAS and quick DASH scores, and follow-up period. After surgery, both groups showed significant and progressive 

improvements at 3 moths, 6 months and final follow-up (P<0.05). However, there were no significant differences of pain VAS scores and 

quick DASH scores between the two groups at all the time points of measurement (P>0.05). The rate of excellent outcomes (67% vs, 45%, 

P=0.051) and poor outcomes (24% vs. 26%, P=0.886) are also comparable between the groups

Conclusion: The use of additional 70 arthroscope did not provide a significant improvement in the outcomes of arthroscopic debridement 

for chronic recalcitrant tennis elbow
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Introduction: The purpose of this study was to evaluate outcomes of arthroscopic assisted reduction (AR) with PQ preservation for volar 

plating of intra-articular distal radius fracture (DRF) and to assess prognostic factors that affect the functional outcomes after AR-VP with 

PQ preservation of intra-articular DRF.

Materials and Methods: Between March 2014 to February 2017, a total of 54 patients who had intra-articular DRF (AO/OTA classification 

C-type), and underwent AR-VP through PQ preservation technique, and completed 1-year follow-up were enrolled. They were 23 males 

and 31 females with an average of 50.9 years old (17 to 73). Final evaluations of clinical and radiological outcomes were performed at 1 

year after surgery. included visual analogue scale(VAS) score, disabilities of arm, shoulder, and hand (DASH) questionnaire, Patient-Rated 

Wrist Evaluation (PRWE) questionnaire, the Mayo modified wrist score (MMWS), range of motion (ROM) and grip strengths. Radiologic 

parameters including radial height, radial inclination, ulnar variance, and palmar tilt were measured on plain radiographs. The prognostic 

factors were assessed by comparing the variables among the two groups based on MMWS: group I (excellent & good scores) and group II 

(fair & poor scores).

Results: The time to union averaged to 5.7 weeks (4.5 to 8) after surgery. At one year after surgery, VAS averaged to 0.48 (0 to 6), PRWE 

score to 21.42 (0-105), and DASH score to 12.88 (0-56.6). The mean ROM of the wrist compared to contralateral side was 93% in flexion, 

66% in extension, 108% in radial deviation, 89% in ulnar deviation. The mean pronation and supination arch of the forearm was 98% 

and 99% of contralateral side. The mean grip strength was 84.5% (25-119) of the opposite side. The mean radial height, radial inclination, 

ulnar variance, and palmar tilt were shown to be no difference compared to uninjured wrist. MMWS were 10 excellent, 22 good, 14 fair, 

and 8 poor. According to univariate analysis, all radiographic parameters at injury, sex, and presence of intra-articular comminution shows 

significant difference between the groups (p < 0.05). In the multivariate analysis, female, presence of intra-articular comminution, and 

Dorsal or Palmar tilt more than 20.1º compared to uninjured wrist were considered as significant poor prognostic factors of functional 

outcome for AR-VP with PQ preservation of intra-articular DRF.

Conclusion: AR-VP with PQ preservation for intra-articular DRF provides reliable clinical and radiological outcomes. However, female, 

presence of intra-articular comminution, and palmar or dorsal tilt more than 20.1º compared to uninjured wrist at initial injury are 

considered as poor prognostic factors for this technique of intra-articular DRF.
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Introduction: The effect of ulnar plus variance (UPV) on the outcomes of triangular fibrocartilage complex (TFCC) repair is not well 

understood. The purpose of this study was to compare the outcomes of arthroscopic repair for TFCC 1b tear between patients with UPV 

and those without UPV.

Materials and Methods: We retrospectively analyzed the electronic medical records of the patients sustaining traumatic TFCC 1b tear from 

June 2014 to February 2017. We evaluated the patients with pain visual analogue scale (VAS) at three domains (overall, at hard work, and 

at rest) and Patient-Rated Wrist Evaluation (PRWE). Clinical outcomes and arthroscopic findings were compared between the patients with 

UPV (UPV group) and those without UPV (non-UPV group).

Results: A total of 38 consecutive patients were included. The UPV group consisted of 21 patients with a median age of 33 (15 male), and 

the non-UPV group consisted of 17 patients with a median age of 25 (10 male). Demographic data were comparable (P > 0.05) except for 

age (P=0.05). The subtypes of TFCC 1b tear, signs of ulnocarpal abutment, and the incidence of concomitant intercarpal ligament injuries 

were not significantly different between the groups (P>0.05). Post-operative outcomes were also similar between the groups regarding 

the scores for pain VAS and PRWE, and the rates of the excellent and poor outcome (P>0.05).

Conclusion: The ulnar plus variance did not significantly affect the outcomes of arthroscopic repair for TFCC 1b tear.

Acknowledgment: I cannot express enough thanks to my professor and collegue for their continued support and encouragement: Dr. 
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Introduction: To assess union and complication rates associated with the use of volar locking plate and wedge bone grafting for the 

treatment of unstable scaphoid fracture waist nonunions.

Materials and Methods:

Methods: A total of 7 patients (6 male and 1 female; mean age, 32.38 years) with unstable scaphoid waist nonunions were treated by 

reduction of the collapse deformity, insertion of volar wedge bone graft, and internal fixation with the use of volar locking plate and 

screws with a mean follow up of 7.8 months. Union was determined by radiographs and computed tomography, and range of motion, 

scapholunate and radiolunate angles were calculated on final radiographs and follow-up computed tomography.

Results: All 7 scaphoids united in a mean time for 8 weeks (6 – 11 weeks). Both scapholunate angle and radiolunate angles decreased, 

returning to normal range. The average extension-flexion arc of the injured wrists was 128 degrees(59° flexion, 69° extension), which 

was 16 % less than that of the uninjured wrists. Pro- and supination were normal. All patients had satisfactory correction of scaphoid 

deformity and the associated dorsal intercalated segment instability. No hardware problems were identified and no revision procedures 

have been necessary during follow-up period.

Conclusion: The use of volar locking plate with wedge bone graft for the treatment of unstable scaphoid nonunion is safe and effective. It 

may provide rapid union and permit earlier rehabilitation of the wrist.

Acknowledgment: none
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Introduction: As a source of corticocancellous grafts for treating scaphoid nonunions, the anterolateral corner of the distal radial 

metaphysis has several advantages over iliac bone. However, comprehensive comparison on its surgical outcomes compared to the 

traditional AIBG has not been fully explored. The aim of this study was to compare the two groups depending on the source of 

corticocancellous autograft (iliac crest versus anterolateral corner of distal end of radius) for the treatment of scaphoid waist non-unions.

Materials and Methods: A total of 50 waist nonunion were included in this retrospective follow-up study. 10 patients were not accessable 

and 2 patients refused to attend follow-up checks. Therefore, a total of 38 patients were included in this study with a mean followup 

interval of 16 (12-36) months. 23 patients were treated using iliac bone graft (Group A) and 15 patients with anterolateral corner of distal 

radius (Group B). Clinical assessment included range of motion (ROM), pain according to the visual analogue scale (VAS), grip strength, 

disability of the arm, Shoulder and Hand Score, Patient-Related Wrist Evaluation Score, modified Mayo wrist score. The follow-up study on 

each patient included a CT-Scan of the wrist which was analyzed for union, osteoarthritis, dorsi-flexed intercalated segment instability and 

humpback deformity.

Results: 37/38(97%) of the scaphoid waist nonunions showed union, 22/23(95.7%) in Group A and 15/15(100%) in the Group B. Union 

rate and time to union showed no significant differences between the two groups. Radiologically, Restoration of scaphoid deformity was 

corrected degree of restoring normal scaphoid alignment evaluated with scapho-lunate angles showed superior deformity correction 

capability in Group B than in Group A (p<0.05). Radiologically, the average lateral intrascaphoid angle, the radio-lunate angle, scapho-

lunate angle are improved postoperatively in both group (p<0.05). Degree of restoring normal scaphoid alignment evaluated with scapho-

lunate angles showed superior deformity correction capability in Group B than in Group A (p<0.05). Percentage of significant residual 

deformity postoperatively was not significant between the two groups. Functional outcomes evaluated with restriction of ROM, modified 

MAYO score, the PRWE score, the DASH score, and the rate of complications showed no difference between the two groups.

Conclusion: Corticocancellous bone graft form anterolateral corner of distal end of radius has comparable results with the one from 

traditional iliac crest in regards to bony union, restoring normal scaphoid alignment, wrist function, and it has a better results than the 

traditional AIBG in regards to restoring normal scaphoid alignment evaluated with scapho-lunate angle.

Acknowledgment: Thank you for attention to this presentation
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Introduction: Based on current studies, there was no significant difference of union rate between bone grafting methods or fixation 

methods when treating scaphoid nonunion. However, by our observation, cancellous bone appears to play an important role in healing 

non-united scaphoid bone. Thus, we hypothesized that union rate of scaphoid nonunion would be different when cancellous bone 

grafting with k-wire fixation was used than when cortico-cancellous bone grafting with screw fixation was used, because the amount of 

cancellous bone provided with nonunion site was different between two techniques.

Materials and Methods: Inclusion criterion is a scaphoid nonunion located at waist. Proximal pole or distal pole nonunion and AVN 

confirmed on MRI were excluded. We consecutively reviewed 38 patients and divided the patients into three groups, according to bone 

grafting and fixation methods.: Cancellous bone grafting with K-wire fixation (group 1), cortico-cancellous bone grafting with K-wire 

fixation (group 2) and cortico-cancellous bone grafting with headless screw fixation (group 3). Nonunion type was classified according 

to Herbert classification. Presence of DISI deformity was checked and defect size was measured. Time to surgery and time to union were 

described. Union rate was compared between groups.

Results: There was 13 patients in group 1, 12 patients in group 2, and 13 patients in group 3. Statistical analysis shows no significant 

differences in demographic factors. Herbert type 2 fracture was more common in all groups. DISI deformity was found in seven to nine 

patients in each group. Mean defect size of each group ranged from 5.9 to 6.6 mm3. There was no difference in mean time to injury and 

mean time to union between groups. Union rate was 100% in group 1, 83% in group 2 and 77% in group 3.

Conclusion: According to the result of this study, it appears that the amount of cancellous bone affected healing of non-united scaphoid 

bone. Thus, the conditions providing inadequate cancellous bone with nonunion site should be avoided. We think that special care should 

be taken when using cortico-cancellous bone, especially along with screw to treat scaphoid nonunion, because it might lower union rate 

by failing to provide inadequate cancellous bone.

Acknowledgment: none
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Introduction: The degeneration of the triangular fibrocartilage complex (TFCC) is usually combined in patients with ulnar impaction 

syndrome. Because ulnar shortening osteotomy can decrease the load-sharing through the ulnar carpus, there may be a possibility of 

indirect healing of TFCC degeneration after ulnar shortening. In this study, we focused on the changes of the TFCC degeneration after 

ulnar shortening osteotomy using 3D CT wrist arthrography.

Materials and Methods: We retrospectively reviewed all patients who were diagnosed as ulnar impaction syndrome and underwent ulnar 

shortening osteotomy from January 2014 to December 2016. Of them, we enrolled 17 wrists of 14 patients who had checked 3D CT wrist 

arthrography preoperatively and checked postoperative CT wrist arthrography repeatedly one year after surgery. The average age at the 

time of surgery was 37 years.

Results: In all patients, the degeneration of TFCC was observed in preoperative CT wrist arthrography. Six wrists were IIA, three were IIB, 

seven were IIC, and one was IID according to Palmer classification. One year after surgery, the degeneration of TFCC improved in three 

wrists, and worsened in two wrists. In the other twelve wrists, there were no changes in the degeneration of TFCC. The average visual 

analog scale (VAS) for pain was improved from 7 (range, 5~9) preoperatively to 3 (range, 0~6) one year after surgery.

Conclusion: Although ulnar side wrist pain was much improved after ulnar shortening osteotomy, indirect healing of the TFCC 

degeneration was not observed in most of our cases one year after surgery. Therefore, we can conclude that indirect healing of the TFCC 

degeneration may need more time or may not occur after ulnar shortening osteotomy. The degeneration of the TFCC may not seem to be 

the main cause of the ulnar side wrist pain in patients with ulnar impaction syndrome.

Acknowledgment: No support in any form have been received from a commercial party.
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Introduction: Intraosseous cysts of lunate caused by ulnar impaction syndrome can be easily identified by simple X-ray for distal radius 

fracture patients. There is not enough clinical evidence yet, about how the surgery after open reduction and volar metal plate fixation for 

distal radius fracture may affect cystic lesions of those patients. In this study, radiological and functional measurements have been done 

post-operatively for patients to investigate how the intraosseous cysts of lunate influence after the surgery.

Materials and Methods: The investigation was operated for 388 patients who had undergone the surgery due to distal radius fracture 

from July 2006 to December 2017. 18 among those, who was diagnosed by simple X-ray on PA view to have intraosseous cyst of lunate 

after received open reduction and volar metal plate fixation, were selected as an experimental group. Among the rest of them, 370 

patients, 18 were designated to be a control group after consideration of age, gender, AO classification, and the mean of the follow-up 

periods. Matching cohort study between the control and the experimental groups was performed. For both groups, ulnar variance from 

the post-operative X-ray image to X-ray image on the final outpatient visit was measured. Radius slope, radius length, and volar slope were 

also measured from the X-ray image on the final outpatient visit. VAS score was graded on the final outpatient visit for the functional 

evaluation. Statistical significance betweeen two groups was analyzed by Mann- Whitney test.

Results: There was no significant difference on age, gender, AO classification, and the mean follow-up period between two groups. 

Ulnar variance was measured to be 0.6 mm in the experimental group and 1.0 mm in the control. Radius slope was 19.3 degree in the 

experimental group while it was 20.9 degree in the control. Radius length was 9.1 mm in the experimental group and 9.7 mm in the 

control. Volar slope was measured as 8.5 degree and 4.4 degree in the experimental and the control groups, respectively. Post-operative 

VAS scores were recorded as 1.55 for both groups. The result of Mann-Whitney test was p=0.406 in ulnar variance, p=0.126 in radius 

slope, p=0.203 in radius length, and p=0.059 in volar slope, which indicate no statistical difference on all of the radiological indices. The 

test result for VAS score was p=0.938, showing that there was no significant difference between two groups as well.

Conclusion: As a result, it was found that cystic lesions of lunate caused by ulnar impaction syndrome for distal radius fracture patients did 

not make any statistical difference, according to the clinical indices.

Acknowledgment: Consequently, it is assumed that the finding of cystic lesions of lunate from simple X-ray images prior to the surgery for 

distal radius fracture will not greatly affect the post-operative prognosis for patients.
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Introduction: Idiopathic ulnar impaction syndrome(UIS) is a degenerative condition which distal ulna abuts lunate and triquetrum, as a 

consequence of positive ulnar variance. Ulnar shortening osteotomy for ulnar impaction syndrome is considered to be an appropriate 

choice of treatment, but the occurance of distal radioulnar joint(DRUJ) osteoarthritis has been reported in the literature. The authors 

restrospectively reviewed 27 patients with idiopathic ulnar impaction syndrome who undergone ulnar shortening osteotomy, 

hypothesizing that some features including ulnar variance, amount of ulnar shortening, are associated with DRUJ osteoarthritis.

Materials and Methods: Twenty-seven patients who undergone ulnar shortening osteotomy from June 2006 through May 2009 in our 

facility was enrolled. There were 21 men and 6 women, with average age of 42.6±7.21 years (ranged 28 through 64). The mean follow-

up period was 121.97±12.12 months, ranged 119 to 145. To evaluate the patients, we used visual analogue scale(VAS), range of motion 

of wrist (pronation, supination, flexion and extension), Patient-Rated Wrist Evaluation(PRWE), and Disabilities of the Arm, Shoulder, and 

Hand(DASH). For radiological assessment, we measured the ulnar variance pre- and postoperatively. There were 5 DRUJ osteoarthritis at 

the last follow-up, refer to the presence of DRUJ osteophyte, and we compared the preand postoperative ulnar variance, amount of ulnar 

shortening, clinical evaluation scores between the OA- and non-OA groups.

Results: We found that clinical evaluation of patients were significantly improved after surgery in VAS score (7.7±1.1 preoperatively to 

1.3±0.9 postoperatively), PRWE (84.4±9.4 preoperatively to 21.0±7.6 postoperatively), DASH (76.3±10.4 preoperatively to 20.8±6.2 

postoperatively) and wrist ROM (87.2%, 85.4%, 91.7%, 90.9%, pronation/supination/flexion/extension, respectively, compared with 

contralateral wrist). The preoperative ulnar variance was 3.5±1.1mm, which was improved to –0.2±0.8mm postoperatively. There were no 

postoperative complications. Comparing between the two groups, preoperative ulnar variance (5.1±1.9mm in OA group, 3.3±1.0mm in 

non-OA group, p<0.05) and the amount of shortening (5.0±0.4mm in OA group, 3.4±1.2mm in non-OA group) was higher in OA group 

compared with non-OA group. Other variances showed no significant difference between the two groups.

Conclusion: The authors found out the satisfactory outcomes of ulnar shortening osteotomy in idiopathic ulnar impaction syndrome 

through a long-term follow-up. The preoperative ulnar variance may be the risk factor of DRUJ osteoarthritis.
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Introduction: Ulnolunate distance (ULD) is the principal parameter of ulnar impaction syndrome. Traditionally, the ulnolunate abutment 

has been thought to be aggravated by forearm pronation because of the increase in ulnar variance (UV). We hypothesized that in three-

dimensional (3D) space, the ULD might be greater in pronation because the ulnar head is dorsally translated.

Materials and Methods: Twenty-one three-dimensional reconstructions of computed tomographies (CTs) of wrists taken in supination and 

pronation were used. ULD was measured in each position, and ULD change from supination to pronation was calculated. UV change from 

supination to pronation and the amount of translation of the ulnar head (TUH) from supination to pronation were measured directly by 

superimposing reconstructions of the supinated wrist and the pronated wrist.

Results: The mean ULD in pronation was significantly greater than that in supination (p = 0.009). The mean ULD change from supination 

to pronation was 0.4 ± 0.6 mm. The mean UV change from supination to pronation was 0.03 ± 0.6 mm. The mean amount of TUH from 

supination to pronation was 4.0 ± 2.2 mm. There was no significant correlation between the ULD change and the UV change. The ULD 

change had a significant positive linear relationship with the amount of TUH (Pearson’s correlation coefficient = 0.525, p = 0.014).

Conclusion: ULD change during forearm rotation is determined by the amount of TUH rather than by UV change. It may suggest that the 

TUH is a physiological mechanism which prevents ulnolunate impingement during pronation.

Acknowledgment: Nothing.
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Introduction: We performed a retrospective case-control study to explore the hypothesis that conditions adjacent to Lister’s tubercle (LT) in 

patients with distal radial fractures (DFRs) exhibiting dorsal comminution would influence the extent of delayed EPL rupture.

Materials and Methods: Of patients treated by placement of volar locking plates (VLPs) between March 2011 and December 2015, we 

analyzed data from the final 314 patients who met the inclusion and exclusion criteria. We designated group 1 as the “EPL rupture” and 

group 2 as the “no EPL rupture”. Basic demographic data, radiological findings, and operative variables were evaluated. Using three-

dimensional computed tomography (3D CT), we classified fracture patterns around LT as follows: type I [no fracture line/fragment on LT or 

in the EPL groove (third compartment)], type IIA (LT or EPL groove fracture with < 2 mm displacement), type IIB (LT or EPL groove fracture 

with > 2 mm displacement), and type III (presence of an island-shaped fracture fragment of LT).

Results: EPL ruptures were found in 18 patients (5.7%). The basic demographic parameters did not differ significantly among the groups. 

Clinically, neither the time to surgery nor the type of VLP used (of three different types) was not significantly associated with EPL rupture, 

nor was arthroscopically assisted reduction. In terms of radiological variables, the overall ratio of intra-to-extra-articular fractures did 

not differ among the groups. However, the fracture type affected the extent of rupture significantly, the odds ratio of which increased 

significantly in the fracture order IIA, IIB, and III, compared with type I.

Conclusion: The extent of delayed EPL rupture after treatment of DRFs by VLPs was associated with the fracture pattern around the LT. 

Especially, an island-shaped LT fracture was associated with a high rupture risk because callus formation narrowed the EPL groove.

Acknowledgment: None.
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Introduction: To demonstrate how the pronator quadratus(PQ) muscle function is affected in terms of forearm pronation after volar 

plating of distal radius fracture with PQ preservation and whether clinical outcomes would be affected by any pronation strength decrease 

compared to conventional technique.

Materials and Methods: A randomized controlled prospective study was performed by gathering data from all sixty-six patients treated 

with volar locking plate fixation for distal radius fractures divided into three groups: Group 1 with PQ preserving, Group 2 with PQ repair 

after splitting, and Group 3 with PQ non-repair after splitting. Clinical outcome measurement included the visual analogue scale(VAS), the 

disability of the arm, shoulder and hand(DASH) score, the patient-rated wrist evaluation(PRWE) score, range of wrist motion, grip strength 

at 12, 24, 48weeks after surgery, and the isokinetic force of forearm pronation strength at 48weeks after surgery. Radial height, radial 

inclination, ulnar variance, and palmar tilt were measured on wrist radiographs which takes immediately after surgery and at last follow-up 

for the radiologic outcomes.

Results: At 12 weeks after surgery, the average grip strength was 34.5±18.43N in group 1, 45.5±21.57N in group 2, and 31.91±15.4N 

in group 3.(P=0.043) At 24 weeks after surgery, the average extension was 71.32±11.94º in group 1, 79.91±8.37º in group 2, 73.05±

12.56º in group 3.(P=0.031) Radial deviation was 19.55±4.21º in group 1, 22.91±6.49º in group 2, 17.95±5.46º in group 3.(P=0.012) 

Ulnar deviation was 26.55±6.1º in group 1, 31.14±4.86 in group 2, 27.36±6.97 in group 3.(P=0.033) The average grip strength was 42.23

±21.62N in group 1, 60.23±23.68 in group 2, 47.45±21.97 in group 3.(P=0.029) At 48 weeks follow up, the average PRWE score was 

11.21±15.37 in group 1, 7.78±9.93 in group 2, 21.18±20.32 in group 3.(P=0.018) Radiologic parameters were no statistically difference 

among the three groups. There were no complications such as complex regional pain syndrome(CRPS), post-traumatic arthritis, malunion, 

nonunion, delayed union, and reduction loss.

Conclusion: Pronator quadratus muscle preservation with volar plating in distal radius fracture does not have benefit of forearm pronation 

strength, clinical and radiologic outcomes. Instead of preservation, pronator quadratus muscle repair is suggested when volar plate fixation 

is done in distal radius fractures.
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Introduction: Distal radius fracture is usually treated with cast immobilization after closed reduction and usually followed in short interval 

to observe any reduction loss. However, there is little information whether the radiological collapse at 1st follow-up will be associated with 

further deterioration of radiological results. In similar context, we also evaluated whether stable maintenance of reduction at 1st follow-up 

will guarantee the final good radiological alignment. The purpose of the current study is to follow up the radiological results of distal radius 

fracture in two different groups according to radiologic progression at 1st follow-up visit.

Materials and Methods: A retrospective study involving non-operative treatment of distal radius fractures in 60 patients(age: 21~93) was 

conducted. Displaced fractures underwent closed reduction with subsequent immobilization. Radiographs were obtained after reduction, 

at 5~12 days (1st follow-up) and after union. If the radial inclination (RI) was decreased more than 5mm, volar tilt (VT) was decreased 

more than 10°, or ulnar variance was increased more than 2mm at the 1st follow-up visit, compared to postreduction radiograph, we 

assumed these patients as radiologic collapse (RC) group. We analyzed the amount of change in radiologic parameters and final ratio 

of unacceptable radiologic results. Displacement involving volar titl of >20°, dorsal titl of >10°, radial inclination of <10° or positive ulnar 

variance of >2mm were considered as radiologically un-acceptable.

Results: At initial presentation, 39-patients (65%) has unacceptable radiologic parameter and this was improved to 30% after reduction. 

At 1st follow-up, the number of patients with unacceptable reduction was similar compared to immediate postreduction (28%). However, 

we could observe the progression of radiologic collapse in 21-patients (35%) and these patients were assigned to RC group and the others 

as non-RC group. At 1st follow-up, 33% of of patients had unacceptable radiological outcome in RC group and it was 26% in non-RC 

group (P=0.5596). At last follow-up, 62% of patients in RC group had resulted in unacceptable radiologic outcome (29%-increase) and in 

non-RC group, it was 41% (15%-increase). This difference was not statistically significant (P=0.1765 ). Odds ratio for finally unacceptable 

radiographic results according to the presence of radiologic collapse was 1.7. We can obtain similar results when we analyze only the 

patients who got acceptable radiological alignment immediate after post-reduction.

Conclusion: The patients, who had radiologic collapse at 1st follow-up, had resulted in higher prevalence of radiologically-unacceptable 

union, although there was no statistical significance. The data also showed that even if there was no reduction loss at 1st follow-up, 

substantial number of patients (28%) had the continuing collapse. These knowledge can be used to explain the prognosis and to decide 

treatment plan.
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Introduction: Although a shared decision-making model is emphasized for patient-centered care, patients experiencing an acute trauma 

may have limited time and resource for their involvement in the decision-making and thus may encounter decisional conflict. The purpose 

of this study was to evaluate whether a decision aid can reduce decisional conflict in patients undergoing plate fixation for a distal radius 

fracture (DRF) and to investigate factors that may affect the decisional conflict.

Materials and Methods: We prospectively enrolled 50 patients who presented with an acute DRF and chose to undergo plate fixation. 

We randomized these patients into two groups. The test group was given a decision aid in addition to regular information and the 

control group regular information only. The decision aid consisted of the purpose, procedure and effect of the surgery, the precautions 

and complications after the operation, and other treatment options that can be performed when the operation is not performed. At 2 

weeks after surgery we evaluated patients’ decisional conflict during the decision-making for surgery by decisional conflict scale (DCS). 

In addition, we evaluated factors that may affect the decisional conflict, such as age, dominant hand, comorbidities, history of previous 

surgeries, perceived disability, and administration of a decision aid.

Results: The test group showed significantly lower DCS (19.6 vs. 32.1, P = 0.001) than the control group. In the multivariate analysis for 

factors affecting the DCS, younger age and administration of a decision aid were independently associated with lower DCS.

Conclusion: This study demonstrates that a decision aid can reduce decisional conflict in patients undergoing plate fixation for a DRF. As 

older patients have more decisional conflict in the decision-making for surgery, they might benefit with administration of a decision aid.

Acknowledgment: The surgeon may need to pursue a paternalistic approach in the decision-making process for elderly patients when they 

have high decisional conflict
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Introduction: Pronator quadratus (PQ) pedicled bone graft (BG) was one of the vascularized BG option for the treatment of Kienböck’

s Disease. We modified previous technique by preserving the cortico-cartilagenous portion of the lunate instead of lunate removal: 

curettage the diseased cancellous portion of the lunate and fill the space with PQ pedicled BG.

Materials and Methods: Twenty seven patients with Kienböck's disease (three patients of Lichtman stage II, 13 patients of IIIA and 11 

patients of IIIB) were treated by lunate preserving PQ pedicled BG between September 2005 and July 2014 and followed more 

than two years. There were 14 men and 13 women; the mean age at the time of surgery was 42.4 ± 13.4 years (range, 17–66 

years). Radiological changes including lunate morphology, Lichtman stage and radiological parameters were compared between 

preoperative and final follow-up. The wrist flexion/extension angle, grip strength, Disabilities of the Arm, Shoulder and Hand (DASH) 

scores, and pain VAS were also evaluated.

Results: Eighteen patients (66.7%) showed radiological improvement in lunate at least one of sclerosis, cystic changes or fragmentations 

after operation: sclerosis in 14, cystic changes in three, and fragmentation in five patients. The preoperative Lichtman stage was not 

changed in 23 patients, but aggravated in 4 patients. In radiological evaluations, Stahl index was significantly decreased after operation 

(p=0.012), but no significant differences were observed in the radioscaphoid angle and carpal height ratio. The grip strength was 

significantly improved after operation (p<0.001), but was not in wrist ROM. The mean DASH score was 16.7 ± 14.0 (range, 1.7–50.8) and 

18 patients (66.7%) did not have any pain at the wrist during daily activity at final follow-up.

Conclusion: Lunate preserving PQ pedicled BG could improve lunate morphology in some extent, but did not restore the already changed 

carpal malalignment. However, this technique was effective in pain control and grip strength improvement. Lunate preserving PQ 

pedicled BG could be a useful alternative to previous vascularized BG techniques in the treatment of Kienböck’s Disease.

Acknowledgment: None.
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Introduction: Although carpal bone fractures, in general, occur frequently, hamate fractures, specifically, are relatively uncommon injuries. 

Milch was the first who stated that the hamate is subject to two types of fractures, a fracture involving the body of the hamate or a 

fracture involving the hook of the hamate. Hirano further classifeid coronal fractures of the hamate body into two subtypes. We classified 

the hamate body fractures into two types according to the hirano classification, and followed up for more than 2 years after open 

reduction. We report the radiological and clinical results.

Materials and Methods: The study group was comprised of 21 men, aged 18 to 48 years. The type of fractures were all coronal fracture of 

the hamate body. There were 16 coronal dorsal oblique fractures, 5 coronal splitting fractures. All patients was performed open reduction 

(screw fixation on the hamate, K-wire fixation to the dorsal dislocation of the hamatometacarpal joint). Mean follow-up time for the study 

group was 5 years. At the final examination, pain, tenderness, grip strength, range of motion of the wrist and fingers and Mayo wrist score 

were assessed. At the last follow-up, computed tomography was performed to analyze the remodeling pattern of the hamatomethcarpal 

joint on the sagittal plane and the occurrence of post traumatic arthritis.

Results: At the final follow-up, none of the patients complained of pain, except for one patient who complained of pain at 2 points of VAS 

score. There were no patients complaining of surgical site tenderness. The grip strength showed an average of 98% (90- 110%) on the 

contralateral side. The range of motion of the wrist joint and finger was not different from that of the uninjured side. The Mayo wrist score 

was excellent with an average of 98 points (95-100 points). There were 3 types of remodeling pattern of the hamatometacarpal joint in 

Sagittal plane of the computed tomography. In two cases, Kellgren-Lawrence grade 2 osteoarthritis developed at the hamatometacarpal 

joint at the final follow-up. There was no statistical significance in terms of remodeling pattern, occurrence of osteoarthritis, classification 

of fracture, association with associated injuries with Fisher's exact test.

Conclusion: Tipically, injuries to the hamatometacarpal complex are the result of an axial load placed on the fourth and fifth metacarpal 

heads, most often with some degree of concomitant flexion or angulation force. The majority of these injuries are caused by striking an 

object with a closed fist. However, there has been no radiographic analysis of the shape of the articular surface through long-term follow-

up. Although there is no statistical correlation, it is meaningful that this study analyzed the remodeling pattern of the joint surface and 

investigated the relation with the final clinical symptoms.

Acknowledgment: none
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Technical Note:
Title
Technique for Intramedullary Stabilization of Ulnar Neck Fractures with Headless Compression Screw
Introduction
Distal ulnar neck fracture is commonly accompanied with distal radius fracture, and there are multiple treatment options like splinting, 
percutaneous pinning, intramedullary pinning, and plating. Each of the above mentioned treatments is useful according to the fracture 
condition of ulnar neck and patients. We present a new percutaneous intramedullary fixation method for the ulnar neck fracture in 
concomitant with distal radius fracture.
Methods
We underwent percutaneous intramedullary fixation with Depuy-Synthes 4.5mm headless compression screw for distal ulnar neck 
fractures of ten cases. A focal stab skin incision is made on dorsal side near the ulnar head with wrist flexion. A guide pin is inserted from 
ulnar head crossing ulnar neck fracture to distal ulnar shaft. And the intramedullary canal is drilled with 4.0 mm cannulated drill bit. Then 
we decide optimal 4.5 mm headless screw. The selected headless screw is inserted to ulnar intramedullary space following guide pin. We 
maintain short arm splint for 2 weeks and then permit active wrist motion with
discarding the splint.
Results
We observed the 10 cases patients after fixation with above mentioned method for more than 4 months. All ten cases showed excellent 
results in radiologic and functional evaluation without any specific ulnar side complication.
Conclusion
This technique uses minimal invasive approach. Also, it is very simple and reliable to produce constant results for ulnar neck fracture in 
concomitant with distal radius fracture.
Acknowledgment:
I especially thanks to Prof. Kim doo sup, Prof. Rah joong ho, Chairman of the departement of Orthopedic surgery. for mietivating me to study
I am grateful to the hospital of Yonsei wonju severance for the financial supproit that was indispensible for continuing my study
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Introduction: Distraction osteogenesis with external fixator for segmental bone defect after trauma or osteomyelitis is a successful method. 
But the external fixation periods is very long and complications are very frequent. Subsequently, hybrid techniques that use intramedullary 
nail or plate with external fixator are recommended. In this study, a case-match controlled study was performed in order to compare the 
radiological results and risk of major complications after either bone transport over the nail (BTON) vs bone transport over the plate (BTOP) 
for the segmental bone defect of tibia
Materials and Methods: 36 patients with segmental bone defect over 4 cm were included this study. Either BTON or BTOP were performed 
on 18 patients each with segmental bone defect of tibia after treatment of traumatic osteomyelitis. Radiological parameters were 
compared, including union of docking site, healing of distraction, and external fixation index (EFI). Major complications associated with 
these procedures were assessed such as mal-union, nonunion, and recurred infection.
Results: EFI was significantly shorter in BTOP (12.5 days/cm), comparing to BTON (27 days/cm) (P<0.005, Student’s t-test). An overall 
major complication rate of 39% (7 Cases) was observed in the patients treated with BTON; one complication (6%) was identified in those 
managed with BTOP, a nonunion of distraction callus. Complications after BTON included 4 patients (22%) with mal-union, 2 patients 
with nonunion of docking site (11%), and 1 patient (6%) with deep infection. All of mal-union developed at the proximal tibia, which was 
either docking site or osteotomy. Statistical analysis revealed a significant between-group difference (P =0.041, Fisher exact test) in the 
cumulative rate of major complications.
Conclusion: This study suggests that BTOP for bone defect of tibia results in a significantly shorter time of external fixation and a 
significantly lower rate of major complication than those of BTON. Then, it should be considered an attractive option in those patients 
requiring bone transport for the treatment of segmental defect of tibia
Acknowledgment: None.
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Introduction: Subtalar arthroscopy has been widely used as a diagnostic and therapeutic tool. However, there is little information about the 

usefulness of subtalar arthroscopy in operative treatment using a sinus tarsi approach. This study was conducted to evaluate the usefulness 

of subtalar arthroscopy in the operative treatment of Sanders type 2 calcaneus fractures using a sinus tarsi approach.

Materials and Methods: Forty-six Sanders type 2 calcaneal fractures were consecutively treated using a sinus tarsi approach. Intraoperative 

fluoroscopy was used to evaluate fracture reduction in the first 23 patients (fluoroscopy group) and intraoperative fluoroscopy and subtalar 

arthroscopy were used in the latter 23 patients (arthroscopy group). Clinical evaluations were performed using visual analog scale, Ankle-

Hindfoot Scale developed by American Orthopaedic Foot and Ankle Society, and Short Form Health Survey. Radiographic evaluations 

were performed using calcaneal and lateral radiographs and computed tomography (CT) scans. Böhler’s angles and calcaneal widths were 

compared between the groups. Reduction of the posterior facet was graded according to articular step, defect, and angulation of the 

posterior facet on CT.

Results: At the last follow-up, clinical results as well as Böhler’s angles and calcaneal widths were not different between the groups. On 

immediately postoperative CT, reduction of the posterior facet showed a higher than good grade in 17 feet (73.9%) in fluoroscopy group 

and a higher than good grade in 22 feet (95.7%) in arthroscopy group, and these values were significantly different between the groups.

Conclusion: Combined approach using fluoroscopy and subtalar arthroscopy showed better reduction of the posterior facet on CT than 

using fluoroscopy alone. Therefore, subtalar arthroscopy could be a useful method detecting joint incongruence when using the sinus tarsi 

approach for Sanders type 2 calcaneal fractures.

Acknowledgment: None.
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Introduction: Early limited plate fixation was performed for diaphyseal extensions in tibia pilon fractures with initial spanning external 

fixation. And we performed definitive fixation when soft tisse conditions permit. And we report the result of this technic for diaphyseal 

extented tibia pilon fractures.

Materials and Methods: From July 2012 to October 2015, 8 patients with a fracture line extended to the tibial shaft were treated with 1st-

stage external fixation and early limited plate fixation. The elongated fracture line was a spiral or long oblique fracture. The tibial shaft soft 

tissue condition was limited to the case where skin incision was possible. After the minimal incision on posteromedial side, the fixation 

were performed by one-third semitubular plate. And then ankle spanning external fixation was performed combined with lateral melleolar 

fracture reduction and fixation by typical method. After 1-3 weeks, the soft tissue was stabilized and the definitive fixation was performed 

for reconstruction of the joint surface. The results were divided into clinical and radiological results. Radiological evaluation was graded 

by the criteria of Burwell and Charnley, functional assessment was evaluated by the AOFAS score (American Orthopedic Foot and Ankle 

Society score).

Results: At the final follow-up, all fractures were healed, and the mean union period was 18 weeks (14-30 weeks). Soft tissue complications 

such as infection or skin necrosis did not occur in all cases. At the final operation, an anatomical reduction was achieved easily. According 

to the criteria of Burwell and Charnley, radiologic results showed in 7 cases (87.5%) with anatomical reduction or above normal. AOFAS 

average score was 79, which was satisfactory. Posttraumatic arthritis occurred in 3 cases.

Conclusion: The surgical procedure is easy to accomplish by reducing the tibial shaft fracture at an early stage, and even when the fracture 

of the joint is reduced at the final operation, the anatomical reduction can be facilitated by the reduction of the structural skeleton 

beforehand. And the damage of soft tissues could be minimized. However, depending on the medical condition and soft tissue state, it 

may be used in limited indications, and further long-term follow-up studies are needed.

Acknowledgment: none
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Introduction: The aim of this study is to demonstrate of the characteristics of patella fractures in elderly patients. The secondary goal is to 
evaluate clinical outcomes and radiologic outcomes, and prognostic factors.
Materials and Methods: The medical records of patients who presented with patellar fractures from March 2003 to September 2017 were 
retrospectively obtained from an institutionally approved, multicenter (5 institutions) orthopedic database. The inclusion criterion was 
patients who 1) aged 60 years and older, 2) with a patellar fracture, 3) performed Knee computed tomography (CT). Exclusion criteria 
were pathologic fractures, periprosthetic fracture, knee deformity, or presence of metastatic cancer bone lesions, and patients with 
incomplete medical records (pertaining to fracture, treatment, or outcomes). Initially 2685 patients were screened, and 202 patients were 
finally included in this study. Patient characteristics and fracture patterns were identified, and the clinical outcomes were investigated
Results: The average patient age was 69.4 years with 89 males and 113 females (55.9%). The average follow-up period was 14.8 months 
. 75% of the fractures were from low energy injury, while 25% high energy injury. There were 15 cases (7.4%) of open fractures and 44 
patients had associated fractures. The mean Charlson comorbidity index was 5.3 (range, 3-11 points), and the average American Society 
of Anesthesiologists (ASA) physical status classification was 2.2. According to AO/OTA classification, the most common type was 136 
cases of C type (67.3%, 33 cases of type C1, and 23 cases of type 2, and 80 cases of type C3), followed by 39 cases of A type, 26 cases of 
B type, and 1 case of unclassified. Unclassified case was intraarticular marginal impaction without cortical breakage. CT analysis revealed 
that there were 135 cases (66.8%) of inferior pole involvement, 163 cases (80.7%) of comminuted fragment, and 21 cases (10.4%) of 
impacted fracture. One hundred and sixty-six fractures (82.2%) were treated surgically. The average union time was 13.1 weeks, and the 
frequency of delayed union was 5.2% (10 cases). The rate of complications was 12.4% (24 cases): 10 cases of infection, 4 cases of fixation 
failure, 3 cases of nonunion, 2 cases of malunion, and 5 cases of pin migration. There were 51 cases (26.4%) of secondary surgery: 9 cases 
of infection, 4 cases of wire or pin breakage, 2 cases of reduction loss. 1 case of nonunion, 3 cases of pin migration, 1 case of implant 
removal due to knee pain, and 31 cases of implant removal without any symptom.
Conclusion: The patellar fractures in elderly were mostly from low energy injury, and the most common type was C3 and A1 type. CT image 
demonstrated high rate of inferior pole involvement and comminution. The complication rate and re-operation rate were relatively high.
Acknowledgment: None
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Introduction: We investigated whether interobserver reliabilities of AO/OTA classification of patellar fracture and treatment 
recommendations change with the imaging modality applied, including plain radiograph and two- and three-dimensional (2-D and 3-D) 
computed tomography (CT).
Materials and Methods: Seven experienced orthopaedic specialists and 4 orthopaedic residents independently reviewed the radiographs 
of 50 patellar fractures. Each observer completed a survey to classify the fractures according to the AO/OTA classification and to select 
treatment strategies among open reduction and internal fixation, closed reduction and internal fixation, and conservative treatment. 
The survey also includes question selecting fixation methods for patellar fracture. Initially, the survey was conducted using only plain 
radiographs, with 2-D CT images introduced 3 weeks later and 3-D CT images 6 weeks later. Fleiss Kappa coefficients were calculated to 
determine interobserver reliability.
Results: The overall interobserver reliability of the AO/OTA classifications was moderate with all three imaging modalities. The kappa 
coefficient of the AO/OTA classification among residents was improved from fair (κ = 0.316) with plain radiographs to moderate with 2-D 
(κ = 0.454) and 3-D CT (κ = 0.538). The overall interobserver agreements of the treatment strategies was also moderate with all three 
imaging modalities. In both residents and specialists, the kappa coefficient of treatment strategies was highest with plain radiographs (κ = 
0.654 and 560, respectively), while it was lowest with 2-D CT (κ = 0.575 and 0.372, respectively). Regarding fixation methods, the overall 
interobserver agreements was poor with plain radiographs and 2- D CT (κ = 0.185 and 189, respectively), fair with 3-D CT (κ = 0.254). In 
residents, the kappa coefficient of fixation methods was improved from poor (κ = 0.039) with plain radiographs to fair with 2-D (κ = 0.218) 
and 3-D CT (κ = 0.304).
Conclusion: The interobserver reliability of AO/OTA classification in patellar fracture showed moderate agreement. Use of 3-D CT images 
improved the interobserver reliabilities of patellar fracture classification and treatment recommendations. Residents may benefit more from 
using 2-D and 3-D CT images than specialists.
Acknowledgment: none
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Introduction: The quality of the reduction in the surgical treatment of the tibial plateau fracture can affect the lower limb alignment 

postoperatively, and the malalignment can cause eccentric loading on the knee joint. The purpose of this study was to document 

the incidence of the coronal malalignment after surgical treatment of the tibial plateau fractures and to investigate the effect of the 

malalignment on the functional outcome.

Materials and Methods: Eighty-one patients with OTA/AO 41-B/C type tibial plateau fractures were included for this study, who were 

treated and followed up at least one year in a tertiary referral trauma center between 2010 and 2016. Patients with the concurrent 

fractures in either lower limb, which affect the coronal alignment, were excluded. Lower limb coronal alignment was evaluated by 

mechanical axis angle (MAA), mechanical lateral distal femoral angle (mLDFA), mechanical medial proximal tibial angle (mMPTA). Coronal 

alignment outlier was defined if the difference with the uninjured limb was greater than 3º. Functional outcome was evaluated using 

Lysholm score at the final follow-up.

Results: The incidence of the coronal alignment outlier was 29% in MAA and 32% in mMPTA. There was no difference in the outlier 

incidence between the OTA/AO type B and C fractures (27% vs. 30%, p = 1.000 in MAA; 30% vs 33%, p = 0.871 in mMPTA). Lysholm 

score was less favorable in MAA-outlier compared to the patients with acceptable alignment (77.5 ± 18.3 vs. 87.3 ± 14.8, p = 0.027), 

whereas it was not different between mMPTA-outlier and the patients with acceptable alignment (81.3 ± 16.1 vs. 86.5 ± 16.2, p = 0.217).

Conclusion: After surgical treatment of tibial plateau fractures, a substantial proportion of coronal malalignment of the lower limbs can 

occur and it may adversely affect the functional outcome. Therefore, it is necessary to confirm the proper alignment during the surgical 

procedure, as well as the optimal quality of articular reduction

Acknowledgment: None
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Introduction: Although simple posterolateral elbow dislocations are relatively common and usually stable after closed reduction, simple 

posteromedial (PM) dislocations are poorly characterized because of theirs rarity. There has been little documentation for clinical 

presentation, treatment, and prognosis in patients with simple PM elbow dislocations. We investigated the characteristics, patterns of soft 

tissue injuries, treatments, and outcomes of a series of simple PM elbow dislocation.

Materials and Methods: We retrospectively reviewed 28 cases of posteromedial elbow dislocation were treated at 7 fellowship training 

hospitals during a 10-year period. Patterns of soft tissue were investigated by magnetic resonance imaging (MRI) of 23 patients. Clinical 

outcomes were evaluated after an average 49.1 months (range, 8 – 93 months) using the Mayo Elbow Performance Score (MEPS) and the 

Quick Disabilities of the Arm, Shoulder and Hand (Quick-DASH) score. Complications were also evaluated.

Results: On MRI, significant tears of lateral collateral ligament (LCL) complex and common extensor tendon complex were observed in all 

cases. Twenty-four cases (85.7%) required surgical treatment with acute instability. Nineteen cases had LCL complex repair only, and 5 

had repair of both the lateral and medial collateral ligament complexes. At the final follow-up, the average MEPS and Quick-DASH scores 

were 87.3 ± 14.8 and 10.1 ± 15.9. There were excellent in 13 cases, good in 11 cases, fair in 3 cases, and poor in 1 case. Complications 

after treatment included 4 heterotopic ossifications, 2 stiff elbows with heterotopic ossification, and 1 temporary ulnar nerve injury. Two 

patients had arthrolysis for elbow stiffness at 8 and 18 months after initial operation.

Conclusion: Unlike typical posterolateral dislocations, simple PM elbow dislocations may represent a more severe soft tissue injury, 

especially lateral complex. Surgical treatment in simple PM dislocations with acute instability yielded satisfactory clinical outcomes.
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Introduction: Paratricipital approach had been considered as limited approach for OTA type C2 distal humerus fracture. The purpose of 

our study was to determine the outcome of fixation of OTA type C2 fracture, among intra-articular fractures of distal humerus, with use of 

paratricipital approach (side to side retraction of triceps).

Materials and Methods: From June 2008 to May 2018, 12 patients underwent open reduction and internal fixation with paratricipital 

approach and were followed up more than for 10 months after operation. According to the OTA classification, The type C2 fracture was 

chosen among the intra-articular distal humerus fractures, 3 cases underwent with orthogonal plating, 9 cases underwent with parallel 

plating. An extended posterior incision was used over the olecranon in prone position, preserving the insertions site of triceps brachii 

muscle. The fracture site was exposed by retracting the muscle side-to side through dissection of medial and lateral intermuscular septum 

of triceps brachii muscle. Therapeutic results were assessed by anatomical reduction of articular surface and integrity of metaphyseal 

contour in post-operative simple radiographs, complication such as neuropathy or non-union, and Mayo elbow performance score was 

checked for functional outcome estimation.

Results: In post-operative simple radiographs, there was no case shown more than 1mm step-off and the disrupted contour of distal 

humerus was recovered to normal alignment in most cases. The range of the elbow joint motion in last follow-up was 134.1 degree on 

average, with a mean flexion contracture of 5.0 degree. Clinical results, depending on Mayo elbow performance score were excellent 

score, except 2 case ; good score. Neuropathy of ulnar nerve was observed in 5 patients, but improved spontaneously in 4 cases, and 

resolved after metal removal in 1 cases.

Conclusion: Paratricipital approach is useful technique that provides sufficient exposure of surgical field, without injury of triceps brachii 

muscle and post-operative complication associated with trans-olecranon approach, in OTA type C2 intra-articular distal humerus fracture.

Acknowledgment: None.
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Introduction: The purpose of this study was to describe the outcomes of operative treatment with volar locking plates in patients with 

distal radius fractures with concurrent hip fractures and to identify differences in these patients in comparison to a matched control group 

of patients with isolated distal radius fractures.

Materials and Methods: We retrospectively evaluated all patients who had sustained a distal radius fracture and a simultaneous hip 

fracture who were treated with a volar locking plate for the distal radius fracture and who had undergone surgery for the hip fracture 

at the same time. We matched these patients with patients who had isolated distal radius fractures treated with volar locking plates by 

investigating radiologic outcomes including radial inclination, radia length, and volar tilt.

Results: Twenty-eight patients who met the criteria of both hip and distal radius fractures between January 2012 and December 2017 were 

included for analysis. Twenty-eight matched patients during the same time period were recruited. In all patients, the distal radius fractures 

were ipsilateral to the hip fractures. According to radiological assessment, there were no significant differences between the groups of 

patients in all radiological parameters at an immediate post-operative time. At the time of final follow-up, however, there were significant 

differences in radial length and radial inclination, and all radiological parameters were better in the control group in comparison to the 

study group.

Conclusion: Although volar locking plating provides greater stabilization for distal radius fractures, loss of reduction can occur in patients 

who have sustained simultaneous hip and distal radius fractures. We recommend a longer period of post-operative immobilization for 

these patients, even in cases wherein firm fixation is confirmed during operation.

Acknowledgment: none
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Introduction: Our hypothesis was that minimally invasive plate osteosynthesis (MIPO) using long humeral locking plate (LHLP) would show 

better clinical and radiological outcomes than narrow locking compression plate (LCP) for humerus shaft fractures with proximal or distal 

fracture extension.

Materials and Methods: From January 2009 to May 2016, we retrospectively studied 33 patients who underwent MIPO for humeral 

shaft fractures with proximal or distal fracture extension. Eighteen patients underwent MIPO with a 4.5 mm narrow LCP (group I) while 

15 patients underwent MIPO with LHLP (group II). Range of motion (ROM), pre- and post-operative anteroposterior (AP) and lateral 

angulation of the fracture, operation time, amount of bleeding, radiologic and functional outcomes including American Shoulder and 

Elbow Surgeons score, University of California at Los Angeles score, and Simple Shoulder Test score were analyzed at the final follow up.

Results: All patients had complete bone union and most patients achieved satisfactory functional outcomes. At final follow up, clincal 

outcomes did not differ significantly between the two groups. However, LHLP group showed better outcomes in postoperative fracture 

angulation on AP and lateral X-ray view and operation time (p = 0.015, 0.017, 0.025, respectively). Complications or reoperations were not 

significantly different between the two groups.

Conclusion: Both LCP and LHLP can achieve satisfactory outcomes with low complication rate and complete bony union. However, the 

latter resulted in a greater degree of improvement in postoperative angulation (AP and lateral view) and operation time. Thus, MIPO 

technique using LHLP is easier and more accurate reduction method than LCP.
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Introduction: Only a few studies have investigated the long-term outcome of humerus fractures on a nationwide scale in an Asian 

population. The aim of this nationwide, large population-based study was to compare the mortality rates and causes of death 10 years 

after treatment between patients with humerus fractures after surgery and those without.

Materials and Methods: We used data collected between 2002 and 2013 from the Korean National Health Insurance Service-National 

Sample Cohort (NHIS-NSC). Each participant who had been treated for a humerus fracture was matched to four control participants who 

had never been diagnosed with humerus fractures; in total, 878 patients were matched to 3,512 control participants in terms of age, sex, 

income, area of residence, and medical history.

Results: We found that mortality in the humerus fracture group after surgery was significantly higher than that of the control group at 

the follow-up. For the humerus fracture group, our indicators of mortality, crude and adjusted hazard ratios , were 1.74 (95% confidence 

interval[CI] = 1.41-2.15, p<0.001] and 1.78 (95% CI = 1.41-2.15, p<0.001), respectively. The major causes of death were infection (odds 

ratio [OR] = 5.0 [95% CI = 1.4-18.7, p = 0.019]), neurologic disease (OR = 3.0 [95% CI = 1.0-8.5, p = 0.036]), digestive disease (OR = 2.9 

[95% CI = 1.2-7.3, p = 0.016]), and trauma (OR = 3.1 [95% CI = 1.6-6.3, p = 0.001]).

Conclusion: Our study based on a Korean nationwide database showed that mortality of patients treated for humerus fractures was 

significantly higher than that of control participants after 10 years of follow-up. We found that patients who were treated for humerus 

fractures were associated with a greater number of major causes of death classified in the Korean Standard Classification of Diseases than 

the control group.

Acknowledgment: This work was supported in part by a research grant (NRF-2015-R1D1A1A01060860) from the National Research 

Foundation (NRF) of Korea.
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Introduction: The purpose of this study was to introduce an alternative fixation technique for Neer type II fractures using Steinmann pins 
(Spins). We modified Neer’s original Kirschner wire (K-wire) fixation method to minimize complications and increase the union rate.
Materials and Methods: Between 2001 and 2013, among 66 consecutive patients diagnosed with Neer type II distal clavicle fractures, 11 
patients were excluded and 56 clavicles of 55 patients who underwent surgical treatment with multiple transacromial S-pins were selected 
for analysis. Multiple transacromial S-pin (2.0-mm diameter) fixation was performed. Interfragmentary fixation was performed with 2.7-mm 
screws in case of oblique fractures. Radiographic results, complications, and clinical outcomes including the Constant–Murley score, the 
University of California at Los Angeles Shoulder score, and the disabilities of the arm, shoulder, and hand score were evaluated.
Results: Radiologic union was achieved in all patients. Coracoclavicular distance was increased by 6.4% compared with that of the 
uninjured side (P<0.001). Fourteen patients had lateral migrations of 1 pin (mean migration distance, 11.6 mm). The mean Constant–
Murley score was 94.3 (range, 85–100), mean University of California at Los Angeles score was 33.1 (range, 29–35), and mean disabilities 
of the arm, shoulder, and hand score was 2.7 (range, 0– 8.3). The average follow-up period was 30.5 months (range, 24–81months). No 
newly occurred AC joint arthritis or acromial osteolysis was observed during serial radiographic follow-up.
Conclusion: Various surgical techniques have been used to treat unstable distal clavicle fractures. Although surgical treatments increase 
the union rate compared with conservative treatments, they also cause certain complications according to surgical procedures. Neer 
introduced smooth intramedullary K-wires fixation in 1968, but because of metal failure and medial pin migration, this method is no 
longer commonly used. Recently the hook plate fixation technique has been widely used. However, the plate had no rotational stiffness 
in a biomechanical study. Complications such as a widening of the hook hole in the acromion, acromial osteolysis, periimplant fracture, 
and plate migration have been reported with this technique. Coracoclavicular augmentation with the synthetic material technique was 
introduced with favourable results. However, if the fracture site is too comminuted with a medial extension, the anatomic position of the 
conoid tunnel can be compromised. Until now, no specific treatment has proven to be the best. To address these limitations, we suggested 
fixation with multiple steinmann pins, a modification of Neer’s Method. Good functional and radiologic results were achieved by the 
insertion of multiple transacromial S-pins with interfragmentary screw fixation. With its wide indication and relatively simple procedure, 
this technique may be a possible surgical option for the treatment of Neer type II distal clavicle fractures
Acknowledgment: The authors declared no potential conflict of interest with respect to the research, authorship, and/or publication of this article.
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Introduction: Acute kidney injury (AKI) is a postoperative complication of hip fracture surgery in elderly patients, with a mortality rate of up 
to 25%. This study analyzed the risk factors and prognosis associated with AKI after hip fracture surgery in patients aged 65 years or older.
Materials and Methods: The study retrospectively reviewed 618 patients aged 65 years or older (mean age: 75.33±7.99 years, 189 males 
and 429 females) who underwent hip a fracture surgery at Inha University Hospital between January 2012 and December 2017 and 
had at least 1 year of follow-up The incidence of postoperative acute renal failure was analyzed by the presence or absence of prenatal 
inflammatory pain medication, preoperative postoperative waiting period, vitality signs and urinary changes during surgery, operation 
time, postoperative urine change.
Results: Acute kidney injury was developed in 33 of 618 patients (5.33%). Of these, 27(81.81%) were recovered, while 6(18.19%) were 
developed to chronic renal failure. Among the 6 patients who developed chronic renal failure, 5 underwent hemodialysis. The mean time 
until onset of acute kidney injury was 7.58±12.02 days postoperatively, with recovery being achieved within 8.09±9.80 days after onset. 
Univariate analysis of preoperative risk factors revealed that 8 of 102 (7.84%) patients with a history of stroke had acute kidney injury after 
fracture surgery, which mean significant risk factors(p = 0.035). In addition, the duration of postoperative fracture (mean 3.5 ± 3.3 days, 
p = 0.031) was a significant risk factor for the development of acute kidney injury. The mean volume of intraoperative transfusion in the 
group that developed acute kidney injury was 819.09±999.78mL, compared with 919.81±925.06mL in the group that did not develop 
acute kidney injury(p = 0.480). The mean volume of postoperative transfusion in the group that developed acute kidney injury was 598.79
±442.32mL, compared with 463.04±739.56mL in the group that did not develop acute kidney injury(p=0.102). The estimated blood 
volume(EBL) of the acute kidney injury group was 26341.48±17787.52mL and the mean EBL of the non-acute kidney injury group was 
18689.83±15965.24mL.(p = 0.044)
Conclusion: AKI developed in 5.3% of patients with hip arthroplasty, and 18.19% of these patients developed chronic renal failure. 
Precautions should be taken to prevent acute kidney injury in patients with a history of stroke, be necessary to reduce the waiting period 
after hip fracture, and require transfusions after hip arthroplasty surgery.
Acknowledgment: None.
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Introduction: Several studies have enumerated that excessive shortening of the femoral neck (more than 10mm) after internal fixation 

adversely affects on functional outcome. However, despite advances in implants and new surgical techniques, excessive shortening of the 

femoral neck has not been resolved. We therefore performed this study to determine if new Limited Sliding Screws (LSS) could effectively 

control the shortening of the femoral neck.

Materials and Methods: Since August 2016, 32 patients with femoral neck fracture were treated with two or more limited sliding screws. 

We performed closed reduction and internal fixation using two limited sliding screws plus one cannulated screw or three sliding screws. 

Out of 32 patients, 20 patients were available for radiographic follow up for more than 6 months. The shortening was measured by 

reduced length of collapsible shank in the middle of limited sliding screws. It is 10mm in length and the difference was checked in the first 

and last radiograms. Statistical testing was performed using IBM SPSS statics (ver 23).

Results: The median age of 20 patients was 69 years (range 32 – 80 years). Eighty-five percent of the femoral neck fractures were Garden 

type I or II, 17 patients. Fifteen percent of femoral neck fractures were Garden III or IV, 3 patients. The median femoral neck shortening 

was 3.3mm (0~9.9 mm). Six patients (30%) experienced moderate femoral neck shortening (5-10 mm), and fourteen patients (70%) had 

mild femoral neck shortening (<5mm). Excessive shortening of the femoral neck (>10mm) did not occur. Fixation failure occurred in one 

patient in rheumatic arthritis female patient at 4 months after operation. She underwent total hip arthroplasty. Age and displacement 

(Garden type) were statistically significant in the degree of femur neck shortening (P=0.004, P=0.039, respectively). Number of LSS (2 or 3) 

and cannulated screw type used together with LSS were not statistically significant (P = 0.237, P=0.340).

Conclusion: LSS is a new device that can be used to prevent excessive sliding in a femur neck fracture.
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Introduction: Ipsilateral femoral neck fractures associated with shaft fractures are frequently non-displaced and missed on plain radiograms 

and even on computed tomography (CT). The CT capsular sign, which indicates capsular distension of the hip joint by haemarthrosis 

or lipohaemarthrosis, is an indirect sign of intra-articular injury. This study aimed to suggest CT capsular signs, detected via CT, as an 

additional clue for detecting occult femoral neck fracture associated with shaft fracture and to reevaluate published unexplained cases of 

associated femoral neck fracture after femoral nailing using CT capsular signs.

Materials and Methods: The CT capsular sign was positive in two occasions: one was distension of the anterior joint capsule compared 

with the contralateral intact side in the preoperative CT scans and the other was capsular distension with lipohaemarthrosis. We examined 

two cases of occult femoral neck fractures having negative CT scans, detected after plate osteosynthesis and repeated preoperative CT, 

respectively. We also searched for and found five cases (three articles) in the PubMed database on unexplained causes of ipsilateral femoral 

neck fracture detected after femoral nailing.

Results: Both examined cases showed no definite fracture line on preoperative CT scans, but revealed positive CT capsular sign (Fig. 1 and 2). 

The average Hounsfield unit values were negative in both cases indicating lipoheamarthrosis (average HU = - 7.1 and - 25.0, respectively). 

Among the five unexplained cases in the literatures, three cases showed positive CT capsular sign, and we concluded that these cases were 

occult femoral neck fractures, not iatrogenic fractures.

Conclusion: In patients with highly suspicious associated femoral neck fracture, CT capsular sign would be an additional clue for detecting 

occult femoral neck fracture with negative CT finding. In the case of positive CT capsular sign, reconstruction nail with neck head screw is 

recommendable option for treatment of femoral shaft fracture despite the absence of definite fracture line on femoral neck.
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Introduction: Atypical femoral fractures (AFFs) have emerged as a potential complication of long-term use of bisphosphonates (BP). 

Although there is substantial literature about a strong relationship between BP and AFFs, AFFs have been reported to occur in patients 

non-exposed to BP. There is no report on the direct comparison between BP associated and BP non-associated AFFs. Furthermore, 

previous literature has considered these fractures as the same disease entity regardless of BP use. Therefore, the aim of this study was to 

compare clinicopathologic data between two groups.

Materials and Methods: We collected 136AFF cases retrospectively from 78 female patients in the study. The cases were classified into two 

groups according to BP use : Group I (no BP use) 24 and Group II (BP use) 112. Sixty-three (81%) patients with mean age of 71 years had 

used BPs for the mean of 5.0±2.8 years. We analyzed the demographic, clinical and radiologic data for each group for the mean follow 

up of 32.6±19.4 months. We also investigated the fracture type (complete or incomplete fracture), location (subtrochanter or diaphysis), 

bilaterality, the direction of the cortical thickening (outer cortical or intramedullary), femoral lateral and anterior bowing angle (the angle 

between the line bisecting the proximal femur and the line bisecting the distal femur on coronal and sagittal planes), and femorotibial 

angle.

Results: The demographic, clinical (pain presence, pain duration, corticosteroid use, previous activities, comorbidities), and radiographic 

features (bilaterality, location, cortical reaction, femoral anterior bowing angle, femorotibial angle), and followup period were similar 

between the groups. The fracture type, BMD scores and femoral lateral bowing were significantly different between two groups (P<0.05). 

No BP user women without osteoporosis having laterally bowed femur were at high risk for complete AFFs. Femoral lateral bowing is an 

independent factor for complete AFFs irrespective of BP use after adjustment of other variables (B=0.80, 95% CI: 0.63 to 1.01).

Conclusion: These results were a risk factor associated with AFF without BP exposure, with BMD scores and laterally bowed femur, in 

contrast to the AFF associated with BP, with a higher tendency to completely fracture. Differences in femur geometry between two groups 

indicate different mechanisms for fracture between two groups, suggesting a strong relation to BP exposure.

Acknowledgment: none
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Introduction: With increasing lateral bowing angle, the atypical femoral fracture (AFF) location was moved from the subtrochanteric area 

to the diaphyseal area. Besides of suppression of bone remodeling, the biomechanical factor including lower limb geometry would be 

considered as a cause of AFF. Although there has been reported about an early prediction of AFF, the method of early detection has not 

been established. We hypothesized that the lower limb axis would represent the patient-specific biomechanical factor of AFF. Thus, we 

developed a computed tomography (CT)-based finite element analysis (FEA) model that assesses possible fracture location to detect AFF 

early.

Materials and Methods: We retrospectively reviewed 10 patients with AFFs and gathered their CT image of the intact (contralateral) 

femur. We performed FEA analysis to find the maximal stress loading area of each patient and matched the location of AFF. In addition, 

we modified the mechanical axis as neutral, varus (5mm, 10mm, 15mm, 20mm, 25mm, 30mm) and valgus (5mm, 10mm, 15mm, 20mm, 

25mm, 30mm), and analyzed the change of the maximal stress loading area according to lower limb alignment.

Results: The average age of the participants was 76.5 years and all of them were female. The average mechanical axis at the knee joint 

level was 22.9mm (range, 0 – 70mm) of varus. Five patients with neutral axis had the same location of the maximal stress point in the 

contralateral femur and the location of AFF, but the other five patients did not show consistency. After the adjustment of varus axis of the 

each patients with patient’s whole lower bone x-ray, the maximal stress point was exactly consistent with the fracture site. CT/FEA model 

showed that the maximal stress location was changed according to the change of applied axis; Maximal stress location was changed 

distally and laterally relative to the varus degree, and the location was moved proximally and medially relative to the valgus angle.

Conclusion: CT/FEA demonstrated that maximal stress location was consistent with the location of AFF, and the maximal stress location 

was determined by the lower limb axis, not only by the femoral bowing.
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Introduction: The aim of this study was to evaluate the radiological and clinical results of patients treated with plate for the treatment of 

atypical fracture of the femur

Materials and Methods: The study was conducted retrospectively on 16 patients who had underwent internal fixation using plates for 

treatment of an atypical femoral complete fracture in our hospital from March 2004 to October 2015, exhibiting a specific timing of bone 

union through a periodic follow-up of more than three months. Cases of atypical femoral incomplete-fracture, atypical femoral complete 

fracture with not exhibiting a specific timing of bone union, typical femoral trochanteric & subtrochanteric fractures and fracture caused 

by high-energy injury mechanism were excluded from the study. The mechanism of injury, mean age, gender, mean follow-up period, 

type of plate, bisphosphonate usage history, bone mineral density, prodromal symptoms, timing of bone union, and complications were 

investigated

Results: All of the injury mechanism of the fractures was slip down. The average age of the patients was 75.5 years old at the time of 

surgery. All patients were female and the average follow-up period was 30.5 months. 6 patients were treated with short plates while 

7 patients were treated with long plates. Two patients were treated with double plates and one patient was treated using a condylar 

plate. 15 patients had femoral shaft fracture and 1 patient had sutrochanter fracture. 10 patients had bisphosphonate taking history 

and 6 patients had no. The mean T score was -3.11 (-5 to 0, Spine), -2.73 (-4.36 to -0.89, Femur neck), -2.04 (-3.6 to 0.34, Femur total), 

respectively. Nine patients had exhibited prodromal symptoms. Bone unions were achieved in all of the 16 patients. The average bone 

union time was 17.5 weeks. For complications, peri-plate fractures occurred in 3 cases. All 3 patients were treated with long plate.

Conclusion: Satisfactory results were obtained in the study using plates for patients of atypical femoral complete fracture to whom 

intramedullary nails cannot be applied due to severe lateral bowing or narrow canal. In particular, It is thought to be advantageous 

compared with intramedullary fixation and a good treatment method for the above fracture in that it can maintain the leg length through 

anatomical reduction
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Introduction: Atypical femoral fracture (AFF) is a serious complication after the use of bis-phosphonates, and periprosthetic femoral 

fracture (PFF) appeared as a common com-plication after hip arthroplasty, especially in senile patients. Although American Society 

for Bone and Mineral Research has excluded PFFs from the definition of AFFs, several case reports found PFF patients undergoing 

bisphosphonate treatment, have fractures resembling AFF and the authors suggested that AFF can also occur in operated femurs after 

hip arthroplasty. To date, the frequency and risk factors of atypical PFF are unknown. The purpose of our study was (1) to evaluate the 

proportion of atypical PFF among Vancouver type B PFFs, and (2) to determine the association between occurrence of atypical PFF and use 

of bisphosphonate.

Materials and Methods: We reviewed medical records and radiographs of 67 Vancouver type B PFFs (67 patients) due to low-energy 

trauma and classified them into atypical PFF group and ordinary PFF group. We calculated the proportion of atypical PFFs among PFFs and 

identified risk factors for atypical PFF.

Results: Among the 67 PFFs, 7 fractures (10.4%) were classified as atypical PFF. Longer duration of bisphosphonate use was an 

independent risk factor of atypical PFF. (Odds ratio 2.600, 95% CI 1.184-5.709, p=0.017)

Conclusion: In accordance with wide use of bisphosphonate, atypical PFFs after hip arthro-plasty are not rare anymore. Physicians should 

suspect the atypical PFF, when they meet low-energy fracture in bisphosphonate users, and radiographs show features of AFF.

Acknowledgment: We declare that we have no any financial support or competing interests.
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Introduction: Lateral locked plating is an excellent treatment option for distal femur fractures. However, distal locking screw may not be 

sufficient if arthroplasty components blocks screw path or far distal femur fracture limits number of distal screw. The objective of this study 

is to establish the relative strength of fixation of a additional medial locked plate compared with the single lateral locked plate for distal 

femur fracture models.

Materials and Methods: Distal femur locked plates were applied to bridge a metadiaphyseal fracture in femur surrogate. A lateral locked 

construct with 6 distal locking screws served as the conventional control group (LP6S). Two different methods of fixation were evaluated: 

lateral locked plating with 4 distal locking screws (LP4S); and LP4S with additional medial plating (LP4S-MP). A vertical load (10 mm/min) 

was applied until femur failure. Load to failure, ultimate displacement, and mode of failure were documented.

Results: Fixation strength (load to failure) of LP4S-MP (5522 N; range, 5199–5924 N) was 17.2% greater compared with LP6S (4713.3 

N; range, 4587–4955 N; p<0.05) and 26.5% greater than LP4S (4273.2 N; range, 4143–4329 N; p<0.05). Ultimate displacement in axial 

loading was similar for LP6S (8.8 mm; standard deviation [SD], 1.9), and LP4S (9.1 mm; SD, 2.0), and most small in LP4S-MP (5.6 mm; SD, 

0.7; p<0.05).

Conclusion: The LP4S-MP construct proved stronger than the LP6S in terms of ultimate strength by biomechanical testing of a simulated 

distal femur fracture. The lateral locked plate fixation with a additional medial plating is expected to secure biomechanical superior fixation 

and sufficient stability until bony union.
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Title: Risk Factors for Knee Stiffness in Distal Femoral Fractures

Authors: DONG-WOOK SON1 , DONG-OH LEE1 , HYOUNG-SOO KIM1 , WOO-YOUNG CHOI1 , HYUNG-IN CHO1

Presenter: HYUNG-IN CHO Corresponding Author: DONG-OH LEE Field: Fracture

Affiliation: 1. MYONGJI HOSPITAL { Orthopaedic }  

Introduction: The purpose of this study was to evaluate risk factors for knee stiffness in patients treated with a submuscular locking plate 

after distal femoral fracture, and to analyze the clinical and radiologic outcomes.

Materials and Methods: This is a retrospective case control study of 104 consecutive patients who have a distal femoral fracture and 

treated with a submuscular locking plate. Patients with previous knee surgery, periprosthetic fractures, screw fixation only, intramedullary 

nail fixation, and follow-up period <12 months were excluded. The case group with knee stiffness comprised patients with 12-month 

postoperative range of motion (ROM) ≤90° or had a history of manipulations under anesthesia, which were compared with a control 

group of patients with 12-month postoperative ROM >90°. The presence or absence of comminuted fracture, intra-articular fracture, 

extensor mechanism injury, open fracture, spanning external fixation, need for fasciotomy, severe osteoarthritis, and prolonged cast 

immobilization was compared between groups. Risk factors were analyzed using univariate and logistic analyses. The postoperative ROM 

and Knee Society clinical rating system was evaluated for the clinical assessment and distal femoral angle on a whole-extremity scanogram 

was measured for radiologic assessments.

Results: Fifty-four patients were included in the study (14 in the case group, 40 in the control group). Univariate analysis revealed 

that comminuted fracture, intra-articular fracture, open fracture, temporary external fixation, severe osteoarthritis, and prolonged 

immobilization placed patients at an increased risk of knee stiffness. Multivariate logistic regression revealed that extensor mechanism 

injury was the only significant predictor (p = 001; odds ratio, 42.0; 95% confidence interval, 5.0–350.7). The ROM and Knee Society score 

were significantly lower in the case group; however, the coronal and sagittal alignment was not significantly different between case and 

control group.

Conclusion: An injury that delays postoperative knee motion, especially extensor mechanism injury such as patella fracture or open 

quadriceps injury, places patients at an increased risk for knee stiffness. If there are the risk factors for knee stiffness in a patient with a 

distal femoral fracture, ROM exercises should be started as soon as possible after firm fixation.

Acknowledgment: None.

Keywords: distal femur, distal femoral fracture, locking plate fixation, knee stiffness, risk factor
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Title : From Systematic Review to the Development of a Clinically Relevant Osteoporotic Metaphyseal Fracture Animal Model for Bone 
Healing Enhancement Mechanistic Studies
Presenter : WONG Ronald Man Yeung Author: WONG Ronald Man Yeung, CHOY Man Huen Victoria, Li Tsz-Kiu Valerie, LEUNG 
Kwok-Sui, CHOW Simon Kwoon-Ho, CHEUNG Wing-Hoi, CHENG Jack Chun Yiu
Affiliation: Department of Orthopaedics & Traumatology, The Chinese University of Hong Kong, Prince of Wales Hospital, Hong Kong

Introduction: The treatment of osteoporotic fractures is a major challenge and the enhancement of healing is critical as a major goal in 
modern fracture management. Most osteoporotic fractures occur at the metaphyseal bone region but few models exist and the healing 
is still poorly understood. Despite the evidence, most pre-clinical studies have concentrated on the healing of osteoporotic diaphyseal 
femur or tibia fractures with intramedullary fixation based on the model by Bonnarens and Einhorn in 1984. However, it is well known that 
metaphyseal and diaphyseal fractures heal by completely different mechanisms. This animal model has therefore been challenged to be not 
clinically relevant, leading to the recent development of more appropriate ones to address this problem. There are 2 purposes to the current 
study 1) to conduct a systematic review to identify and analyze the appropriateness of current osteoporotic metaphyseal fracture animal 
models 2) to create a new osteoporotic metaphyseal fracture model to mimic a clinically relevant scenario for future studies based on the 
recommendation criteria from our systematic review.
Materials and Methods: Literature search was performed on the Pubmed, Embase and Web of Science databases and relevant articles were 
selected and reviewed using PRISMA guidelines. The keywords used for the search were “metaphys*” AND “animal model” AND “fracture” 
AND “osteoporo*”. All duplicate entries were removed. Each title and abstract was reviewed and studies were selected based on inclusion 
and exclusion criteria. Information on the animal, induction of osteoporosis, fracture technique, site and fixation, healing results and utility 
of the model were extracted.
Based on the systematic review recommendation criteria and the identification of limitations to current animal models, a new osteoporotic 
metaphyseal fracture model was formulated. For the creation of the model, sixty-four 6-month old Sprague-Dawley rats (n=64) were 
obtained from the Laboratory Animal Services Center of the Chinese University of Hong Kong. All rats underwent induction of osteoporosis 
via bilateral ovariectomy procedures and were then left untreated for 3 months for establishment. 32 rats (n=32) were randomly assigned 
to the metaphyseal group. Femur surgery was performed under general anesthesia. The left femur of the animals were disinfected with 
povidone iodine and draped in sterile material. A 2.5 cm skin incision was made over the lateral aspect of the left thigh and the lateral femur 
was exposed from the lateral condyle to the mid-shaft. A 6-hole T-shaped mini-plate with two 8mm screws and three 6mm screws were 
used to fix the plate to the distal femur. A small oscillating saw was used to perform an osteotomy at the distal femur. After normal saline 
irrigation, wound closure was performed with 4-0 vicryl and 5-0 nylon sutures.
In order to compare and demonstrate the difference between diaphyseal and metaphyseal
fracture model healing, the remaining rats (n=32) were subject to the traditional method
of diaphyseal femur fractures with intramedullary fixation.
Lateral radiography of the rat femur was taken weekly post-surgery with an X-ray system. Metaphyseal fracture rats were euthanized at 
weeks 1, 2, 4 and 6. Diaphyseal fracture rats were euthanized at weeks 1, 2, 4 and 8. 6 femora from each sample timepoint were decalcified 
and embedded in paraffin blocks. For analysis, sections cut longitudinally (7mm in thickness) were stained with Hematoxylin-Eosin (H&E) 
and Safranin-O (SO). Twelve sections of each specimen were used for evaluation. 
Results: A total of 19 studies were included in the systematic review. Fracture techniques included drill hole defects (3 of 19), bone defects 
(3 of 19), partial osteotomy (1 of 19), and complete osteotomies (12 of 19). Drill hole models and incomplete osteotomy models are easy to 
perform and allow the study of therapeutic agents but do not represent the usual
clinical setting. Clinically relevant models are the complete osteotomy and metaphyseal defect models. Complete osteotomy models are 
most commonly used and are best suited for the investigation of therapeutic drugs or non-invasive interventions. The metaphyseal defect 
models allow the study of biomaterials, which are associated with complex and comminuted osteoporotic fractures.
However, most complete osteotomy models were bilaterally fixated causing negative influence in weight bearing and welfare concern. We 
propose that an animal model should satisfy the following criteria to study osteoporotic fracture healing: 1) induction of osteoporosis, 2) 
unilateral complete osteotomy or defect at the metaphysis and 3) internal fixation. 
Based on the recommendation criteria, we developed a new metaphyseal fracture model. 30/32 metaphyseal fracture rats survived the 
overall observation period without any clinical problems. 2 rats died from general anesthesia. There was complete bony bridging in all 
animals at 6 weeks demonstrated by X-ray and H&E with progressive healing over the time-points. H&E exhibited complete mineralized 
bridging of the initial fracture size with restored osseous continuity of the distal femur at 6 weeks. SO confirmed lack of chondrocytes. 
Intramembranous ossification and trabecular bone formation was observed during the healing phase. As for diaphyseal fracture model, 
it was observed to be a multistep process in which intramembranous and endochondral ossification combined to complete the process.
Discussion and Conclusion: With the aging population rising, osteoporotic fractures will continue to be a major challenge to both the 
surgeon and the patient. It is therefore essential for basic science and clinical studies to continue research to further understand and 
enhance osteoporotic fracture healing. As osteoporotic fractures mainly occur in the metaphyseal region, the focus of studying should 
be concentrated in this region. Upon detailed analysis of the current models we have derived a recommendation and created a unique, 
valid, reproducible and low-mortality metaphyseal fracture model that satisfies these criteria, which can provide a platform for future 
quality studies to enhance osteoporotic fracture healing. In this study, we have demonstrated that metaphyseal fractures heal through 
different mechanisms, primarily through intramembranous ossification. As for diaphyseal fractures, healing is a multi-step process in which 
intramembranous and endochondral ossification combines to complete the process. The production of this new model is crucial for future 
quality studies and the establishment of future interventions for our elderly patients.
Acknowledgement: Health and Medical Research Fund (Ref: 04152406)
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Title : Dual Antiplatelet Medication and Timing of Hip Fracture Surgery

Presenter : SETH TARRANT

Affiliation: NEW SOUTH WALES HEALTH, AUSTRALIA

Introduction & aims: Early surgery for hip fragility fractures is recommended. This could be compromised by patients taking blood 

thinning medications. There is limited evidence regarding the surgical timing of patients sustaining a hip fracture taking both aspirin and 

clopidogrel.

Hypothesis: We hypothesised that there was no reduction in morbidity or mortality by delaying surgery in hip fracture patients taking 

aspirin and clopidogrel on admission. 

Method : Retrospective study on patients over 65 years of age who had surgical treatment for a hip fracture between 2009 and 2016 was 

performed. The institutional Long Bone Fracture Database and Australia New Zealand Hip Fracture Registry were queried. Demographics, 

comorbidities and perioperative data was collected on patients admitted with dual antiplatelet therapy. The outcomes were time to OT, 

mortality, transfusion rate, and perioperative complications. Early surgery was defined as within 36 hours of admission.

Results: 1,716 (51.6%) of the 3326 hip fractured patients were on blood thinning medication. Only 80 (2.4% of the entire cohort) were 

taking aspirin and clopidogrel on admission. 

Of the 79 patients who had operative intervention, 51 had ‘early surgery’ (23.5 ± 7.3 h) and 28 had ‘delayed surgery’ (67.2 ± 35.9 h). There 

was no difference in operative intervention timing between fixation (n=56; 37.1 ± 32.0 h) and arthroplasty (n=23; 43.8 ± 26.1 h) (p=0.38). 

Traditional predictors of mortality, age (early vs late: 83.8 ± 6.7 vs 81.1 ± 6.8, p=0.09), sex (%female: 62.7% vs 51.4%, p=0.40), Charlson 

comorbidity index (7.0 ± 1.8 vs 6.9 ± 1.8, p=0.90) and American Society of Anesthesiologist physical score (3.2 ± 0.5 vs 3.4 ± 0.5, p=0.25) 

showed no difference between the early and delayed surgery group. 

Regarding transfusion for early versus delayed groups, no difference in pre-operative transfusion (3.9% vs 14.2%, p=0.18) or post-

operative transfusion existed (37.3% vs 25%, p=0.32). A greater intra-operative transfusion occurred in the early surgery group (17.6% vs 

0%, p=0.02).

There was no significant difference between early versus delayed surgery for major complications (21.5% vs 14.2%, p=0.43), inpatient 

mortality (9.8% vs 10.7%, p=0.69) or 30-day mortality (15.7% vs 17.9%, p=0.80). 

Conclusions: This study is the largest to examine timing to surgery in hip fracture patients taking dual antiplatelet agents. Earlier surgery 

increases the need for intraoperative transfusion but does not lead to increased mortality or peri-operative complications.

 Travelling Fellow  

Title : Alternated femoral neck cut for short metaphyseal stem is suitable and reliable for Asian population

Presenter : JITHAYUT SUEAJUI

Affiliation: MAHARAT NAKHON RATCHASIMA HOSPITAL, THAILAND

Background: Total hip replacement(THR) is one of the most successive orthopaedic surgical procedure. To improve the outcomes of THR, 

short metaphyseal stem such as Metha stem is the option that provide less stress shielding, less thigh pain and minimally invasive friendly 

comparing to standard stem. According to standard surgical technique of Metha stem, femoral neck cut should be angled 50 degrees and 

preserved lateral cortex up to 5 mm. Alternated femoral neck cut is angled up to 40 degrees and preserved lateral cortex 2-3 mm, can 

make suitable size for femoral stem placement in small Asian patients. The stem survivorship for of this technique is not well-study.

Purpose: To identify reliability of alternated femoral neck cut for short metaphyseal stem in terms of prosthesis survivorship.

Methods: Retrospective review study in patients who underwent THR with short metaphyseal stem, Metha stem(Aesculap, Tuttlingen, 

Germany) in Maharat Nakhon Ratchasima hospital between January 2016 to December 2016. The primary outcome of this study is short-

term survivorship of femoral component after THR at least 12 months. Secondary outcomes are stem complications including stem 

subsidence and femoral fracture.

Results: Ninety THRs were performed with alternated femoral neck cut for this Metha stem. There is no revision surgery from femoral stem 

revision reason and only one femoral stem subsidence with this technique(1 of 90 stems). No femoral stem fracture was found.

Conclusions: Alternated femoral neck cut for short metaphyseal stem is suitable and reliable for Asian population in term of stem-

survivorship and subsidence.

Keywords: total hip replacement, short metaphyseal stem, femoral neck cut, survivorship
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Title : Total hip arthroplasty after failed treatment of proximal femur fracture

Presenter : TOMONORI TETSUNAGA Author: Tetsunaga T1, Fujiwara K1 , Endo H1, Noda T1, Tetsunaga T1, Sato T2, Shiota N2, Ozaki T1

Affiliation: 1. Department of Orthopaedics, Okayama University, Japan  2.Department of Orthopaedics, Okayama Medical Center, Japan

Introduction : he anatomy of the proximal femur after failed treatment of proximal femur fracture makes total hip arthroplasty (THA) 

complicated and challenging. The purpose of this study was to analyze the outcomes of THA after failed treatment of proximal femur 

fractures.

Methods: We retrospectively analyzed radiographic and clinical outcomes of 50 consecutive THAs (42 women, 8 men; age 77 years) after 

failed treatment of proximal femur fracture (femoral neck fracture 18 hips, FNF; trochanteric fracture 32 hips, TF).

Results: Absolute values of the differences in femoral neck anteversion between the affected and healthy sides were 6.0°  in the FNF and 

19.2° in the TF (p=0.01). There were no significant differences in cup anteversion (p=0.20) or stem anteversion (p=0.08). Although no 

significant differences between groups were seen in the visual analogue scale or Harris Hip Scores at final follow-up (, 0.09, respectively), 

complication rate was significantly higher in the TF than in the FNF (25 vs 0%, P<0.0001). Postoperative complications in the TF included 

three periprosthetic fractures(9.4%), two dislocations (6.3%), two surgical-site infections (6.3%), and one stem penetration (3.1%).

Conclusions: Performing THA after failed treatment of trochanteric fractures requires consideration of complication risk and incorrect 

femoral neck anteversion.

Arch Orthop Trauma Surg. 2017 Mar;137(3):417-424.

 Travelling Fellow  

Title : Effect of surgical duration on outcomes of total hip arthroplasty

Presenter : SEUNG-MIN YOUN

Affiliation: AUCKLAND REGIONAL HOSPITALS, NEW ZEALAND

Introduction: This registry study aims to determine if there is a correlation between surgical duration and outcomes in total hip arthroplasty 

(THA) carried out in New Zealand.  Previous studies suggest that shorter and/or longer than ‘average’ duration of total joint arthroplasty 

surgical time is associated with poor outcomes (1, 2).

Method: NZ Joint registry data was obtained for primary THAs performed for osteoarthritis during the period January 2000 to December 

2015.  THAs carried out for other diagnoses (rheumatoid arthritis, avascular necrosis, dysplasia, post-traumatic and others) were excluded.  

Primary outcomes were revision rate and Oxford Hip Scores (OHS).  Skin-to-skin times in minutes were divided into 6 different groups (<40, 

41-59, 60-89, 90-119, 120-179, >180), and statistical significances of the outcomes compared to the ‘average’ time ie 60-89 minutes, were 

reviewed.  The results were further analysed using multivariate model adjusting for BMI, age, sex, ASA, surgeons’ experience and surgical 

approach. 

Results: There was a trend towards higher revision rate with longer duration of surgery, however only statistically significant rate was seen 

for hybrid THA with duration >180 minutes, in comparison with 60-89 minutes group (1.69 vs 0.62, p<0.001), adjusting for the variables.  

No statistically different results were seen for fully cemented and uncemented groups. There was also a trend towards worse mean 

OHS (6 months post-operative) for longer duration of surgery, with hybrid THA of duration >120 minutes having a significantly worse 

OHS compared to 60-89 minutes group (38.4 vs 41.2, p<0.001).  There was no significant difference in outcomes of shorter duration 

(<40 minutes, and even further analysed for the <30minutes surgical duration group) when compared to the 60-89 minutes group.  In 

particular, there was also no difference in the dislocation rate between the groups.

Conclusion: Although higher revision rate and worse OHS were seen with longer duration of surgery for hybrid THA, our registry data has 

not shown evidence of worse outcomes with shorter duration of surgery for THA in general.  This must be interpreted with caution, as 

pressure to minimise the time may not necessarily lead to optimal outcome.

References: 1)Young SW, Mutu-Grigg J, Frampton CM, Cullen J.  Does speed matter? Revision rates and functional outcomes in TKA in 

relation to duration of surgery.  J Arthroplasty 2014; 29: 1473-77

2)Duchman KR et al.  Operative time affects short-term complications in total joint arthroplasty.  J Arthroplasty 2017; 32: 1285-91
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Title : Unsintered Hydroxyapatite and Poly-L-Lactide Composite Screws/Plates for Stabilizing B-Tricacium Phosphate Bone Implants

Presenter : AKIO SAKAMOTO Author: Akio Sakamoto, Takeshi Okamoto, Shuichi Matsuda

Affiliation: Department of Orthopaedic Surgery, Graduate School of Medicine, Kyoto University, Japan

Unsintered hydroxyapatite (u-HA) and Poly-L-lactide (PLLA) Composites (u-HA/PLLA) are osteoconductive and biodegradable. Screw 

(Super-Fixsorb MX30) and plate (Super-Fixsorb MX40 Mesh) systems made of u-HA/PLLA are typically used in small bones in maxillofacial 

surgeries. After the resection of bone tumors in larger bone, reconstructions with β-tricalcium phosphate (β-TCP) implants of strong 

compression resistance have been reported.

After a resection, when the cavity is hemispheric- or concave-shaped, stabilization of the implanted β-TCP block is necessary, In the current 

series, u-HA/PLLA were uesd to stabilize the mechanically strong implanted low-porous β-TCP blocks in six bone tumor cases, including 

three giant cell tumors of bone, and one case each of chondroblastoma, chondrosarcoma, and parosteal osteosarcoma. The mean age of 

patients at the time of surgery was 31.3 years(range, 19 to 48 years). The bones involved were two ilia (posterior), a femur (diaphysis to 

distal metaphysis), and three tibias (proximal epiphysis, proximal metaphysis to epiphysis, and distal memetaphysis to epiphysis). Neither 

displacement of the implanted β-TCP block nor any u-HA/PLLA-related complications were observed. The method of using u-HA/PLLA 

components for the stabilization of β-TCP blocks makes the procedure easy to perform and reliable. It can extend the application of β-TCP 

blocks in reconstruction surgery.

Clinics in Orthopedic Surgery: CIOS, in press

 Travelling Fellow  

Title : Validity and Responsiveness of the 2-Minute Walk Test for Measuring Functional Recovery after Total Knee Arthroplasty

Presenter : AASIS UNNANUNTANA

Affiliation: SIRIRAJ HOSPITAL, MAHIDOL UNIVERSITY, THAILAND

Background: The 2-minute walk test (2mwt) is a performance-based test that evaluates functional recovery after total knee arthroplasty 

(TKA). This study evaluated its validity compared with the modified Western Ontario and McMaster Universities Osteoarthritis Index 

(WOMAC), Oxford Knee Score (OKS), modified Knee Score (modified KS), Numerical Pain Rating Scale (NPRS) and Timed Up and Go test 

(TUG), and its responsiveness in assessing functional recovery in TKA patients.

Methods: This prospective cohort study included 162 patients undergoing primary TKA between 2013 and 2015. We used patient-

reported outcome measures (modified WOMAC, OKS, modified KS, NPRS) and performance-based tests (2mwt and TUG) at baseline 

and 3, 6 and 12 months postoperatively. The construct validity of 2mwt was determined between the 2mwt-distances walked and other 

outcome measurements. To assess responsiveness, effect size and standardized response mean were analyzed. Minimal clinically important 

difference (MCID) of 2mwt at 12 months after TKA was also calculated.

Results: All outcome measurements improved significantly from baseline to 3, 6 and 12 months postoperatively. Bivariate analysis revealed 

mild to moderate associations between the 2mwt and modified WOMAC function subscales, and moderate to strong associations with 

OKS. Mild to moderate correlations were found for pain and stiffness between 2mwt and other outcome measurements. The effect size 

and standardized response mean at 12 months were large, with an MCID of 12.7 meters.

Conclusion: 2mwt is a valid performance-based test with responsiveness properties. Being simple and easy to perform, it can be used 

routinely in clinical practice to evaluate functional recovery after TKA.
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Title : Three-dimensional Computed Tomography Analysis of the Posterior Tibial Slope in 100 Knees.

Presenter : JADE HO PEI YUIK

Affiliation: HOSPITAL LIKAS, MALAYSIA

Background: The posterior tibial slope (PTS) is an important consideration in knee replacement surgery. However, there is still no consensus 

for the optimal slope. The objectives of this study were (1) to reliably determine the native PTS in this population using 3D computed 

tomography (CT) scans and (2) to determine the normal reference range for PTS in this population.

Methods: 100 CT scans of disease-free knees were analysed. A 3D reconstructed image of the tibia was generated and aligned to its 

anatomical axis in the coronal and sagittal planes. The tibia was then rotationally aligned to the tibial plateau (Tibial centroid axis, TCAx) 

and PTS was measured from best fit planes on the surface of the proximal tibia and individually for the medial and lateral plateaus. This 

was then repeated with the tibia rotationally aligned to the ankle (Transmalleolar axis, tmAx).

Results: When rotationally aligned to the tibial plateau, the mean PTS, medial PTS (MPTS) and lateral PTS (LPTS) were 11.2° ± 3.0° (range, 

4.7° to 17.7°), 11.3° ± 3.2° (range, 2.7° to 19.7°) and 10.9° ± 3.7° (range, 3.5° to 19.4°), respectively. When rotationally aligned to the ankle, 

the mean PTS, MPTS and LPTS were 11.4° ± 3.0° (range, 5.3° to 19.3°), 13.9° ± 3.7° (range, 3.1° to 24.4°) and 9.7° ± 3.6° (range, 0.8° to 

17.7°), respectively.

Conclusion: The posterior tibial slope in the normal Asian knee is on average 11° (mean) with a reference range of 5° to 17° (mean ± 2 S.D). 

This has implications to surgery and implant design.

 Travelling Fellow  

Title : Volar Locking Plating(VLP) versus Percutaneous Kirschner Wires (K‐wire) for distal radius fractures in a young and middle‐aged adult 

population : a meta‐analysis

Presenter : Keran Sundaraj

Authors: Dr Daniel Youlden, Dr Keran Sundaraj, Dr Christopher Smithers

Affiliation: NEPEAN HOSPITAL, AUSTRALIA

Background: Distal radius fractures are frequent injuries seen in the emergency department. Closed reduction and percutaneous fixation 

using Kirschner wires and Open Reduction and Internal Fixation are two of the most common methods of surgical intervention. Despite 

recent trials, uncertainty still remains as to which method is superior. Therefore, we performed a systematic search and meta-analysis to 

compare function, radiological outcomes and complications of these two interventions for distal radius fractures.

Methods: Two independent reviewers searched the following electronic databases up to November 2015: MEDLINE (without revisions 

inception to present), PubMed (1949-2015), EMBASE (1947-2015) and the Cochrane Central Register of Controlled Trials (CENTRAL). We 

supplemented our search with a thorough examination of the reference lists of all primary articles, previous systematic reviews and meta-

analyses. A combination of seven high quality randomised controlled trials (RCTs) and comparative studies were identified for analysis. 

Pooled mean differences and standardized mean differences were calculated for the following variables: disabilities of the arm, shoulder 

and hand (DASH) score, patient reported wrist evaluation (PRWE), grip strength, wrist range of motion and radiological outcomes. 

Chisquare analysis and pooled odds ratios were calculated for rates of total postoperative complications. The meta-analysis was completed 

using the ‘metafor’ package with ‘R software’.

Results: Four RCTs and three comparative studies with a total of 853 participants were included for analysis. DASH scores were statistically 

significant in favor of ORIF at all followup intervals to 12 months. Analysis of PRWE revealed no significant difference between the 

two fixation methods. Following ORIF wrist range of movement through flexion, extension, supination and pronation was statistically 

significant at 6 weeks. At 3 and 12 months there was no ongoing difference. There was no difference between these two approaches for 

grip strength. The pooled data showed a greater loss of radial height using K-wires from date of fixation to 12 months. Total complications 

were higher in the K-wire group and relative risk calculation identified a 36% higher risk of adverse events.

Conclusion: There is a functional advantage of ORIF particularly in the early postoperative phase. K-wire fixation may be associated with 

an increased risk of malalignment and loss of reduction. It is still unclear whether these differences justify the cost and time associated 

with ORIF. Ultimately, if early return to function is important, ORIF is superior to K-wire fixation. Beyond the early postoperative period the 

paucity of available evidence means that we are unable to conclude with assurance that ORIF is superior to K-wire fixation.
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Title: The effect of warm irrigation saline for core temperature maintain in arthroscopic shoulder surgery

Authors: 강진아, 신선영, 김혜성, 권은혜, 정민경, 권준, 김유진

Presenter: JIN AH KANG 

Affiliation: SUNGKYUNKWAN UNIV  

서론
저자들은 동일한 수술실 환경에서 수술하는 정형외과 수술환자 중 beach chair position으로 견관절 관절경 수술을 하는 환자들이 회복과정 중 추위를 많
이 호소하는 것을 우연한 기회에 알게 되어 원인을 찾게 되었다. 이러한 과정 중에 견관절 관절경 수술을 시행하는 환자들 중에서도 lateral position으로 수
술을 받은 환자에 비해beach chair position으로 수술을 받은 환자들이 수술 중 심부체온이 더 떨어지는 양상을 확인하였다. 모든 수술 환자들은 전신마
취하에 가온 담요를 적용하는데beach chair position으로 견관절 관절경 수술을 받은 환자는 하복부까지 가온 담요가 적용되었다. 체위의 특성상  beach 
chair position으로 수술을 받는 환자들이 가온 담요가 하지에만 적용되어 심부체온이 유지가 잘 되지 않고 상온의 관류용 생리식염수를 다량으로 사용하는 
것이 심부체온을 떨어뜨리는 데에 영향을 주는 것으로 생각되었다. 이에 상온의 관류용 생리식염수를 다량으로 사용하는 견관절 관절경 수술 시 심부체온이 
하강한다는 가설하에 수술 중 가온 관류용 생리식염수 사용이 환자의 수술 중 및 수술 직후 심부체온 유지에 미치는 영향을 알아보고자 하였다.

재료 및 방법
2018년 1월부터 6월 사이에 전신마취하에 견관절 관절경 수술을 받은 환자를 대상으로 lateral position으로 견관절 관절경 수술을 받은 환자들과 beach 
chair position으로 견관절 관절경 수술을 받은 환자들의 수술 중 심부체온을 비교하였다. 동시에 beach chair position으로 견관절 관절경 수술을 받은 
환자를 대상으로 무작위로 실온(수술실 온도 18℃)에 보관한 관류용 생리식염수와 가온 관류용 생리식염수(36℃)를 사용하여 수술 중 심부체온을 비교
하였다. 모든 수술 환자들은 전신마취하에 가온 담요를 적용하였다. lateral position으로 견관절 관절경 수술을 받은 환자는 액와부 아래까지 가온 담요
를 적용하였고, beach chair position으로 견관절 관절경 수술을 받은 환자는 하복부까지 가온 담요를 적용하였다. 수술실 입실 시 처음 측정되는 심부
체온을 기준으로 삼고, 수술 중 제일 낮게 측정되는 심부체온을 확인하여 심부체온의 변화를 확인하였다. 가온 관류용 생리식염수를 적용하는 환자는 첫 
1000cc는 실온으로 적용하고 이후부터 가온 관류용 생리식염수로 적용하였다.  이 외에 회복실에서 회복 중 환자의 추위에 대한 호소가 있는지 주관적 체
온감 측정도구-Park(1999)이 개발하고, kim, Chung과 Pack(2008)이 수정 보완한 주관적 체온감 측정도구-를 사용하여 확인하였다. 수술 중 체온의 변
화, 추위에 대한 호소정도를 측정하고 그 차이를 Student T-test를 이용하여 검정하였다. 또한 각 변수의 상관관계를 Pearson의 상관계수로 분석하였다.

결과
Lateral position으로 견관절 관절경 수술을 받은 환자는 수술중 심부체온이 평균 0.4℃ 하강하였고 추위에 대한 호소는 10명 중  7명이었다. beach chair 
position으로 실온의 관류용 생리식염수를 사용하여 수술한 환자의 심부체온은 평균 0.8℃ 하강하였고 추위에 대한 호소는 20명중 20명이었다. Beach 
chair position으로 가온 관류용 생리식염수를 사용하여 수술한 환자의 심부체온은 평균 0.2℃ 상승하였고 추위에 대한 호소는 20명중 6명이었다.

고찰
수술 중 저체온이 발생하는 원인에는 여러가지가 있다. 전신마취제의 혈관 수축장애와 말초혈관 확장, 근이완제로 인한 근육운동의 소실등의 마취적 요인
과 수술실내의 온도, 수술시 사용하는 소독제와 용액, 수술부위 노출, 수술시간등의 수술적 요인이 있다. 여기에 전신상태, 몸무게, 나이등의 환자의 기질
적인 요인을 더할 수 있다.[1,2] 수술 중에 발생하는 저체온은 상처감염, 응고 장애, 면역기능 약화, 간기능 억제, 심박출량 감소, 정맥정체, 마취제의 대사
지연 등 심각한 합병증을 유발할 수 있다.[3] 또한 회복기에 발생하는 전율은 산소소모량을 증가시키고 심박출량을 증가시켜 심장의 부담이 가중된다.[4] 
이러한 문제들은 수술 후 환자의 회복을 지연시킬 수 있다. 따라서 수술 및 마취 관련 간호실무에서 체온유지와 관련된 간호 중재는 수술 및 마취관련 합
병증의 예방에 매우 중요하다. 이전의 연구들에서 정형외과 수술 환자의 73.5%가 저체온이었고 그중 24.7%가 오한을 경험하였으며 둘의 상관관계가 
유의하게 나타났다.[5] 오한은 환자에게 불안정한 혈역학적 변화를 야기하고 심박수를 증가시켜 환자의 예후에 악영향을 미칠 수도 있다. 또 다른 연구에
서는 전신마취하 개복술환자의 수술 중 체온이 따스한 생리식염수로 복강내 세척을 하면서 다소 상승한 것으로 생각한다고 하였다.[6] 견관절 관절경 수
술 시 관류액의 온도와 저체온증은 강한 상관관계가 있기 때문에, 고령의 환자나 협심증, 심근경색 등의 심장 질환이 있는 환자에서는 저체온증을 예방하
기 위하여 체온과 유사한 온도의 관류액의 사용이 좋을 것으로 판단한 연구도 있다.[7] 본 연구에서도 견관절 관절경 수술 시 가온 관류용 생리식염수 사
용이 대상자의 심부체온 유지에 유의한 효과가 있음을 확인하였다. 수술실의 업무 특성상 수술실 간호사가 환자에게 직접적인 간호를 제공할 수 있는 영
역이 많지 않지만 이러한 연구들을 토대로 함께 수술에 참여하는 의료진과 협의 하에 환자의 수술 예후에 도움을 줄 수 있는 수술환경을 제공할 수 있을 
것으로 기대한다. 
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Ⅰ. 서론

1. 연구의 필요성

변비는 불쾌하고 고통이 발생하는 증상으로, 모든 연령층의 개인에게 건강상 해로운 영향을 미친다. 생명에 지장을 주지 않지만 변비로 인한 불편감은 환

자의 안위를 감소시키고 삶의 질을 떨어뜨린다(Koloski et al., 2013). 고령의 환자, 부동, 신경학적인 문제를 가지고 있는 환자에게 잘 발생할 수 있으며, 

특히 인공 고관절 치환술이나 인공 슬관절 전치환술, 척추 유합술과 같은 정형외과 주요 수술을 받은 환자들에게 변비는 잘 알려진 간호 문제이다(Park et 

al., 2016). 인도의 정형외과 환자들을 대상으로 한 De souza(2002)의 연구에서 40%가 변비를 호소하였으며, 터키의 정형외과 환자들을 대상으로 한 

연구에서도 55.4%가 장문제를 경험하였다고 하였으며( endir, B y kyilmaz, A ti, G rpinar, & Yazgan, 2012), 국내의 정형외과 환자를 대상으로 한 연

구에서도 변비 발생 환자가 57.9%로 수술 환자의 절반 이상이 변비를 경험하고 있었다(Park et al., 2016). 

변비는 복통, 소화불량, 식욕부진 등의 소화장애, 수면불안, 우울 등의 정서적인 증상, 혈액순환장애 및 혈압상승을 초래할 수 있다. 또한 분변매복으로 

인해 장폐색이 초래되어 변실금, 장파열과 같은 심각한 장 합병증이 유발될 수 있으며(De Lillo & Rose, 2000) 만성 변비로 진행한 경우에는 건강관련 삶

의 질에도 부정적인 영향을 준다(Koloski et al., 2012). 실제 임상에서 수술 후 발생하는 변비 중재에 대한 가이드라인이 정해져 있지 않아 의사의 주관적

인 판단에 따라 변 완하제를 처방하거나 환자가 불편감을 호소할 시에 좌약이나 관장으로 중재를 하는 경우가 많다. 변비는 예방이 중요한 증상으로 예방 

교육에 있어서는 간호사의 역할이 중요하다(Kimberly, 2007).

변비의 발생에 미치는 영향 요인으로 노인을 대상으로 한 Kyle(2010)은 수분, 섬유질, 활동 정도, 약물복용, 화장실 시설 등이 영향을 미칠 수 있다고 하

였으며 Bouras와 Tangalos(2009)는 만성 변비의 위험 요인으로 노인, 여성, 유색 인종, 신체적 비활동성, 낮은 수입, 교육 수준, 약물 복용, 식이 섭취, 그

리고 우울을 언급하였다. 심장 수술 후 발생한 변비에는 진통제, 식이 습관의 변화, 운동성의 부족이 기여하였다고 보고하였다(Myatt, 2012). 정형외과 

수술 환자를 대상으로 한 연구에서도 일상생활수행능력이 저하될수록, 연령이 많을수록, 금식 기간이 길수록 변비가 잘 발생한다고 보고하였다(Park et 

al., 2015). 인공 슬관절 전치환술을 받는 환자들의 연령이 대개 65세 이상이며(Gail M, Leanne, & Max, 2015) 최근에는 80세 이상의 환자들도 수술

을 받고 있다(Kennedy, Johnston, Cochrane, & Boscainos, 2013). 고령, 수술 전, 후 금식, 수술 전 통증으로 인한 활동 장애, 수술 후 원활치 않은 보행, 

진통제 복용 등으로 인해 장운동 저하가 발생하여 변비 증상을 호소하는 환자가 많다. 2016년 Park 등의 연구에서 인공 슬관절 전치환술 환자 중 40%

가 변비 증상을 호소하였다.

 

정상적인 배변 습관을 유지하기 위해서는 식이, 운동, 규칙적인 배변 습관이 중요한 요소이다. 특히 매일의 수분, 식이 섬유의 섭취 증가, 신체적인 활동의 

격려, 규칙적인 운동, 배변의 시기, 프라이버시를 포함한 계획된 간호 중재가 필수적이다(Kyle, 2007; Gail, Leanne, & Max, 2015; Koppen, Lammers, 

Benninga, & Tabbers, 2015). 2011년 NGC(National Guideline Clearing House) 의 변비 예방 가이드라인에서도 1500~2000cc의 수분 섭취, 

21~25g의 식이섬유섭취, 규칙적이고 일관성있는 배변 습관, 프라이버시 유지, 신체 활동, 매일 30~60분의 걷기, 침상 내에서만 활동이 가능한 경우는 

골반 들기, 하부 몸체 운동, 한 다리씩 들기 등의 중재를 추천하고 있다. 인공 슬관절 전치환술 환자의 변비 예방을 위해서는 수술 후 출혈로 인한 순환 혈

류량의 부족, 오심으로 인해 식사섭취량이 저하되어 있는 환자에게 충분한 수분 섭취는 필수적이며, 원활한 보행이 이루어지기까지 장운동 증진을 위한 

중재 방법이 포함되어야 한다.

 

노인들은 갈증 기전의 장애로 인해 탈수가 잘 발생할 수 있으며, 또 요실금이 있는 노인들은 이를 피하기 위해 수분 섭취를 덜 하는 경향이 있다(Kyle, 

2007). 70세 이상의 고령의 정형외과 환자 중 81%가 하루 수분 섭취량이 1500cc미만이었다고 보고한 예도 있다(Stumm, Thomas, Coombes, 

Greenhill, & Hay, 2001). 일반적으로 건강을 유지하기 위해서 필요한 하루 수분 섭취량은 1.5L로 알려져 있으나(Morrison, 2000), 변비를 해결하기 위

해 섭취하는 적정 수분 섭취의 양은 다양하게 언급하고 있다. 건강한 장 운동 촉진을 위해 1.8~2.4L의 수분섭취를 권고하거나(Toner&Claros, 2012), 적

어도 1.5L 또는 2L이상의 수분섭취를 권장하고 있다(Choi, 2004).

 

인공 슬관절 전치환술을 받은 환자들은 수술 전부터 통증으로 인해 보행 양이 줄어든 상태로 전신 근력의 약화가 발생하며, 수술 후에는 침상 안정의 시

간이 더 늘어나게 되므로 복근의 약화가 더 우려된다. 복근이나 골반저 근육은 정상 배변을 촉진하며 장연동 운동을 자극하는 하나의 근육 단위로 작용하

게 되는데(Silva & Motta, 2013), 이 때 약해진 복근으로 인해 변비가 쉽게 발생할 수 있다. 이를 예방하기 위해서는 만성 기능성 변비에 효과가 있었던 표

재성과 심부 복부 근육, 횡격막, 골반저 근육운동을 시행하여야 한다(Silva & Motta, 2013). 본 연구는 인공 슬관절 전치환술을 받은 환자에게 수분 섭

취와 복부 및 골반저 근육 운동 배변 훈련을 포함한 변비 예방 프로그램을 적용하여 수술 후 첫 배변일까지의 기간, 변비 정도, 좌약 사용 및 관장 횟수, 그

리고 변 완하제 사용양에 미치는 효과를 파악하고자 한다. 

 

2. 연구목적

본 연구는 인공 슬관절 전치환술 후 환자에게 변비 예방 프로그램을 적용하여 배변에 미치는 효과를 검증하기 위함이다. 
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3. 연구가설

본 연구에서는 인공 슬관절 전치환술 후 환자의 변비 예방프로그램의 효과를 검증하기 위해 다음과 같은 가설을 설정하였다.

• 가설 1. . 변비 예방 프로그램을 적용한 실험군은 적용하지 않은 대조군에 비해 수술 후 첫 배변일까지 기간이 짧을 것이다. 

• 가설 2. 실험군은 대조군에 비해 변비 발생률과 퇴원 전 변비 정도가 낮을 것이다.

• 가설 3. 실험군은 대조군에 비해 좌약 사용 및 관장 횟수가 적을 것이다. 

• 가설 4. 실험군은 대조군에 비해 변 완하제 사용 횟수가 적을 것이다.

 4. 용어의 정의 

1) 변비 

변비는 대변이 대장에 오래 머물고 정상적으로 배변되지 않는 증상으로(Wikipedia, 2015) 본 연구에서는 마지막 배변일로부터 3일 이내에 대변을 보지 

못한 경우에 변비라고 정의한다(Davies, Green, Mottram, and Pirmohamed, 2008; Nassar, Silva, & Cleva, 2009).

2) 변비 정도

변비 정도는 McMillan & Willams (1989)가 개발한 변비 사정 척도(CAS; Constipation Assessment Scale)를 Yang(1992)이 번역한 도구로 사정하여 

점수화한 것을 의미한다.

3) 변비 예방 프로그램

변비 예방 프로그램은 수분 섭취와 복부 및 골반저 근육 운동, 배변 훈련을 포함하여 변비를 예방하기 위한 프로그램이다. (Kyle, 2007; Gail, Leanne, 

& Max, 2015; Toner&Claros, 2012; Silva & Motta, 2013; Choi, 2004; Koppen, Lammers, Benninga, & Tabbers, 2015). 본 프로그램은 2011년 

NGC 의 변비 예방 가이드라인에 기초하여 연구자가 구성한 프로그램이다.

4) 인공 슬관절 전치환술

인공 슬관절 전치환술이란 현저한 슬관절 변형을 동반하거나 동반하지 않는 심한 관절염으로부터 발생한 통증을 경감시키기 위해 하는 수술을 의미한다

(KOA, 2013). 

Ⅱ. 연구방법

1. 연구설계

본 연구는 변비 예방 프로그램의 효과를 평가하기 위한 비동등성 대조군 전후 시차 설계이다. 

 

2. 연구대상

본 연구의 대상자는 서울시 A 종합병원 정형외과에 입원하여 인공 슬관절 전치환술을 받은 환자를 대상으로 하였다. 대조군은 2016년 1월 1일부터 6

월 30일까지 입원한 환자를 대상으로 하였고, 실험군은 2016년 7월 14일부터 2017년 5월 31일까지 입원한 환자를 대상으로 임의 표출하여 자료를 수

집하였다. 연구대상자 표본 수는 G*Power 3.1.9.2 version을 이용하여 유의수준 0.05, 검정력 80%, 효과크기 0.5로 하여 각 집단별로 대상자 수가 51

명으로 산출되었으며 탈락률을 고려하여 실험군, 대조군 각각 56명씩 할당하였다. 본 연구에 참여한 대상자 중 대조군에서 탈락된 자는 6명으로 탈락률 

11%(조기 퇴원:5명, 거부:1명)이었고, 실험군은 해당수술교수의 사임으로 인해 최종 연구에 포함된 대상자는 32명이었다. 대상자의 선정기준은 (1) 만 

20세 이상의 성인환자로 연구의 목적을 이해하고 참여에 동의한 자, (2) 수술 전날 또는 수술 당일 대변을 본 자, (3) 일측 또는 양측 인공 슬관절 전치환

술을 받은 환자를 기준으로 하였다. 게실염, 결장암, 결장과 골반에 기질적인 질환이 있는 자와 기능성 변비 진단을 받고 변 완하제를 복용중인 자는 대상

자에서 제외하였다. 

3. 연구도구

1) 변비 정도 

변비 정도는 McMillan & Willams (1989)가 개발한 변비 사정 척도(CAS; Constipation Assessment Scale)를 Yang(1992)이 번역한 도구를 사용하였

다. 이 도구는 3점 척도, 8개의 문항으로 구성되어 있으며, 문항내용은 ‘헛배가 부르고 팽팽한 느낌이 있다’, ‘가스가 나오는 양이 많아졌다’, ‘대변보는 횟

수가 줄었다’, ‘묽은 변이 약간씩 흘러나온다’, ‘뒤가 묵직하거나 변이 차 있는 것 같다’, ‘배변 시 힘들고 아프다’, ‘대변 양이 적다’, ‘대변이 잘 나오지 않는다’ 

이다. 각 문항은 ‘전혀 그렇지 않다’ 의 0점, ‘약간 그렇다’ 의 1점, ‘매우 그렇다’ 2점으로 배점되며, 본 도구의 가능점수는 최저 0점에서 최고 16점으로 점

수가 높을수록 변비가 심함을 의미한다. McMillan & Willams (1989)의 연구에서 Cronbach’s α = .70 이었으며 Yang(1992)의 연구에서 Cronbach’s 

α = .80 이었으며 본 연구에서는 Cronbach’s α = .68 이었다.

2) 대상자의 배변관련 및 일반적 특성

대상자의 일반적 특성은 문헌고찰을 기반으로 연구자가 구성하였다. 평상시 배변 간격, 연령, 성별, 교육수준, 마취시간, 변 완하제 복용횟수, 관장, 좌약 

사용 횟수, 보행시간, 수분섭취량, 식사섭취량, 유산균 섭취량, 비마약성 및 마약성 진통제 사용횟수, IV PCA사용시간을 포함하였다( endir, B y kyilmaz, 

A ti, G rpinar, & Yazgan, 2012).
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4. 연구 진행 절차 

1) 변비 예방 프로그램 개발

변비 예방 프로그램은 2011년 NGC(National Guideline Clearing House) 의 변비 예방 가이드라인에 기초하였으며 인공 슬관절 전치환술을 받은 환자

가 수행 가능한 범위 내에서 정형외과 전문간호사 1인, 정형외과 근무 경력 10년차 이상의 간호사 6인의 합의로 구성하였다. 프로그램의 내용 타당도를 

검정하기 위해 정형외과 의사 1인, 소화기 내과 의사 1인, 운동 처방사 1인의 자문을 얻었다. 이 프로그램은 확정된 교육 내용을 환자에게 효과적으로 전

달하기 위해 운동 사진과 자가 기록표가 포함된 한 장의 유인물로 제작하였다. 

2) 변비 예방 프로그램의 구성

(1) 수분 섭취 

NGC의 가이드라인에 따라 1500~2000cc의 수분을 섭취하도록 한다(NGC, 2011). 본 연구에서 수분 섭취량은 매일 정맥 주사액과 구강으로 섭취한 액

체의 양을 의미하며 고형식 또는 반유동식 형태의 음식물에 함유된 수분은 계산하지 않도록 하였다(Choi, 2004). 수분 섭취는 아침 식전부터 저녁 식사 

시간까지로 제한하였다. 

(2) 복부 및 골반저 근육 운동

원활한 배변을 위해서는 장을 압박하는 복부 내 압력을 증가시키고 대장의 추진력을 증가시켜야 하는데, 이는 심부 또는 표재성 복부 근육과 골반저 근육 

운동으로써 가능하다 (Silva & Motta, 2013; Yoo, 2006; Park, Kang, Jang, & Kim, 2013). 복부 근육 운동은 누워서 허리 지면 누르기, 호흡 운동으로 

이루어져 있으며 골반저 근육을 강화하기 위해 케겔 운동을 포함하였다. 특히 케겔 운동은 항문 괄약근-골반근육 협동 장애로 인한 변비에 효과적인 운

동으로 알려져 있으며 안전하고 누구에게나 일차적으로 시행할 수 있는 치료법이다(Yoo, 2006).

누워서 허리 지면 누르기는 바로 누운 자세에서 무릎을 세우고 다리를 어깨 넓이로 벌려서 허리와 바닥 사이의 공간이 없어지도록 복부에 힘을 주어 지그

시 허리를 바닥으로 내리 누른 후 10초간 유지한다. 5초간 쉬었다가 다음 동작을 반복한다. 수술 후 압박 붕대 드레싱이 되어 있는 경우에는 무릎을 펴고 

하도록 한다. 

호흡 운동은 복식 호흡을 하는 것으로써 복근을 강화하고 항문 괄약근 수축과 대장 반사를 개선시킨다. 운동 방법은 한 손을 가슴에 대고 다른 한 손은 

복부에 대고 6~8초동안 천천히 깊게 들이마셔서 10초 동안 호흡을 멈추고 6~8초동안 천천히 내쉬도록 한다. 이 때 가슴에 있는 손은 거의 움직임이 발

생하지 않도록 하고, 복부에 있는 손은 크게 움직여져야 한다(Silva & Motta, 2013).   

케겔 운동은 회음부와 항문 주위의 근육을 수축하여 10초간 유지하였다가 5초간 쉬었다가 다음 동작을 반복한다. 이 운동은 정확하게 골반근육을 수축

시키고 있는지를 확인시켜주고 계속 운동을 하도록 북돋우어주는 것인데, 환자들이 스스로 이를 확인할 방법이 없다(Y00, 2006). 그래서 Mayo clinic

에서는 케겔 운동 교육시 소변을 보다가 중간에 중지할 때 힘이 들어가는 부분을 기억하였다가 그 근육이 수축될 수 있도록 하였다. 

각 운동은 20회씩 하루 3차례 하도록 한다.

(3) 배변 훈련

수술 후 2일째부터 매 식사 후 5분 동안 화장실에 앉아 있도록 한다. 식사 후에 대장 연동 운동이 가장 증진되므로 식사 후 화장실에 앉아 있음으로 해서 

배변을 촉진할 수 있다(Koppen, Lammers, Benninga, & Tabbers, 2015; Silva & Motta, 2013). 이 훈련은 식사 후 30분 이내에 시행하며 5분이상 힘

을 주지 않도록 해야 한다(Satish & Jorge, 2010).

Table 1. 변비 예방 프로그램

 

 · 시기 : 수술 후 1일째부터 아침식전부터 저녁식사때까지 

 · 내용 : 1500cc이상 
수분섭취

 · 시기 : 수술 후 1일째부터

 · 내용 : 복부운동( 허리지면누르기+호흡운동)/골반저운동(케겔운동)
운동

 · 시기 : 수술 후 2일째부터 

 · 내용 : 매 식사 후 화장실 변기에 앉아 있기
배변훈련

3) 변비 예방 프로그램의 예비 조사

개발된 변비 예방 프로그램을 이용하여 대상자 선정 조건에 맞는 인공 슬관절 전치환술 환자 6명을 대상으로 교육을 실시하여, 환자들의 반응과 연구 가

능성을 확인하고 교육 내용의 난이도(운동의 강도 및 횟수)와 교육시간을 조절하였다. 예비 조사 결과 교육시간은 30분이 적당하였으며 프로그램 적용과 

관련된 문제점은 발견되지 않았으며 프로그램 적용에 긍정적인 반응을 보여 실험군에게 적용하기로 하였다. 변비 예방 프로그램은 수술 전날 유인물을 이

용하여 개별 교육의 형태로 환자에게 제공하였다.
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4) 실험 처치자 교육

실험 처치자는 정형외과 전문간호사 1인과 병동 간호사 6인으로, 운동에 대한 교육은 문화체육관광부가 발행한 건강운동관리사의 자격을 가진 운동 처

방사에게 2차의 교육을 받고 운동 처방사가 직접 각 실험처치자의 운동 교육을 평가하여 통과되었을 시에 운동 교육을 하도록 하였다.  

5. 자료 수집 방법

1) 자료 수집 절차

자료 수집은 해당병원의 허락을 받고, 연구자 소속기관의 임상연구심의위원회의 승인(2015-1242)을 받은 이후부터 시행하였다. 대조군을 모집 후에 프

로그램의 확산을 막기 위해 2주일의 시차를 두고 실험군을 모집하였다. 대조군은 해당 대상자에게 연구 목적과 설문 응답 방법을 설명한 후 설문 응답에 

서면으로 동의한 대상자에게 수술 전날 일반적 특성과 변비 정도를 설문지를 통해 조사하고 일반적인 변비 예방 간호를 한 후 퇴원 전일인 수술 후 7일 저

녁 6시에 변비 정도를 조사하였다.  일반적인 변비 예방 간호는 별도의 교육 자료없이 구두로 수분이나 섬유질 섭취, 보행을 격려하는 간호이다. 실험군은 

수술 전날 일반적 특성과 변비 정도를 조사하고, 변비 예방 프로그램에 대해 교육을 실시하였다.  수술 후 1일째부터 수분 섭취와 복부 및 골반저 근육 운

동을 시행하도록 하고 수술 후 2일째부터 배변 훈련을 시행하도록 하여 수술 후 7일째에 변비 정도를 조사하였다. 그리고 매일 저녁 배변여부와 진통제, 

변 완하제 복용횟수, 관장, 좌약 사용횟수를 확인하였다. 수술 후 1일째 오전 8시~9시에 변비 예방 프로그램에 대해 재교육하고 수술 후 1일째부터 매일 

저녁 6시에 프로그램이 제대로 수행되었는지 확인하였다. 

2) 조사자 교육 및 신뢰도

자료 수집은 정형외과 전문간호사 1인과 정형외과 병동 간호사 6인이 시행하며, 본 연구의 목적 및 자료 수집 방법에 대해 연구자가 2회 교육을 실시하고, 

변비 정도에 대한 조사자 간 신뢰도(interobserver reliability) 는 0.94 이었다. 

6. 윤리적 고려

본 연구는 서울 소재 A 병원 임상연구심의위원회(IRB)의 승인(과제번호:2015-1242)을 받은 연구계획서에 따라 진행하였다. 또한 본 연구는 WMA 

General Assembly에서 공표하고 제창하고 있는 헬싱키 선언을 근간으로 하여 연구의 윤리성을 확보하고자 노력하였다.

각각의 대상자에게 사전 동의를 얻기 위해 연구목적, 과정, 위험성에 대해 설명하고, 자료를 연구목적 이외의 용도로 사용하지 않을 것임을 명기하였다. 

또한 연구 진행 중 통증이 증가되거나 불편감이 발생하는 경우 언제든지 자의에 의해 프로그램 참여를 철회할 수 있다고 설명하였다. 또한 연구 중단에 따

른 어떠한 불이익도 받지 않음을 확실하게 고지하였으며, 대상자의 윤리적 고려를 위해 본인의 서면 동의를 받았다. 

7. 자료분석

수집된 자료는 SPSS Win 21.0 프로그램을 이용하여 전산통계 처리하였다.

1) 두 집단 간의 일반적 특성에 대한 동질성 검정을 위해 x2 검정, t-검정으로 분석하였다. 

2)  두 집단 간의 수술 후 첫 배변일, 퇴원 전 변비 정도, 좌약 및 관장 횟수, 그리고 변 완하제의 사용양에 대하여 평균과 표준편차를 구하고 두 집단 간의 

차이는 x2 검정, t-검정으로 분석하였다. 

Ⅲ. 연구결과 

1. 대상자의 특성 및 동질성 검증

본 연구에 참여한 대상자는 실험군 32명, 대조군 50명으로 대상자의 일반적 특성에 대한 동질성 검증 결과는 Table2와 같다. 프로그램 진행 전, 실험군과 

대조군의 연령, 성별, 교육수준, 배변 습관에서는 통계적으로 유의한 차이를 보이는 항목이 없어 두 집단의 일반적인 특성은 동질한 것으로 나타났다. 그

러나 수술 후 마약사용횟수에서 실험군이 7.1 ± 5.2회로 대조군의 12.0 ± 10.2회보다 유의하게 적게 사용하였다(t=2.85, p=.006). 유산균섭취량은 실

험군이 239.1 ± 107.2ml로 대조군의 168.2 ± 106.9ml보다 더 많이 섭취하였다(t=-2.93, p=.004). 

2. 프로그램 적용에 따른 가설 검증 

1) 가설 1 검증

    가설 1을 검증한 결과, 변비 예방 프로그램을 적용한 실험군은 수술 후 첫 배변일이 2.4 ± 1.1일로 적용하지 않은 대조군의 3.2 ± 1.0일에 비해 유의하게 

짧게 측정되어(t=3.44, p= .001) 지지되었다(Table 3).

2) 가설 2 검증

     가설 2을 검증한 결과, 실험군의 변비 발생률이 17명(53.1%)으로 대조군의 38명(76%)보다 유의하게 적었고(t=4.62, p=.032), 퇴원 전 변비 정도도 

실험군이 1.3 ± 1.2점으로 대조군의 3.5 ± 2.7점과 유의한 차이가 나타나 (t=4.46, p <.001) 지지되었다(Table 3.)

3) 가설 3 검증

     가설 3을 검증한 결과, 실험군에서 좌약을 사용한 사람이 7명(21.9%)으로 대조군의 19명(38%)보다 적었으나 통계적으로 유의한 차이가 나타나지 

않아 기각되었다(t=2.343, p=.126). 실험군에서 관장을 한 사람이 2명(6.3%)으로 대조군의 7명(14%)보다 적었으나 통계적으로 유의한 차이가 나타

나지 않아 기각되었다(t=1.20, p=.273) (Table3).  

4) 가설 4 검증

     가설 4를 검증한 결과 실험군의 변 완하제 복용횟수가 대조군의 변 완하제 복용횟수보다 적었기 때문에 지지되었다(t=2.83, p=.006)(Table 3).
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Table 2. Homogeneity of General Characteristics between Experimental Group and Control Group 

    (N=82)

Characteristics Categories
Exp.(n=32) Cont.(n=50)

х2 or t p
n(%) or Mean±SD n(%) or Mean±SD

Age(year) 70.0 ± 5.0 69.6 ± 5.6 -.27 .789

Gender Men 1 (3.1%) 6 (12.0%)
1.97 .161

Women 31 (96.9%) 44 (88.0%)

Education level ≤ Elementary school 18(56.3%) 23(46.0%)

2.77 .428
Middle school 6 (18.8%) 6 (12.0%)

High school 6 (18.8%) 14 (28.0%)

≥ Collage 2(6.3%) 7(14.0%)

Defecation habit Once/day 28 (87.5%) 45 (90.0%)

.158 .924Once/2days 3 (9.4%) 4 (8.0%)

≤Once/3days 1 (3.1%) 1 (2.0%)

Preop Constipation degree 1.3 ± 1.1 0.9 ± 1.0 -1.59 .116

Anesthesia time(min) 172.3 ± 26.9 180.1 ± 17.2 1.61 .111

IV PCA maintenance period(hours) 95.4 ± 33.0 96.0 ± 38.7 0.07 .944

Medication Opioids(times) 7.1 ± 5.2 12.0 ± 10.2 2.85 .006

Non-opioids(times) 23.8 ± 8.1 23.2 ± 11.3 -0.23 .819

Daily Walking times(min) 30.2 ± 14.1 30.4 ± 13.4 0.04 .969

Daily 

Oral Intake Amount

Fluid(ml) 1308.3±301.0 1248.2±412.9 -0.71 .479

Meal(ml) 1121.0 ± 288.4 1141.1 ± 444.2 0.23 .821

Lactic acid milk(ml) 239.1 ± 107.2 168.2 ± 106.9 -2.93 .004

Table 3. Comparison of first defecation, constipation degree, Enema, Suppository, and Laxatives between Experimental Group and 

Control Group 

(N=82)

Variables
Exp.(n=32)

 n(%) or Mean±SD

Cont.(n=50)

n(%) or Mean±SD
t(p)

First defecation (days) 2.4 ± 1.1 3.2 ± 1.0 3.44(<.001)

Constipation 17(53.1%) 38(76%) 4.62(.032)

Constipation degree 1.3 ± 1.2 3.5 ± 2.7 4.46(<.001)

Suppository(yes) 7(21.9%) 19(38%) 2.343(.126)

Enema(yes) 2(6.3%) 7(14%) 1.20(.273)

Laxatives(times) 17.3 ± 7.6 24.0 ± 13.5 2.83(.006)
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Ⅳ. 논의 

본 연구는 인공 슬관절 전치환술을 받은 환자를 대상으로 수분 섭취와 복부 및 골반저 근육 운동, 배변 훈련을 포함한 변비 예방 프로그램을 적용하여 수

술 후 첫 배변일까지의 기간, 변비 발생률, 변비 정도, 좌약 사용 및 관장 횟수, 그리고 변 완하제 사용양에 미치는 효과를 파악하고자 시행하였다. 연구결

과에서 나타난 변비 예방 프로그램의 효과를 바탕으로 다음과 같이 논의하고자 한다. 

본 연구에서 변비 예방 프로그램을 적용한 실험군은 수술 후 첫 배변일이 2.4 ± 1.1일로 대조군의 첫 배변일이 3.2±1.0일에 비해 유의하게 짧았다. 주요 

인공 관절 치환술을 받은 환자에게 Macrogol 3350을 포함한 Murdoch Bowel program을 적용한 중재군에서 정상 배변을 한 시점이 5.06일로 나왔

는데(Gail, Leanne, & Max, 2015), 본 연구는 이에 비해 2.5일 정도 빨랐다. 뇌졸중환자에게 복부경락마사지를 시행 후 주당 배변 횟수를 측정한 결과 

마사지를 받은 실험군에서는 주당 3.65회로, 2일에 1회 정도의 대변을 본 것으로 유추해 볼 수 있다(Kim, Choi, 2013). 변비는 증상이 발생한 뒤에 중재

를 하기보다 예방으로 충분히 증상을 해결할 수 있는 간호문제이다. 본 연구의 변비 예방 프로그램은 1.5리터 이상의 수분섭취, 복부 및 골반저 근육운동, 

그리고 배변훈련을 포함하고 있는데, 이는 변비 예방의 가장 기본적인 간호이다. 기본적인 내용을 간호사가 충분히 숙지하고 환자에게 교육하며 이를 수

행했는지를 매일 저녁마다 직접 확인함으로써 수술 후 첫 배변일을 당길 수 있었던 것으로 생각한다.

 

본 연구에서 실험군의 변비 발생률이 17명(53.1%)으로 대조군의 38명(76%)보다 유의하게 적게 나타났으나 실험군 50% 이상의 환자에서 변비가 발생

하였다. 정형외과 수술을 받은 소아환자를 대상으로 한 변비 예방 간호를 적용한 실험군에서 변비 발생률이 50.8% 였으며, 일반적인 변비예방간호를 적

용한 대조군에서는 77.7%가 변비가 발생하였다고 보고하였다(Laila, 2016). 이는 두 연구에서 선택한 변비의 정의가 3일 이내에 첫 대변을 보지 못하는 

경우로 하였기 때문인 것으로 생각된다. 수술 후 급성기의 변비에 대한 정의가 명확하게 내려져 있지 않은 상태에서, 위와 같은 정의를 선택한 것은 수술 

후 3~4일 이내에 첫 대변을 보지 못하는 경우에 복부 불편감으로 인한 경구섭취저하, 기력저하가 발생하고 이는 수술 후 회복능력에도 크게 영향을 미치

는 경우가 많다. 그래서 정상 장관 통과시간인 72시간을 넘지 않기 위해 변비에 대해 명확한 기준을 정립할 필요가 있을 것으로 생각한다.

 

본 연구에서 퇴원 전 변비 정도는 실험군이 1.3 ± 1.2점으로 대조군의 3.5 ± 2.7점에 비해 통계적으로 유의하게 낮았다. 변비 정도를 측정하는 변비 사정 

척도는 4점 이상이 되면 변비가 있는 것으로 간주하게 되는데, 변비 정도로 변비 발생률을 계산해 본 결과 실험군에서 3명(9.%)이었으며, 대조군에서 17

명(34%)이었다. 이는 실험군의 91%가 퇴원시에 변비 증상을 느끼지 않은 상태였음을 생각해 볼 수 있겠다. 수술 전부터 변비 증상이 없는 환자를 대상

으로 하였으며 수술 후 변비에 대한 적극적인 중재로 변비 정도가 낮게 나온 것으로 생각한다. 실험군에서 좌약을 사용한 사람이 7명(21.9%)으로 대조

군의 19명(38%)보다 적었으나 통계적으로 유의한 차이가 나타나지 않아 기각되었다. 관장을 한 사람도 실험군 2명(6.3%)으로 대조군의 7명(14%)보다 

적었으나 통계적으로 유의한 차이가 나타나지 않아 기각되었다.  

실험군의 변 완하제 총 복용횟수는 대조군의 변 완하제 복용횟수보다 적었기 때문에 지지되었다. 일평균으로 환산해 보면 변 완하제 사용량은 실험군에

서 2.5정, 대조군은 3.4정을 사용하였다. 이는 뇌졸중 환자를 대상으로 복부경락마사지를 시행했던 연구에서도 복부경락마사지를 받은 실험군이 일일변

완하제 사용량이 1주 후에는 3.45정이었으나 2주후에 1.85정으로 감소하였던 것과 같은 맥락이다(Kim, Choi, 2013). 비약물적 중재를 시행하여 약물적 

중재를 줄일 수 있음을 시사한다. 

본 연구는 인공 슬관절 전치환술 환자를 대상으로 다른 추가적인 처치를 하지 않고 변비 예방에 가장 기본적인 수분 섭취, 복부 및 골반저 근육운동 및 배

변 훈련을 시행하여 변비 정도를 완화시키고 변비 발생률을 감소시킬 수 있음을 확인하였다는 것에 의의가 있다. 그러나 본 연구는 몇 가지 제한점을 가지

고 있다. 첫 번째 대조군과 실험군의 유산균 섭취량을 통제하지 못했다. 실험군에서 유산균 섭취로 인한 변비예방효과가 있었을 것으로 생각한다. 두 번째 

변비 예방 프로그램 중 케겔 운동을 교육 시에 다리나 엉덩이 혹은 복부 근육을 수축시키지 않도록 하면서 소변을 보다가 중간에 멈출 때 힘이 들어가는 

부분에 힘을 줄 수 있도록 반복 교육을 시행했으나 정확히 수행했는지 직접 확인하지 못했다. 

Ⅴ. 결론 및 제언

본 연구는 인공 슬관절 전치환술을 받은 환자를 대상으로 수분 섭취와 복부 및 골반저 근육 운동, 배변 훈련을 포함한 변비 예방 프로그램을 적용하여 배

변에 미치는 효과를 확인하기 위한 비동등성 대조군 전후 시차 설계에 의한 유사실험연구이다. 

변비 예방 프로그램을 인공 슬관절 전치환술을 받은 환자에게 적용한 결과 첫 배변일이 2.4일로 당겨졌으며, 변비 발생률, 변비 정도, 변 완하제 사용양이 

대조군에 비해 유의하게 감소함으로써 변비를 예방하는 효과적인 중재로 검증되었다. 다만 변비 예방 프로그램을 교육하고 실제 수행이 되었는지를 확인

하는 노력이 반드시 필요하겠다. 그리고 향후 대조군과 실험군의 동질성 확보를 하여 반복연구를 해 볼 것을 제언한다. 

References

Bouras, E. P. & Tangalos, E. G. (2009). Chronic constipation in the elderly. Gastroenterol Clinical North Am, 38, 463-480.

Choi, J. Y. (2004). Effects of a constipation intervention program on inpatients defecation. Journal of Korean Academy Nursing, 34(1), 72-80.

Davies, E. C., Green, C. F., Mottram, D.R., and Pirmohamed, M. (2008). The use of opioids and laxatives, and incidence of constipation, in 

patients requiring neck-of-femur(NOF)surgery: a pilot study. Journal of Clinical Phamacy and Therapeutics. 33, 561-566.



Nurse Session

290

The 62nd Annual Congress of the  Korean Orthopaedic Association 2018

De Lillo, A. R. & Rose, S. (2000). Functional bowel disorders in the geriatric patient: constipation, fecal impaction, and fecal incontinence. 

The American Journal of Gastroenterology, 95(4)901-905.

De Souza, M. S. (2002). Effectiveness of nursing interventions in alleviating perceived problems among orthopaedic patients. Journal of 

Orthopaedic Nursing, 6, 211-219.

Gail M. R-A, Leanne, M., & Max, B. (2015). Bowel management post major joint arthroplasty:results from a randomized controlled trial. 

International Journal of Orthopaedic and Trauma Nursing, 19, 92-101.

Kennedy, J.W., Johnston, L.,  Cochrane, L., & Boscainos, P. J. (2013). Total knee arthroplasty in the elderly: does age affect pain, function or 

complication?, Clinical Orthopaedics and Related Research, 471, 1964-1969.

Kimberly, B.S. (2007). Constipation in the elderly: implication in skilled nursing facilities. Managed Health Care Associates, 15(3), 20-23.

Kim Yeon Ah, Choi So Young. (2013). The effects of abdominal meridian massage on constipation to CVA patients. Journal of the Korean 

Data Analysis Society, 15(2), 859-872

Koloski, N.A., Jones, M., Wai, R., Gill, R.S., Byles, J., & Talley, N. J. (2013). Impact of persistent constipation on health-related quality of life 

and mortality in older community-dwelling women. The American Journal of GASTROENTEROLOGY, 108, 1152-1158.

Koppen, I. J. N., Lammers, L. A., Benninga, M. A., & Tabbers, M. M. (2015). Management of functional constipation in children: Therapy in 

practice. Pediatric Drugs DOI 10.1007/s40272-015-0142-4

Kyle, G. (2007) A guide to managing constipation : Part two. Nursing Times, 103(19), 42-43.

Kyle, G. (2010). The older person: management of constipation. British Journal of Community Nursing. 15(2), 58-64.. Journal for Specialists 

in Pediatric Nursing 21, 109-118.

Laila S.M., Brigitte S., & Lorenz L. (2016). Constipation prophylaxis in children undergoing orthopedic surgery: A quasi-experimental study

McMillan, S. C. & Williams, F. A. (1989). Validity and reliability of the constipation assessment scale. Cancer Nursing, 12(3), 183-188.

Myatt, R. (2012). Constipation: A common postoperative complication of cardiac surgery. British Journal of Cardiac Nursing, 7(4), 172-177.

Nassar Jr., A. P., Silva, F. M. Q., Cleva, R. (2009). Constipation in intensive care unit:: Incidence and risk factors. ,Journal of Critical Care, 24, 

630.e9-630.e12.

NGC. (2011). Prevention of constipation in the older adult population. Agency for Healthcare Research and Quality.

Park, J.H., Yoon, S.O., Yu, M.K., Ham, Y.J., & Kim, S.H. (2015). Constipation in patients underwent orthopedic surgery : Incidence and 

influencing factors. Unpublished

Park, S. H., Kang, C. B., Jang, S. Y., & Kim, B. Y. (2013). Effect of Kegel exercise to prevent urinary and fecal incontinence in antenatal and 

postnatal women:systematic review. Journal of Korean Academy Nurse, 43(3)420-430.

Satish SC Rao & Jorge T Go. (2010). Update on the management of constipation in the elderly: new treatment options. Clinical 

Interventions in Aging, 5, 163-171.

 endir, M., B y kyilmaz, F., A ti, T., G rpinar,  ., & Yazgan,  . (2012). Postoperative constipation risk assessment in Turkish orthopedic patients. 

Gastroenterology Nursing, 35(2), 106-113.

Silva, C. A. G. & Motta, M. E. F. A. (2013). The use of abdominal muscle training, breathing exercises and abdominal massage to treat 

paediatric chronic functional constipation. The Association of Coloproctology of Great Britain and Ireland, 15, e250-e255.

Stumm, R. E., Thomas, M. S., Coombes, J., Greenhill, J., & Hay, J. (2001). Managing constipation in elderly orthopaedic patients using 

either pear juice or a high fibre supplement. Australian Journal of Nutrition and Dietetics, 58(3), 181-185.

Toner, F. & Claros, E. (2012). Constipation in older adults. www.Nursing2012.com.

Yang, S. (1992). Effects of fluid intake, dietary fiber supplement and abdominal muscle exercise on antipsychotic drug-induced constipation 

in schizophrenics. Journal of the Catholic Medical College, 45(4), 1501-1514. 

Yoo, E. H. (2006). Pelvic floor muscle rehabilitation. Korean Journal of Obsterics and Gynecology, 49(9), 1838-1843.



Nurse Session

291

The 62nd Annual Congress of the  Korean Orthopaedic Association 2018

  Nurse Session 

Title: The Effects of Post-Discharge Telephone Counseling and Short Message Service on the Knee Function, Activities of Daily Living, and 

Life Satisfaction of Total Knee Replacement Patients

Presenter: KYOUNG HYE PARK

Affiliation: CHONNAM NATIONAL UNIV.  

Introduction

The necessity of study 

한국의 슬관절전치환술 환자 수는 2011년 44385명으로 인구의 고령화와 더불어 그 수는 점차 증가하고 있다. 슬관절 장애는 개인의 활동 능력에 큰 영

향을 미치며 일상 생활에서의 제한으로 인해 삶의 질에도 큰 영향을 미친다.  인공 TKR 환자는 수술을 해도 일생 동안 지속적인 자가 간호가 요구되며 대

상자의 슬관절기능 유지, 일상생활능력 및 삶의 만족도를 위해 적절한 퇴원 후 추후 관리가 중요하다. 선행 연구에서는 퇴원 후 만성 건강 문제를 다루기 

위한 방법으로서 대상자에게 적용한 전화상담이 재발을 줄여 재입원을 줄이는 효과가 있다는 보고와 문자 메시지를 통해 저렴한 비용으로 양질의 건강

관리를 제공할 수 있다는 연구보고가 발표되어 왔다. 현재 병원에서는 상담이 일상화되어 퇴원 후 전화상담을 제공하고 있으나 최근에 SMS

만으로도 좋은 결과를 이끌 수 있다는 연구들이 보고되면서 SMS의 활용에 대한 관심이 증가하고 있다. 그러나 TKR 환자에 적용한 SMS와 전화상담 그 

두 가지 방법을 비교한 연구는 없었다.  본 연구에서는 인공 TKR 환자에게 퇴원 후 전화상담과 SMS방법을 적용하여 효과에 차이가 있는지 확인해 보고

자 하였다. 

연구방법

연구설계

본 연구는 대상자를 무작위로 할당한 무작위 임상 시험 설계를 적용한 실험연구이다.

연구 대상자

퇴행성관절염으로 진단받아 일 대학병원관절센터에서 TKR 진행 예정인 환자에게 연구의 목적을 설명하고 동의한 자에 한하여 연구를 진행하였다. 예상

표본수는 G*Power program 이용하여 반복 측정 분산 분석을 기준으로 유의수준 .05, 검정력 .90 효과크기(f) 0.25, 측정 수 3회, 그룹 수 2개로 하였

을 때 전체 36명이 필요하므로 탈락률을 고려 하여 43명을 모집하여 무작위로 번호를 부여해 전화상담군과 SMS군을 배정하였다. 상담군에서 1명, SMS

군에서 2명이 탈락하여 최종적으로 전화상담군 21명 SMS군 19명으로 전체 40명의 검증력은 93.5% (.935)이었다. 

자료수집절차

전화상담군, SMS군에게 인공 TKR 전, 수술 후 1개월, 수술 후 3개월 등 3회에 걸쳐 슬관절기능, ADL, LS를 평가하였다. 격주로 총 6회의 SMS전송과 전

화상담이 수행되었다. (Table 1.).

중재방법

전화상담과 문자메시지전송은 연구자가 수행하였으며 그 구체적인 내용은 다음과 같다. 전화상담은 퇴원 후 1주, 3주, 5주, 7주 9주, 11주, 총 6회기에 미

리 약속한 시간에 전화를 걸어 안부 및 일상 생활수행 질문과 답변, 수술 관절의 기능 이상이나 염증증상점검, 꾸준한 운동실천 격려, 추후 전화상담 약속

시간 확인을 수행하였다. 문자메시지는 1주, 3주, 5주, 7주 9주, 11주 모두 6회에 걸쳐 문자메시지를 보내며 걸어 안부 및 일상 생활수행, 수술 관절의 기

능 이상이나 염증증상관찰, 꾸준한 운동실천 격려, 추후 전화상담 약속시간 확인을 수행하였다. 수술 후 시기에 따른 변화를 고려하여 1, 3주차 5, 7, 9차, 

11주차의 내용을 약간 달리 하였다(Table 2).

연구도구

(1) 슬관절기능

Bellamy(1989)가 개발한 WOMAC(Western Ontario and McMaster University Osteoarthritis)로 측정하였다. 현재 일대학병원관절센터에서 사용

하는 이 도구는 개발 당시 신뢰도는 Cronbach'  = .94이었으며 본 연구에서 Cronbach'  = .94이었다.

(2) 일상생활활동

Won et al. (2002)이 개발한 한국형 ADL 측정도구를 사용하며 개발 당시 신뢰도는 Cronbach' = .94이었으며 본 연구에서는 Cronbach'  = .77이었다. 

(3) 삶의 만족도

Wood, Wylie & Sheafer(1969) 등이 개발한 LSI-Z(Life Satisfaction Index-Z) 도구를 Kang (1995)가 수정. 보완한 도구로 LSI-Z (Life Satisfaction 

Index-Z)의 신뢰도는 개발 당시 Cronbach'  = .79였고 본 연구에서는 Cronbach'  = .68이었다. 

분석방법

수집된 자료는 SPSS 23.0 프로그램을 이용하여 통계 분석처리 하였다. 전화상담군과 SMS군의 특성 및 제변수는 빈도와 백분율, 평균을 산출하였다. 두 

군의 사전 특성 및 슬관절기능, ADL, 삶의만족도에 대한 동질성검증은 Chi-Square, independent t-test를 통해 분석하였다. 두 군의 시기별 슬관절기능, 
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ADL, 삶의만족도의 차이는 paired t-test를 통해 분석하였다. 두 군의 변화양상에서 차이가 있는지 확인하기 위해 사전 점수차이가 있는 슬관절기능은 

ANCOVA를 실시하였고 ADL과 LS는 Repeated measures ANOVA로 분석하였다. 유의 수준은 .05로 하였다. 

결과

1) 대상자의 특성 및 제변수의 동질성

전화상담군과 SMS군의 성별, 연령, 동거여부, BMI, 동반질환 수 등 특성에서 차이는 없었다. 슬관절기능은 전화상담군이 평균 2.33, SMS군이 2.75로 

두 군간에 유의한 차이가 있었으며(χ2 =-3.84,  p=.000 ), ADL (χ2 =.21,  p=.837 )과 LS (χ2 =1.40,  p=.169)에서 유의한 차이가 없었다(Table 3).    

2) 전화상담군과 SMS군의 시기에 따른 슬관절기능, ADL, LS 차이

전화상담군의 경우, 1차수집시기와 2차수집 시기에 슬관절기능 (t =11.05, p=.000 ),  ADL (t =-17.18, p=.000 )의 차이가 있었으며 LS (t=-.44, 

p=.000 )에서는 차이가 없었다. 2차수집시기와 3차수집시기에는 슬관절기능 (t =15.03, p=.000 ),  ADL (t =18.86,  p=.000 )및 LS (t=-3.61,  p=.002 

) 모두에서 차이가 있었다. SMS군도 1차수집시기와 2차수집시기에 슬관절기능 (t =17.05, p=.000 ),  ADL (t =-10.52,  p=.000 )의 차이가 있었으며 

LS (t=-1.68,  p=.110 )에서는 차이가 없었다.  2차수집시기와 3차수집 시기에는 슬관절기능 (t =15.86, p=.000),  ADL (t =11.34  ,  p=.000) 및 LS 

(t=-4.15,  p=.001) 모두에서 차이가 있었다(Table4 ).

3) 전화상담군과 SMS군의 슬관절기능, ADL 및 LS 변화 양상

시기에 따라 슬관절기능 (F=.03 ,  p=.860 ), ADL (F=203.55,  p=.000 ) 및 LS (F=27.40 ,  p=.000 )에서 통계적으로 유의한 차이가 있었으며 세가지 

변수 모두 집단에 따른 차이는 없었다. 시기와 집단의 상호작용에서도 유의한 차이가 없어 전화상담군과 SMS군의 변화 양상은 같았다 (Table 4).

논의

전화상담군과 SMS군 모두 수술 전에 비해 수술 후 1개월에 슬관절기능, ADL은 증가하였으나 LS에서는 차이가 없었다. LS는 두 군 모두에서 수술 후 3개

월에서 유의한 차이를 보여 LS는 늦게 변화함을 알 수 있었다. Kilic et al. (2009)은 여성환자에서 TKR 6주 후에 삶의 질에서 유의한 증가가 있었다고 보

고하였으나 Papakostidou et al.(2012)은 TKR  6주후에 변화가 미약하며 6주후와 3개월 사이에 삶의 질에서 유의한 변화가 있었다고 보고하였다. 따라

서 삶의 질은 TKR 6주후부터 3개월 사이에 증가하는 것으로 보이며 관리수준, 프로그램 및 인구사회학적 특성이 영향을 미칠 것으로 보인다. 이는 지속

적인 자가 관리를 통해 건강을 유지해야 하는 대상자들의 LS를 위해서는 오랜 기간의 중재가 요구됨을 의미한다.

 

본 연구 결과는 전화상담과 문자서비스가 TKR대상자의 슬관절기능, ADL, LS에 미치는 영향이 같다는 것을 보여주었다. 이는 상담 등 대상자와의 직접 접

촉을 통한 중재가 대상자들의 자가 관리에 더 효과적일 것이라는 예측을 뒤집는 것이다. 본 연구에서 상담전화는 시간을 1회 5분 안쪽으로 제한하여 대상

자의 질문에 대해 자세하게 답변할 수는 없었으나 SMS에서는 할 수 없는 간단한 질의 응답을 할 수 있었다(전화상담은 격려, 리마인드, 질의응답을 통한 

정보제공 및 의문점 해소). SMS는 정보의 제공에 제한이 있었고 운동격려와 자가관리의 중요성과 추후 방문일정에 대한 리마인드의 기능이 컸으므로 본 

연구결과의 의미는 정보보다 격려와 리마인드가 효과를 발휘한 것으로 보인다. 이는 인터넷이 보급되면서 정보 접근성이 커져 쉽게 정보를 구할 수 있음

과 관련이 있을 것으로 생각된다. 

SMS는 장소와 시간에 구애 받지 않고 사용이 가능하기 때문에 접근성, 적시성, 편리성 등의 장점으로 인해 대상자의 사정에 상관없이 정보를 제공받을 

수 있고 발송자는 여러 사람에게 같은 내용을 동시에 전달할 수 있기 때문에 경제적 측면에서 효율적이다(Ferrer-Roca et al., 2004).

과거에 인터넷이나 모바일을 통한 정보의 제공이 없었을 때는 상담이 중요한 지식과 정보제공역할을 했으며 효과도 좋다고 보고되었다(Roussi et al., 

2010). 그러나 상담과 SMS의 차이는 정보제공과 의문점 해소인데 인터넷과 웹, 앱, 핸드폰 등이 발달한 요즘은 더 이상 정보를 찾는 것이 어렵지 않으므

로 격려와 리마인드 메시지가 자가관리를 충실히 수행하게 이끄는 견인 역할을 했을 수도 있다. 

그러나 과도한 SMS전송은 오히려 대상자에게 반감을 줄 수 있어 SMS를 보내는 횟수가 어느 정도가 효과적인지, 어느정도 기간 동안 중재를 제공하는 것

이 효과적인지에 대한 추후 연구가 필요하다. 전화상담과 SMS전송은 슬관절기능, ADL, LS의 변화양상에 차이가 없어 비슷한 변화양상을 보여주었다. 

이는 SMS가 전화상담만큼 효과가 있을 뿐만 아니라 그 횟수나 시기도 비슷한 패턴으로 구성해도 됨을 의미한다. 더불어 두 가지 방법이 보완적이서 같이 

시행되어야 한다기 보다는 SMS가 전화상담을 대체할 수 있음을 의미한다고 생각된다.  따라서 TKR 환자 관리를 위해 SMS전송이 전화상담을 대신할 수 

있으며 TKR 수술 후 관리 프로토콜에 문자서비스를 포함하는 경우 구체적 내용과 기간을 결정할 필요성이 있다. 추후에는 지속적인 자가관리를 통해 건

강상태의 유지증진을 위한 가장 효과적인 SMS의 내용과 간격 및 SMS적용기간이 연구되어야 한다.

 

ADL은 두 군 모두 수술 후 1달 시점에서 오히려 악화되는 것을 보여주었다. 이는 수술 후 신체회복이 덜 되었기 때문으로 생각된다. 본 연구에서 3달 후에 

비로소 수술전과 비슷하게 돌아왔으므로 더 장기적인 추적 관찰을 통해 수술 후의 ADL 변화과정에 대한 연구가 필요하며 이는 TKR 환자들의 ADL관리

에 도움이 될 것이다. 한편 지속적인 상담 및 문자전송으로 병원에서 관심을 받고 있는 느낌을 받아 병원과 의료인에 신뢰성이 간다는 긍정적인 평가를 해

주는 대상자들이 많아 대상자의 병원만족도가 높아짐을 알 수 있었다. 현재 임상에서 TKR 수술 후 제공하는 일회성의 전화상담(후속관리) 대신 SMS를 

제공했을 때 환자들의 의료만족도, 의료비용 및 간호 효율성에 대한 연구의 필요성도 있다. 
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Table l. 연구의 진행절차

 시기

군

수술 전 퇴원 1주후 3주후 수술 후 

1개월

5주후 7주후 9주후 11주후 수술 후 

3개월

전화상담군 1차 DC 퇴원교육 전화1 전화2 2차 DC 전화3 전화4 전화5 전화6 3차 DC

SMS군 1차 DC 퇴원교육 문자1 문자2 2차 DC 문자3 문자4 문자5 문자6 3차 DC

Data Collection: DC 자료수집: 슬관절기능, ADL과 LS

퇴원교육: 수술 후 교육, 수술 후 운동 동영상 상영

Table 2. 중재내용

군 중재내용 중재집단

시기 전화상담군 SMS군

1, 3주

일상생활관리

안녕하십니까? A병원 B간호사입니다. 

일상 생활 하시는데 불편한 점이나 통증은 없으신지요? 

뜨거운 탕 목욕이나 사우나는 피하시고 집에서 가벼운 샤워 

정도만 하십시오.

안녕하십니까? 

일상 생활 하시는데 불편한 점이나 통증은 없으신지요? 

뜨거운 탕 목욕이나 사우나는 피하시고 집에서 가벼운 샤워 

정도만 하십시오. 

염증관리

수술 후 가장 중요한 것은 무릎의 운동과 수술부위 

염증증상 관찰입니다. 수술부위가 갑작스럽게 빨갛게 

되거나 심한 열감은 없는지 관찰하고 확인해야 합니다. 

수술 후 가장 중요한 것은 무릎의 운동과 수술부위 

염증증상 관찰입니다. 수술부위가 갑작스럽게 빨갛게 

되거나 심한 열감은 없는지 관찰하고 확인해야 합니다. 

운동
수술 후 관절기능을 유지하기 위해 대퇴사두근강화운동과 

무릎관절운동을 꾸준하게 시행바랍니다.

수술 후 관절기능을 유지하기 위해  퇴사두근강화운동과 

무릎관절운동을 꾸준하게 시행바랍니다.

리마인드
**월**일**시 외래 예약일입니다

상담일정은 **월 ** 일 **시입니다.

**월**일**시 외래 예약일입니다. 

- A병원관절센터-

5, 7, 9주

일상생활관리

안녕하십니까? A병원 B간호사입니다. 

무릎의 통증은 호전이 되셨나요? 뜨거운 탕 목욕이나 

사우나는 피하시고 집에서 가벼운 샤워 정도만 하십시오.

안녕하십니까? 

무릎의 통증은 호전이 되셨나요? 뜨거운 탕 목욕이나 

사우나는 피하시고 집에서 가벼운 샤워 정도만 하십시오.

염증관리

수술 후 가장 중요한 것은 무릎의 운동과 수술부위 

염증증상 관찰입니다. 수술부위가 갑작스럽게 빨갛게 

되거나 심한 열감은 없는지 관찰하고 확인해야 합니다. 

수술 후 가장 중요한 것은 무릎의 운동과 수술부위 

염증증상 관찰입니다. 수술부위가 갑작스럽게 빨갛게 

되거나 심한 열감은 없는지 관찰하고 확인해야 합니다

운동
무릎 구부리기, 펴기 운동과 가벼운 걷기운동을 꾸준히 

시행하시기 바랍니다.

무릎 구부리기, 펴기 운동과 가벼운 걷기운동을 꾸준히 

시행하시기 바랍니다.

리마인드 다음상담일정은 **월 ** 일 **시입니다.
**월**일**시 외래 예약일입니다. 

- A병원관절센터-

11주 일상생활관리

안녕하십니까? A병원 B간호사입니다. 

일상 생활하시는 데 불편감이나 무릎의 통증은 

없으신지요? 

안녕하십니까? 

일상 생활 하시는 데 불편감이나 무릎의 통증은 

어떠신지요? 

염증관리
무릎의 기능유지를 위해 중요한 것은 무릎의 운동과 

수술부위 염증증상 관찰입니다. 

무릎의 기능유지를 위해 중요한 것은 무릎의 운동과 

수술부위 염증증상 관찰입니다. 

운동
실내 자전거나 수영은 무릎관절에 좋은 운동입니다. 운동을 

꾸준하게 하세요.

실내 자전거나 수영은 무릎관절에 좋은 운동입니다. 운동을 

꾸준하게 하세요. 

리마인드

수술 후 외래 내원일은 꼭 지키셔야 하며 추후 1년에 

한번은 병원에 내원하시어 X-ray촬영을 하여 무릎의 

안정성과 인공관절의 상태를 관찰하여야 합니다. 

다음 외래 내원일은 **월 **일 **시입니다.

수술 후 외래 내원일은 꼭 지키셔야 하며 추후 1년에 

한번은 병원에 내원하시어 X-ray촬영을 하여 무릎의 

안정성과 인공관절의 상태를 관찰하여야 합니다. 

**월**일**시 외래 예약일입니다. 

- A병원관절센터-
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Table 3. 전화상담군과 SMS군의 동질성 검정

변수 Category Telephone Text Message X2, T or F 

(p-value)
N(%)/ 

Mean(SD)

N(%)/ 

Mean(SD)

성별 남 1(4.8) 2(10.5) (.596)

여 20(95.2) 17(89.5)

연령 50-60 10(47.6) 8(42.1) .123(.761)

70-80 11(52.4) 11(57.9)

동거여부 혼자 3(14.3) 4(21.1) .454(.903)

배우자 14(66.7) 12(63.2)

자녀 4(19.0) 3(15.8)

BMI 정상(18.5-22.9) 7(33.3) 3(15.8) 2.554(.311)

과체중(23.0-24.9) 3(14.3) 8(31.6)

비만(25-) 11(52.4) 10(52.6)

동반질환수 1개이하 11(52.4) 14(73.7) 1.931(.204)

2개이상 10(47.6) 5(26.3)

슬관절기능 통증 2.16(.45) 2.64(.45) -3.41(.002)

강직 2.33(.29) 2.55(.39) -2.11(.042)

일상생활기능장애 2.37(.37) 2.81(.37) -3.74(.001)

Total 2.33(.34) 2.75(.36) -3.84(.000)

ADL 1.12(.15) 1.11(.16) .21(.837)

LS 2.03(.31) 1.90(.28) 1.40(.169)

Table 4 전화 상담군과 SMS군의 슬관절기능, ADL 및 LS 차이와 변화 양상

변 Gp Baseline After1Mo After 3Mo  P for time differences Source F P

수

M( SD) M( SD) M( SD)

Baseline- 

After 1Mo

t(p)

After1Mo -After 

3Mo  

t(p)

KF Tel 2.33(.34) 1.35(.37) .58(.30) 11.05(.000) 15.03(.000) Group .03 .860

Text 2.75(.36) 1.56(.15) .63(.32) 17.05(.000) 15.86(.000) Time 5.24 .028

G T 1.74 .196

ADL Tel 1.12(.15) 1.52(.12) 1.16(.13) -17.18(.000) 18.86(.000) Group .20 .656

Text 1.11(.16) 1.55(.07) 1.10(.14) -10.52(.000) 11.34(.000) Time 203.55 .000

G T 2.14 .125

LS Tel 2.03(.31) 2.05(.26) 2.24(.21) -.44(.666) -3.61(.002) Group .56 .459

Text 1.90(.28) 2.01(.21) 2.26(.24) -1.68(.110) -4.15(.001) Time 27.40 .000

G T 1.89 .157
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Figure 1. 슬기능

Figure 2. ADL
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Figure 3. LS
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Authors: 윤여옥1, 서규범2, 고현록1, 최진경3, 고명희3, 김숙3, 박수영3, 고민경3

Presenter: YEO OK YUN 

Affiliation: JEJU NATIONAL UNIV.  

서론 

슬관절 전치환술은 인공으로 만든 구조물을 슬관절에 부착시키는 대치술의 한 형태로, 회복 정도는 사람마다 차이가 있다. 회복기간은 수주 또는 수개월

로 장기간 소요되어 일상생활에 많은 지장을 초래하기 때문에 회복을 위한 노력이 중요하다. 간호사는 수술 후 간호와 교육 그리고 재활간호 관리가 성공

적으로 이루어지도록 노력해야 할 필요가 있다. 일상생활 수행능력 회복을 위한 체계적인 교육이 포함된 간호중재가 반드시 필요하다고 사료되어 교육 프

로그램을 개발하고자 한다.

방법  

대상자는 65세 이상, 신체상태분류 Class Ⅱ 이상, 의사소통과 국문해독이 가능한 환자로 총 51명이고, 비동등성 대조군 전후 시차설계였다. 연구 기간은 

2017년 07월 01일부터 12월 30일까지 조사하였고, 연구의 윤리적 고려를 위해 기관윤리심의위원회 승인(JNUH 2017-06-008-002)을 받았다. 대조군

(29명)은 이전과 같은 간호중재를 적용하였고, 실험군(22명)은 교육 프로그램을 적용하여 두 그룹 간의 일반적 특성, 통증과 환자만족도를 비교 분석하

였다. 교육 프로그램의 개발과정은 선행연구와 관련 문헌을 고찰한 후 교육 프로그램의 내용을 확인하고, 슬관절 전치환술을 받은 환자 5명을 대상으로 

면담을 통하여 이해가 되지 않는 문구를 수정ㆍ보완하였다. 교육 프로그램의 구성 및 내용의 타당도를 높이기 위해 정형외과 병동에 근무하는 수간호사 2

인과 책임간호사 2인, 정형외과 교수의 검토를 거친 후 교육 프로그램을 완성하였다. 

결과  

성별은 여자가 대부분(실험군 28명, 대조군 20명)이였고, 연령대는 대조군이 75세 이상이 13명(44.8%), 실험군이 65~70세가 9명(40.9%)이었고, 거

주상태는 대부분 혼자 살고 있고, 주거형태는 단독주택이었다. 이전에 수술 받은 경험은 거의 없고, 다른 치료경험은 대부분이 있는 것으로 확인되었다. 

통증은 수술 전과 수술 후 1주, 수술 후 2주경 측정한 결과에서는 유의한 차이가 없었으나, 실험군에서 수술 전 통증은 평균 68.41±18.22점, 수술 후 1주 

통증은 68.18±19.18점, 수술 후 2주는 47.27±16.46점으로 줄어드는 것을 확인할 수 있었다(Table 1). 수술 후 만족도 정도는 대조군이 50.76±12.58이

고, 실험군은 58.18±9.39으로 나타났고, 통계적으로 유의한 차이가 있는 것으로 확인되었다(ρ=.020)(Table 2).

결론 및 제언 

본 연구는 슬관절 전치환술을 받은 환자를 대상으로 입원에서부터 퇴원 후 관리까지 포함된 교육 프로그램을 개발하여 적용한 후 수술 후 통증과 환자 만

족도에 미치는 효과를 평가하였다. 연구결과 교육 프로그램을 활용하여 수술 후 통증의 감소와 환자 만족도를 향상시키는데 효과가 있었다. 본 연구에서 

측정 시기별 대조군과 실험군의 점수를 비교해 보면, 수술 전과 수술 후 1주와 2주에서는 통증 정도가 통계적으로 유의한 차이를 보이지 않았다. 이는 수

술한 후 재활 교육 프로그램을 하면서 관절의 가동운동이 커짐에 따라 통증이 심해지는 것을 알 수 있었다. 이에 통증조절은 환자의 수술 후 회복과 재활

운동에 중요한 요소이고 환자만족도와 관련됨을 확인할 수 있었다. 이에 환자가 관절운동을 시작하는 수술 후 2일부터 충분한 통증 조절이 필요하고 의

료진은 적극적인 통증관리를 위한 고민을 하여야 할 것이다.

연구의 제한점은 다음과 같다. 첫째, 연구대상자의 선정 기준에 포함되어도 설문지의 내용을 이해하는데 어려워하였다. 둘째, 만족도가 높은 이유는 교육 

프로그램에 대한 만족도보다 간호사에 대한 만족도가 높아서 높은 점수를 표시한 것으로 사료된다. 셋째, 연구 진행 중 교육 프로그램의 효과를 측정하기 

위한 일자가 퇴원일이 아닌 재활의학과로 전과된 후로 대상자의 입원기간이 변경되어 퇴원 후 가정생활에서 재활에 대한 부분을 확인하기가 어려웠다. 넷

째, 실험군의 표본크기가 작아서 본 연구의 결과를 일반화하는데 제한적이라고 사료된다.

본 연구는 슬관절 전치환술 환자를 대상으로 교육 프로그램을 개발하여 다음과 같이 제언한다.

① J대학병원 정형외과 병동간호사는 슬관절 전치환술 환자나 보호자들에게 동일한 교육 프로그램이 적용될 것이다.

② 교육 프로그램은 동일한 수술을 받는 경우 정형외과 병동 이외 입원한 경우의 환자라도 동일한 교육 프로그램을 제공받을 수 있을 것이다.

③ J대학병원은 슬관절 전치환술로 퇴원한 후 재활치료와 연계되므로 재활치료 기간까지의 범위를 확대 적용하는 것이 필요하다.

④ J대학병원에서 슬관절 전치환술을 받은 모든 환자에게 표준진료지침(Critical pathway)을 적용할 수 있을 것이라고 사료된다.
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Table 1. Post operation Pain level between the Experimental and Control Group

Variables
Exp.(n=29) Cont.(n=22)

t ρ F ρ
Mean±SD Mean±SD

Preoperation pain score 74.31±19.90 68.41±18.22 1.10 .282 .001 .971

Postoperation pain score of 1week 60.59±17.27 68.18±19.18 -1.48 .144

Postoperation pain score of 2weeks 48.55±19.08 47.27±16.46 .251 .803

Exp.=Experimental group; Cont.=Control group

Table 2. Patient satisfaction score between the Experimental and Control Group

Variables

Exp.(n=29) Cont.(n=22)

t ρ

Mean±SD Mean±SD

Patient satisfaction score 50.76±12.58 58.18± 9.39 -2.32 .020

Exp.=Experimental group; Cont.=Control group
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Abstract

서론

최근 증가하고 있는 당뇨발 궤양의 치료로 변연절제술, 감염 치료, 혈행 재건, 체중 부하 제거 등 치료 지침을 적용한 당뇨발 궤양 약 25% 환자에서 치유

되고, 평균 16주 치료기간이 경과된다고 보고되고 있다. 저자들은 당뇨발 궤양을 Texas 분류에 따라 분류하고, 음압치료법을 적용하여 치료 결과에 미치

는 영향을 조사하고자 하였다.

대상 및 방법

2015년 1월부터 2018년 1월까지 당뇨발 궤양으로 진단 받고 음압치료법을 적용한 41예를 대상으로 하였다. 평균 연령은 64.5세였고, 남자 33예, 여자가 

8예이었다.  모든 환자에서 당뇨발 궤양을 University of Texas classification에 따라 분류하고 음압치료법을 적용한 기간과 임상적 결과를 분석하였다.

결과

음압치료법 평균 적용 기간은 4.7(최소 1주~ 최대 26주)주 이었다. Texas분류에서는 B형이 24예로 가장 많았으며, 다음은 D형이 17예였다. 음압치료법

을적용 후 모든 환자에서 수술적 치료를 시행하였고, 32예(78.0%)에서 임상적 양호한 결과를 얻었다. 9예(21.9%)에서 치료 실패의 결과를 얻었는데, 

D형이 7예(77.7%)로 많았고, 다음으로 B형이 2예(22.3%) 이었다. Texas 분류 D형 17예에서 혈관성형술과 음압치료법을 병용한 환자 9예 모두에서 임

상적 결과가 양호하였으나, 혈관성형술 없이 음압치료법을 시행한 8예 중 7예(87.5%)에서 수술적 치료 실패의 결과를 얻었다. 

결론

당뇨발 궤양 치료에 음압치료법 적용 후 수술적 치료는 양호한 임상적 결과를 얻었으며 특히 Texas classification D형의 혈관 합병된 당뇨발 궤양에서 혈

관성형술과 음압치료법의 병용은 임상적 결과를 향상시킬 수 있는 치료방법의 하나로 선택될 수 있으리라 사료된다. 

색인단어

당뇨발, 궤양 치료, 음압치료, Texas 분류 

서론

당뇨로 인한 당뇨발 궤양은 하지 절단에 이를 수 있는 심각한 합병증 중의 하나이다. 당뇨 환자에서 최대 15%까지 당뇨발 궤양이 발생할 수 있다. 당뇨발 

궤양으로 인해 미국에서 연간 80,000예 이상의 절단술이 시행되고 있으며 몇 몇 연구에서는 당뇨 환자의 당뇨발 궤양 위험도는 1000명당 68명에 이른

다고 보고하고 있다.1) 65세 이상 하지 만성 궤양의 빈도는 3-5%에 이르며 그 중 45-60%는 정맥성 궤양이 차지하고 10-20%는 동맥성 궤양이며 15-

25%는 당뇨발 궤양에 의해 발생한다고 알려져 있다. 또한 당뇨가 있으면 없는 경우에 비해 하지 절단의 위험이 15배나 증가하고 절단할 경우 5년 사망률

이 39%에서 80%까지 증가한다는 연구도 보고되고 있다. 당뇨발 궤양의 흔한 원인으로는 말초 신경병증, 말초 혈관 질환, 면역억제 등이 있다.2), 3) 당

뇨발 궤양은 창상의 깊이와 감염의 정도에 따라 Wagner-Meggitt’s 분류와 University of Texas classification(Texas classification)에 의해 평가할 수 

있다. Wagner-Maggitt’s 분류는 Grade 0-6까지 6단계로 구분하였고 Grade 0-3는 연부 조직의 창상 깊이로  Grade 4-5는 괴저(gangrene) 정도에 

따라 평가한다. Wagner-Maggitt’s 분류는 모든 당뇨발 궤양 정도를 반영하지 못하며 Grade 3만 감염 정도를 나타내고 천부 창상의 감염 정도와 독립

적 위험 인자로 혈관 질환을 기술하지 못하는 단점이 있다. Texas classification(Table 1)은  감염 및 허혈, 창상의 깊이에 따라 4단계로 구분하였으며 단

계가 증가할수록 혈관 재생술 및 절단술 없이는 창상이 치료되기 어려워 결과에 대해 어느 정도 예측할 수 있다는 장점이 있어 현재 당뇨발 궤양 치료에 

Texas classification을 많이 사용하고 있다.4), 5), 6)

당뇨발 궤양의 치료는 변연절제술, 감염 치료, 혈행 재건, 체중 부하 제거등이 보고 되고 있으며 당뇨발 궤양 환자의 약 25%에서 치료 효과가 있고 평균 

16주의 치료기간이 필요하며 최근 여러 연구에서 음압치료법을 적용하여 우수한 임상적 결과들이 보고 되고 있다.7), 8) 그러나 허혈성 사지에 음압치료

법이 혈행 개선을 악화시켜 창상 치유에 효과적이지 않다는 연구 결과들도 있다.

그래서 본 연구의 저자들은 당뇨발 궤양 환자를 Texas classification에 따라 분류하여 음압치료법을 적용하였으며 허혈성 사지가 동반된 경우 혈관성형

술 시행 후 혈행 개선 및 음압치료법을 적용하여 창상 치유 결과에 미치는 영향을 조사하고자 하였다.

재료 및 방법

1. 연구 대상

2015년 1월부터 2018년 1월까지 광주기독병원에 내원하여 당뇨발 궤양으로 진단 받고 음압치료법 시행 및 치료 완료시까지 추시 가능했던 41예를 대상으

로 하였으며 대상 환자의 역학적 특징으로 성별, 나이, 체질량 지수(BMI), 당뇨 유병기간, 창상의 크기, 음압치료 유지 기간을 조사하였다. 환자의 평균 연령 및 

BMI는 64.5세, 23.1kg/m2 이였다. 남녀 비율은 남자 33예, 여자가 8예로 남자가 더 많았으며 당뇨로 인한 평균 유병 기간은 16.3년 이었다(Table 2).
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2. 치료 방법 

대상 환자에서 궤양 치료로 음압치료기(KCI-InfoV.A.C.® Therapy Unit(Manufactured for KCI USA, Inc.)를 적용하였으며 KCI guideline에 따라 음

압은 평균 75-150mmHg로 설정하였으며 창상 소독은 72시간 기준으로 반복 교체하였다(Table 3). 또한 환자군의 창상 정도를 Texas classification으

로 구분하여 치료 계획을 설정하였으며 stage D는 컴퓨터 단층 촬영 하지동맥 조영술을 시행하여 혈관 협착이나 폐색 동반시  혈관성형술을 시행하였다. 

치료는 음압치료법 시행 후 창상 크기가 작은 경우 창상 봉합술을 시행하였으며 창상의 크기가 큰 경우 육아조직 형성 후 피부이식술을 시행하였다. 병변 

부위보다 상위 단계에서 절단술을 시행한 경우를 치료 실패로 정의하였다.

결과

음압치료법 평균 적용 기간은 4.7(최소 1주~ 최대 26주)주 이었다. 당뇨발 궤양 환자를 Texas classification으로 분류하였을 때 B형이 24예로 가장 많았

고 다음은 D형이 17예였다. 음압치료법 적용 후 후 모든 환자에서 수술적 치료를 시행하였으며(Fig. 1) 32예(78.0%)에서 치료 종결의 임상적 양호한 결

과를 얻었다. 9예(21.9%)에서 치료 실패의 결과를 보였는데, D형이 7예(77.7%)로 많았고 다음으로 B형이 2예(22.3%) 이었다. Texas classification 

stage D형 17예에서 혈관성형술과 음압치료법을 병용한 환자 9예(Fig. 2) 모두에서 임상적 결과가 양호하였으나, 혈관성형술 없이 음압치료법을 시행한 

8예 중 7예(87.5%)에서 치료 실패의 결과를 얻었다(Table 4).

고찰

당뇨발 궤양의 흔한 원인으로는 말초 신경병증, 말초 혈관 질환, 면역억제 등이 있다.2), 3) 당뇨발 궤양의 병태생리는 신경병성, 혈관성, 면역체계로 구성

되어 있고 고혈당 상태와 연관성을 보여 주며 고혈당은 신경 세포에 산화 스트레스를 발생시켜 신경병증을 유발한다.3), 9) 신경세포 단백질의 당화는 신

경 기능 부전과 발 근육 운동 뉴런의 손상을 야기해 신전건 및 굽힘건의 불균형, 해부학적 기형, 피부 궤양을 유발한다. 혈관 변화는 말초 혈관 내피 세포

의 기능 부전으로 인해 혈관확장제의 감소 및 혈장 트롬복산 A2가 증가하여 말초 동맥 수축 및 혈장의 과응고를 유발시켜 말초 동맥의 허혈 및 궤양의 위

험성을 증가시킨다. 면역계 변화는 T 림프구의 세포자멸사를 증가시켜 상처 치유 과정을 억제해 궤양을 유발한다.10) 당뇨발 궤양의 위험인자로는 이전 

하지 절단술을 시행하였거나 발의 궤양 과거력, 발의 해부학적 기형, 말초 혈관 질환, 당뇨병성 신경병증 동반, 혈당이 조절이 안되거나 흡연 등이 보고 되

고 있다.11), 12) 

당뇨발 궤양의 일차적인 치료는 적절한 혈당 관리와 충분한 영양 상태를 유지하는 것이며 환자의 과거력, 생활환경, 직업, 치료 의지에 대한 정보를 얻고 

전신 상태와 당뇨발 상태를 주기적으로 확인하는 것이 중요하다. 신경병증에 의한 괴사 조직이나 염증 조직은 변연절제술로 제거하고 압력 부하를 줄이

면서 창상 드레싱을 통하여 치유를 할 수 있다. 감염이 의심될 경우 세척술 및 변연절제술과 함께 적극적인 창상 관리가 필요하다. 치료에 반응하지 않는 

경우 세포 치료(cell therapy), 고압 산소 요법(hyperbaric oxygen therapy), 성장 인자 치료(growth factor treatment), 음압 치료(negative pressure 

wound therapy)를 시행할 수 있으며 허혈이 있는 경우 혈관 병변 확인을 위해 컴퓨터 단층 촬영 혈관 조영술로 혈관 상태를 확인하고 혈관성형술

(percutaneous transluminal angioplasty, PTA)이나 혈관우회술을 시행할 수 있다.7), 12), 13) 본 연구에서는 모든 예에서 염증이 동반되어 변연절제

술 후 음압치료기를 사용하였으며 Texas classification stage D의 경우 혈관성형술을 병용하여 족부 원위부의 말초혈관까지 혈행을 개선시켜 임상적으

로 만족할만한 결과를 얻을 수 있었다. Texas classification stage B의 염증이 있으면서 혈액 순환이 원활할 때는 음압치료법이 효과적이나 stage D처럼 

허혈이 동반된 경우 음압치료법 치료가 창상 치유에 효과가 있는지는 아직 논란의 여지가 있다. Keratepe등은14) 2007년부터 2008년까지 67예의 당뇨

발 궤양 환자를 대상으로 음압치료법(30예)과 표준 창상 치료(37예)를 시행한 결과 음압치료법을 시행한 군에서 SF-36 및 임상적 결과가 우수하였으며 

삶의 질을 향상시킨다고 보고하였다. 또한 Prince등은15) 2014년부터 2015년까지 100예의 당뇨발 궤양 환자를 창상치료(50예)와 음압치료법(50예)으

로 치료를 시행했을 때 음압치료법을 시행한 환자군에서 wound scoring system이 높고 절단술을 시행한 수도 적어 음압치료법이 육아조직 형성을 향상

시켜 창상 치유를 촉진한다고 보고하였다. 이러한 결과는 Aziz등16), Paola등의17) 연구 및 본 연구의 결과와 일치하며 염증이 동반된 당뇨발 궤양에 음

압치료법이 효과가 있을 것으로 생각된다. 

 허혈이 동반된 당뇨발 궤양은 음압치료법 적용 이전에 혈관성형술을 통해 혈행 개선을 시행하는 것이 창상 치유에 중요하다고 생각된다.18) 본 연구에서 

Texas classification stage D 17예 중 혈관성형술을 시행한 9예에서는 치료 실패를 보이지 않았으나 혈관성형술을 시행하지 않은 8예 중 7예에서 치료 

실패를 보였다. Wang등의19) 연구에서 전체 97명, 142예의 허혈이 동반된 당뇨발 궤양 환자를 대상으로 음압치료법과 혈관성형술을 병용한 환자군(56

예)과 음압치료법만 시행한 환자군(41예)으로 구분하여 다기관 전향적 코호트 연구를 시행하였다. 음압치료법과 혈관성형술을 병용한 환자군에서 창상

치유가 빠르고 8주째 시행한 ABI(ankle brachial index)도 더 높았다. Wang등은 허혈이 동반된 당뇨발 궤양에서 혈관성혈술 시행 후 음압치료법을 적

용하는 것이 음압치료법 단독 치료보다 효과적이며 안전한 치료 방법이라고 보고하여 본 연구 결과와 일치하였으며 염증 및 허혈이 있는 당뇨발 궤양은 

혈관성형술 후에 음압치료법을 유지하여 치료 하는 것이 보다 효과적이라 생각된다.  

또 다른 연구에서 Jacqueminet등은20) 32예의 중증 허혈성 당뇨발 궤양 환자에서 혈관성형술의 임상적 결과 및 예후 인자와 관련된 연구를 하였으며 

혈관성형술은 25예(78%)에서 시행하였고 13예(52%)에서 임상적으로 만족할만한 결과를 얻었으며 1년 후 창상 치유율은 70%, 사지 구제율은 90%

로 보고하여 허혈성 당뇨발 궤양에 혈관성형술이 중요한 역할을 하리라 생각된다. 

결론

당뇨발 궤양 치료에서 음압치료법 적용 후 수술적 치료는 양호한 임상적 결과를 얻었으며, 특히 Texas classification stage D의 혈관 합병된 당뇨발 궤양

에서 혈관성형술 시행 후 음압치료법의 병용 치료는 임상적 결과를 향상시킬 수 있는 치료방법의 하나로 선택될 수 있으리라 사료된다.
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Table 1. University of Texas classification of diabetic foot

Grade-0 Grade-1 Grade-2 Grade-3

Stage-A

Preulcerative or 

postulcerative lesion 

completely

epithelialized

Superficial wound,

not involving

tendon, capsule or

bone

Wound penetrating

to tendon or capsule

Wound penetrating

to bone or joint

Stage-B Infection Infection Infection Infection

Stage-C Ischemia Ischemia Ischemia Ischemia

Stage-D
Infection and

ischemia

Infection and

ischemia

Infection and

ischemia

Infection and 

ischemia

Table 2. Characteristics of the study sample

Averages

Age(yrs) 64.5±13.5

Sex

Male

Female

33

8

BMI 23.1±3.5

Time with diabetes(yrs) 16.3±12.3

Ulcer size(cm2) 14.7±16.5

VAC maintenance(wks) 4.7±16.5

Values are presented as number only, mean±standard deviation

Table 3. Indications, contra-indications and guidelines for VAC therapy

Indication Guidelines

Type of wound Cycle setting(following initial 48hr 

continuous period)

Dressing change

interval

Ulcers Chronic 

ulcers(diabetic, 

dysvascular)

Pressure ulcer

Continuous, 50-

75mmHg

Intermittent, 125-

175mmHg

48hr

As above

Acute wounds Acute, subacute,

traumatic and dehisced 

wounds

Intermittent, 125-

175mmHg

48hr

Flaps, grafts and burns Meshed graft

Fresha flap

Compromised flap

Continuous, 75-

125mmHg

Continuous 125mmHg

Continuous 125mmHg

None. Remove 

dressing after 3-5 days

72hr

48hr

Contra-indications

Malignancy with the wound

Untreated osteomyelitis within the wound

Non-enteric and unexplored fistula

Necrotic tissue with eschar present(debride first)

Precautions

Active bleeding, difficult wound hemostasis, anticoagulant therapy

Close proximity to blood vessels/ organs(ensure cover with tissue or protective barrier)

Care with irradiated or sutured blood vessels or organs
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Table 4. Relationship between Texas classification and wound healing failure

Texas classification Angioplasty(PTA) Wound healing failure

Stage B(n=24)

B1(n=8)

B2(n=14)

B3(n=2)

None 2

Stage D(n=17)

D1(n=4)

D2(n=2)

D3(n=11)

None(n=8)

PTA(n=9)

7

0

Total (n=41) n=17 n=9

Values are presented as number only.

Fig. 1 University of Texas classification stage B-2

(A) 음암치료법 적용 전 염증성 조직을 동반한 우측 당뇨발 궤양

(B) 음압치료법 적용 후 육아조직 형성

(C) 피부이식술 시행 후 창상 치료 완료

Fig. 2 University of Texas classification stage D-2

(A) 음압치료법 적용 전 염증 조직과 허혈을 동반한 좌측 당뇨발 궤양

(B) 하지 컴퓨터 단층 촬영 혈관 동맥 조영술 – 좌측 후경골 동맥 폐색

(C) 혈관 조영술 후 좌측 족부 말초 동맥 혈행 개선

(D) 음압치료법 적용 후 육아조직 형성

(E) 피부이식술 시행 후 창상 치료 완료

A B C

A

B
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Title: Development, Evaluation of the Evidence-based Nursing Practice Guideline for lower extremity injuries

Authors: 배윤경, 김세련, 김영심, 임나영

Presenter: SE LEYON KIM 

Affiliation: KYUNG HEE UNIV.  

서론 

최근 교통사고의 급증과 산업장에서의 불의의 사고로 인한 손상과 그 외 운동외상, 안전사고 등으로 인해서 골절, 인대파열등의 환자가 증가하고 있다. 또

한 평균수명이 증가하면서 주로 골다공증으로 인한 중년층 이상의 노인에게 발생하는 하지골절이 많이 발생하고 있다. 특히 교통사고는 2000년 통계에 

의하면 우리나라는 1일 평균 발생건수가 전체 사고 건수에서 1999년에 8%, 2000년에 14%를 차지하고 있어 증가추세에 있으며 발생빈도를 보면 남성

(72%)이 여성보다 훨씬 많으며, 호발 연령은 사회적 활동과 생산성이 높은 시기의 청·장년층 즉 20대에서 40대가 전체 교통사고인의 39.5%를 차지하고 

있어 개인적으로나 사회적으로 큰 문제가 되고 있다.

골절은 서서히 진행되어온 근골격계 질환들과는 달리, 급작스런 사건에 의한 건강문제로서 상황의 변화에 대처하는 정도가 미흡하며 권태, 우울, 염세적

인 심경을 호소하기도 하며 골절 전 정상활동상태로 회복되기 전까지 골절과 관련되는 지속적인 관리와 예후에 대해 매우 불확실해 한다. 특히 하지골절

환자는 신체의 일부 또는 전체를 고정시키게 되므로 장기적으로 침상에 누워있거나 목발이나 휠체어를 이용하여 수동적으로 활동을 해야하며 부동이 초

래될 수 있다. 또한 부동의 정도에 따라 신체 각 기관에 부정적인 변화와 합병증을 일으키며 위험의 정도는 더욱 커지게 된다. 또한 하지골절환자는 기능

장애나 일상생활 활동 제한과 같은 신체적 문제뿐만 아니라 무력감, 고립감, 사회적 활동 제한 등의 사회심리적 문제를 초래하게 되어 지속적인 자가간호

가 어렵게 된다. 하지 골절 환자에서는 골절된 하지의 부종이 빈번히 발생할 수 있으며, 부종이 동반되게 되면 창상 부위의 유합이 지연될 수 있으며, 하지 

관절의 움직임에 제한이 생기는 등의 합병증이 동반될 수 있으므로 이에 대한 예방이 중요하다.

하지골절로 입원시 골절된 다리를 움직이지 않는 것이 중요하여 splint를 이용하여 골절부위를 고정하며 그 이유는 날카로운 골편에 의한 연부 조직이 손

상되지 않도록 하기 위함이다. 골절 및 하지 손상 환자 간호시에는 발과 다리에 혈액순환이 잘 되는지를 자주 확인하는 것이 중요하며 적절한 자세 유지와 

부종 감소를 위한 치료적 베개를 이용하여야 한다. 하지 손상 환자의 부종을 감소시키고 골절부위의 안위를 도모하기 위하여 대부분의 입원환자에게 치

료적 베개를 임상에 적용하고 있으나 정형외과 영역에서 하지 손상 화자를 위한 근거중심 표준 간호 실무 가이드라인은 없는 상태임으로 하지 손상 환자

의 간호중재를 위한 간호실무지침을 마련할 필요가 있다. 

최근 가장 타당한 과학적 근거의 체계적 확인과 합성에 기초하여 주요 건강문제를 해결하기 위한 실무 가이드라인을 개발하는 움직임이 확산되고 있다

(박태남,2006). 근거중심 실무 가이드라인은 불필요하고 비효과적이며 해로운 중재는 줄이면서 최소한의 비용으로 건강관리의 질을 향상시킬 수 있으며

(National Health and Medical Research Council [NHMRC], 1998) 과학적 근거에 기초하면서도 환자의 선호도와 가치, 실무전문가들의 가치와 경험, 

그리고 자원의 이용가능성을 고려하여 개발하므로 실무에서의 적용가능성을 높인다(박태남, 2006).

현재 하지 손상 환자에 관한 연구는 수술적 치료에 관한 것이 대부분으로 뚜렷한 간호 실무 가이드라인은 없는 실정이다. 이러한 환자들에 있어서 부종 감

소와 신경손상을 예방하며 적절한 자세 유지를 위한 베개 사용 방법 및 간호 중재의 표준 근거중심 가이드라인이 필요하다. 

이에 본 연구에서는 하지 손상 환자 간호시 표준지침을 마련하고 가장 효과적이고 타당한 방법으로 근거중심 간호실무 가이드라인을 개발하고자 하며 개

발된 가이드라인을 전문가 측면에서 간호업무 효율성과 효과성, 실행 가능성을 평가해 보고자 한다. 

근거중심 간호실무 가이드라인

근거중심 임상실무 가이드라인은 특정 임상환경에 적절한 건강관리에 대한 임상실무자와 환자의 결정을 도와주기 위하여 근거를 검색, 평가하는 체계적

인 접근법을 사용하여 개발한 진술문이다(Courtney,2005,p.184).

본 연구에서는 The Scottish Intercollegiate Guidelines Network(SIGN)의 일 단계에서 여덟 단계까지의 개발과정을 참고하여 본 연구자가 연구의 목

적에 맞게 수정한 개발과정에 의해 개발된 하지손상 환자의 근거중심 표준간호실무 가이드라인이다.

연구방법 

1. 연구설계

본 연구는 하지 손상 환자의 근거중심 표준간호실무 가이드라인을 개발하기 위한 방법론적 연구이다. 개발과정은 SIGN의 개발과정을 참고하여 먼저 문

헌의 비평적 분석단계를 거쳐 근거와 권고를 형성하고 형성된 권고로써 구성된 가이드라인의 초안을 개발하였다. 개발된 가이드라인 초안은 전문가 집단

의 평가와 시범적용을 거쳐 수정, 보완한 다음 최종 가이드라인으로 확정하였다.
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2. 연구 참여자 

1) 근거중심 간호실무 가이드라인 초안의 평가를 위한 설문 대상자

하지 손상 환자의 표준 간호실무 근거중심 가이드라인을 개발하기 위한 전문가 집단으로는 정형외과 병동 간호사 13인, 정형외과 파트장 1인 총 14명으

로 구성되었다. 

2) 최종 확정된 근거중심 간호실무 가이드라인 평가 전문가 

개발된 가이드라인의 평가를 위한 평가자로 근거중심 가이드라인 개발에 대한 전문적 지식을 가지고 있으며 임상실무 10년이상의 경력과 석사이상의 학

력을 가진 3인의 간호사와 정형외과 교수 3인으로 하였다. 

3. 연구절차 

본 연구는 SIGN(2011)의 가이드라인 개발과정을 참고로 연구의 목적에 맞게 일부 수정하여 5단계로 설정하였다(그림 1).

1단계

2016.1.1. - 2016.1.31.

임상문제 확인 및 가이드라인 주제

선택

· 임상문제 확인 후 10개 임상질문 형성

· 가이드라인의 개발 범위: 하지 손상 환자의 표준간호실무 가이드라인 적용결정

 · 문헌전문가집단 3명 구성(간호사 3명)

 · 문헌선택

 · 영역별 평가기준 적용 근거 등급평가

2단계

2016.2.1. - 2016.2.29.

체계적 문헌 고찰

3단계

2016.3.1. - 2016.3.31.

가이드라인 권고형성 

· 문헌전문가집단 3명이 SIGN의 권고등급 체계도구로   근거등급 판정

· 권고의 권고강도체계도구로 A-D까지 4등급 평가

4단계

2016.4.1. - 2016.4.30.

가이드라인 심사

·  문헌전문가집단이 임상질문과 그에 따른 근거등급 및 권고 강도를 참고로 가이드

라인 초안 개발

· 가이드라인에 대한 전문가 평가(간호사 14명)

· 가이드라인의 2차 수정, 보완

5단계

2016.5.1. - 2016.5.4.

가이드라인 확정 

· 2차 수정 보완한 가이드라인을 토대로 하지 손상 환자의 표준간호실무 개선

· 가이드라인 확정

개발 단계 단계별 내용

그림1. 하지손상 환자의 근거중심 표준간호실무 가이드라인 개발과정 
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연구결과 

1. 체계적 문헌고찰 

① 근거의 등급평가 

근거를 진술하고 진술된 근거의 등급을 평가하였다. 임상질문과 근거 및 근거의 등급을 정리하면 다음과 같다(표2).

표2. 근거의 등급평가

하지 손상의 위험요인

임상질문 근거 근거등급

하지의 Sensory, motor  circulatin 

확인은 하지 손상 환자에게 필요한가?

근골격계는 중추 및 말초 순환계와 밀접한 관계가 있다. 항상 말초 

혈액순화, 운동성, 감가을 좌우 대칭으로 사정한다. 

4(참고 문헌6)건강사정 

임난영외 군자출판사 2005 

하지 손상 환자에게 얼음팩 적용은 

필요한가?

수상후 처음 며칠은 급성기라고 하며 이 시기에 통증의 감소를 위해 

얼음찜질을 시행한다. 
3(참고문헌4)

하지 손상 환자의 자세 유지가 

필요한가?

골절의 응급 처치 중 가장 중요하고 먼저 시행하여야 할 것은 골절 부위의 

부목 고정입니다.
4(참고문헌5)

하지 손상 환자의 다리 거상 자세유지가 

필요한가?
Postoperatively, the limb is rested on a pillow. 4(참고문헌3)

하지 손상 환자의 신경증 (저림, 

감각이상) 관찰이 필요한가?

비골 신경병증을 일으키는 원인은 여러 가지가 있으며 가장 흔한 원인 중 

하나로 골절과 관련된 외상성 손상이 알려져 있다.
4(참고문헌2)

하지 손상 환자의 편안한 자세 유지를 

위한 적절한 베개가 필요한가?

손상부위의 종창, 근육 경련, 골막의 손상에 의해 통증이 발생하며 

손상부위를 압박할 때 악화되고 움직일 때 더욱 심해진다. 
4(참고문헌5)

하지 손상 환자에게 pillow 적용으로 

인한 바른 자세가 통증 감소에 도움이 

되는가?

수상 후 처음 며칠은 급성기라고 하며 이 시기에는 통증의 감소를 위해 

일반적으로 단하 지 석고 고정술을 시행하고 얼음찜질, 하지 거상 등의 

protection, rest, ice, compression, and elevation (PRICE) 요법을 

시행한다 

3(참고문헌4)

하지 손상 환자에게 부종 감소를 위한 

효과적인 베개 적용이 필요한가?

부종은 체액이 정체되거나 영양분의 이동 및 노폐물의 배설이 되지 않아 

부어오는 현상을 말한다.

미세순환계의 소정맥 말단부에서 정수압이 증가되면 여과압이 증가 되고 

혈관으로부터 간질조직으로의 체액 유입이 증가되어 부종이 생긴다. 

부종은 무거운 느낌, 조이는 느낌을 유발하며 영양분의 이동을 위한 

확산거리가 멀어져 영양분 공급과 노폐물 배설이 되지 않아 불편감을 

유발한다. 이를  하지부종이라고 한다.

평소에 발과 종아리를 아래에서 위쪽으로 자주 쓸어주고,두 발을 

심장보다 높은 곳에 올려 피가 거꾸로 흐르게 하면 부기를 빼는 데 

효과적이다.

1(참고문헌1) 19페이지

하지 손상 환자에게 다리 거상의 효과를 

극대화 하기 위한 간호중재가 필요한가?
The leg is elevated on several pillows for 24 hours. 4(참고문헌3)

하지 손상 환자에게 피부 사정은 

필요한가?

연부 조직 손상, 내장기 손상등을 확인하고 골절에 대해서는 추가적인 

연부 조직 손상을

예방하기 위해서 적절한 부목 고정이 필요하다. 개방성 골절은 주로 

고에너지 손상이며 뼈와 연부 조직의 창상이 동시에 고려되어야 한다.

4(참고문헌7)

2. 가이드라인 형성

① 권고의 형성 및 강도결정

근거에 따라 하지 손상 환자의 위험요인 사정, 신경 손상 및 징후 사정, 부종 감소를 위한 중재와 관련된 권고를 형성하고 각 권고의 강도를 평가하였다(표3). 
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표3. 권고 및 권고강도

권고 사항 권고 강도

Ⅰ.하지손상 환자의 위험요인에 대한 통합적인 사정을 한다.

1-1 일반적 특성 확인: 연령과 성별을 확인한다 B

1-2 질병력 사정: 동반되는 만성질환의 수를 사정한다.

동반되는 만성질환의 종류를 사정한다.

당뇨, 심혈관계 질환, 신장질환 유무를 사정한다.

B

1-3 약물력 사정: 구강복용 약물 수를 사정한다.

구강복용 약물 종류를 사정한다.

이뇨제, 혈압약, 혈액순환제 복용 유무를 사정한다.

B

1-4 과거력 사정: 과거의 하지 손상 유무를 사정한다. D

1-5 건강상태 사정: 활력징후를 측정한다. D

1-6 인지기능 평가: 사람, 시간, 장소에 대한 오리엔테이션을 사정한다.

지남력장애를 사정한다.

혼동, 섬망 치매유무를 사정한다.

D

1-7 신체기능 평가: 감각기능, 보행능력, 피부상태를 사정한다.

감각기능(sensory, motor, circulation)을 사정한다.

보행능력(보행, 휠체어, 목발, 와상상태)을 사정한다.

피부상태(정상, 부종, bullae, Skin abrasion, 연조직손상)을 사정한다.

B

1-8 손상 부위를 사정한다. B

권고 사항 권고 강도

Ⅱ. Splint 적용 하지 손상 환자의 통합적인 사정 후 관리

2-1. splint 적용 범위를 확인한다.

Short leg & Long leg를 확인한다
D

2-2. splint적용 범위에 다라 적절한 베개를 적용한다.  D

2-3. 피부 손상 정도를 사정한다.

tenderness(압통) 사정한다.

swelling(종창) 사정한다.

bruise(타박상) 사정한다.

wound(상처) abrasion 부위를 사정한다.

피부 개방 상태를 사정한다.

개방상태에 따른 ice bag 적용한다.

B

2-4. 손상부위 말단의 Sensory/motor/circulation을 좌우 대칭 사정한다.

종아리신경이 손상되면 다리나 발의 감각저하와 허약감의 증상확인한   다.
B

2-5. Splint 압박 부위를 확인한다. C

2-6. pillow를 효과적으로 적용하고 있는지 확인한다.

손상부위의 적절한 높이를 확인한다.
B

2-7. 구획증후군을 사정한다.

손상부위 동통(pain), 창백(pallor), 이상감각(,parasthesia), 마비(paralysis), 무맥박(pulselessness)을 확인한다.
B

2-8. 하지 손상 부위에 ice bag을 적용한다.

피부색깔과 순환장애, 감각장애 여부를 관찰한다. 
B
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권고 사항 권고 강도

Ⅲ. Splint를 적용하지 않은 하지 손상환자의 통합적인 사정 후 관리

3-1. Splint가 없다면 다리의 rotation 방지를 위한 베개를 적용한다.

heel pressure 방지를 위한 heel pad 적용한다.

round pillow 적용한다.

D

3-2. 피부 손상 정도를 사정한다.

tenderness(압통) 사정한다.

sweeling(종창) 사정한다.

bruise(타박상) 사정한다.

wound(상처) abrasion 부위를 사정한다.

피부 개방 상태를 사정한다.

개방상태에 따른 ice bag 적용한다.

B

3-3. 적절한 자세 유지를 사정한다.

손상부위 lateral position을 금지한다.

손상부위 rotation 방지를 위한 베개를 제공하여 지지한다.

D

3-4. 손상부위 말단의 Sensory/motor/circulation을 좌우 대칭 사정한다.

종아리신경이 손상되면 다리나 발의 감각저하와 허약감의 증상확인한다.
B

3-5. 구획증후군을 사정한다.

손상부위 동통(pain), 창백(pallor), 이상감각(,parasthesia), 마비(paralysis), 무맥박(pulselessness)을 확인한다.
B

2-6. pillow를 효과적으로 적용하고 있는지 확인한다.

손상부위의 적절한 높이를 확인한다.
B

2-7. 구획증후군을 사정한다.

손상부위 동통(pain), 창백(pallor), 이상감각(,parasthesia), 마비(paralysis), 무맥박(pulselessness)을 확인한다.
B

3-6 하지 손상 부위에 ice bag을 적용한다.

피부색깔과 순환장애, 감각장애 여부를 관찰한다. 
B

② 가이드라인 확정

임상질문에 대한 문헌의 탐색과 방법론적인 질 평가, 근거의 등급평가, 권고의 형성의 단계를 거쳐, 하지손상환자의 위험요인에 대한 통합적 사정, 신경 

손상 및 징후 사정, 부종 감소를 위한 중재와 관련된 교육 프로그램을 포함하는 권고가 명시된 권고항목으로 가이드라인을 확정하였다.

3. 가이드라인 심사

① 가이드라인에 대한 전문가 평가

전문가 집단의 일반적 특성은〈표 10〉과 같다. 성별은 여성이 100%로, 평균 연령은 31.6세였다. 총 경력은 71.4%가 10년 이하였으며 정형외과 병동 

재직연수는 50%가 6년 이상이었다. 임상에서 하지 손상 환자에게 적절한 베개 적용, 자세 유지 등의 문제 해결에 대한 어려움에 14.3%가 자주 있고, 

71.4%가 가끔 있다고 답 하였다. 전문가 집단의 92.9%가 하지 손상 환자를 위하 표준 간호중재 가이드라인이 필요하다고 답하였으며 가이드라인이 개

발될 경우 임상실무에 적용하겠다고 답하였다.

가이드라인의 적용가능성을 평가하기 위해 시행한 각 권고에 대한 적절성, 적용 가능성, 효과성에 대한 전문가 평가 결과는 다음가 같다(표 5). 권고 사항

의 전체 평균은 적절성 7.57±1.19, 적용 가능성 7.57±1.13, 효과성 7.61±1.13로 의료분야의 전문적 평가의 적합기준인 7점 이상(Brook et al, 1986)으

로 나타났다(표4).

표4. 권고의 적용가능성에 대한 전문가 평가

권고사항 적절성

M±SD

적용

가능성

M±SD

효과성

M±SD

Ⅰ. 하지 손상 환자의 사정

  1-1. 하지 손상 환자의 일반적 특성을 확인한다. 7.60±1.29 7.33±1.40 7.53±1.38
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  1-2. 하지 손상 환자의 질병력을 확인한다. 7.20±1.52 7.07±1.75 7.13±1.77

  1-3. 하지 손상 환자의 약물력을 확인한다. 6.93±1.75 7.33±1.59 7.27±1.53

  1-4. 하지 손상 환자의 과거력을 확인한다. 7.40±1.69 7.60±1.68 7.40±1.59

  1-5. 하지 손상 환자의 활력징후를 확인한다. 7.47±1.68 7.53±1.60 7.47±1.64

  1-6. 하지 손상 환자의 인지 기능을 확인한다. 7.23±1.79 7.20±1.70 7.13±2.00

  1-7. 하지 손상 환자의 신체 기능을 확인한다. 7.13±1.46 7.60±1.12 7.50±1.01

  1-8. 하지 손상 환자의 주진단을 확인한다. 7.90±1.10 7.93±1.10 7.93±1.10

Ⅱ. Splint 적용 하지 손상 환자의 통합적인 사정 후 관리

  2-1. splint의 적용 범위를 확인한다. 7.80±1.01 7.60±1.06 7.73± .80

  2-2. splint 적용 범위에 따라 베개를 적용한다. 7.87± .74 7.93± .70 7.87± .74

  2-3.  피부 손상 정도에(압통, 종창, 상처, 피부 개방상태) 따라 손상부위에 ice 

bag을 적용한다.
7.93± .70 7.80± .68 7.87± .64

  2-4 손상부의 말단의 sensory/motor/circulation을 좌우 대칭 사정한다. 7.93± .88 7.73± .80 7.87± .84

  2-5 splint 압박부위를 사정한다. 7.53±1.13 7.53±1.13 7.60±1.12

  2-6. 베개를 효과적으로 적용하고 있는지 확인한다.

(부종 감소 목적)
8.00± .93 7.60±1.24 7.87±1.06

  2-7. 구획증후군을 사정한다. 7.73±1.12 7.73±1.28 7.80±1.26

  2-8. 하지 손상 부위에 ice bag을 적용한다. 8.00±1.20 8.20± .86 8.13± .92

Ⅲ. Splint를 적용 하지 않은 손상 환자의 통합적인 사정 후 관리

  3-1. Splint가 없다면 다리의 rotation 방지를 위한 베개를 적용한다. 7.13±1.41 6.86±1.35 7.00±1.47

  3-2. 피부손상정도(압통, 종창, 타박상, 상처, 피부 개방 상태)를 사정한다 7.00±1.30 7.43± .65 7.43± .76

  3-3. 손상부위를 위한 적절한 자세 유지를 권장한다. 7.50± .85 7.43± .76 7.50± .76

  3-4. 손상부위 말단의 sensory/motor/circulation의 좌우 대칭을 사정한다. 7.64± .84 7.71± .61 7.79± .70

  3-5. 구획증후군을 확인한다. 7.79± .80 7.57± .85 7.57± .94

  3-6. 하지 손상 부위에 ice bag을 적용한다. 7.86± .86 7.86± .86 7.86± .86

합계 7.57±1.19 7.57±1.13 7.61±1.13

개방적 질문에 대한 응답으로는 지시처방에 pillow에 대한 정확한 처방과 교수님 마다 다른 종류의 pillow사용에 대한 어려움, 처방과 일치하는 정확한 

표준 간호 지침 부재, long leg splint & short leg splint 시 사용해야 pillow 구분을 보완점으로 원하였다.

② 가이드라인의 1차 수정, 보완 

의료분야의 전문가 평가의 적합 기준인 7점(Brooketal.,1986)을 기준으로 평가하였을 때 권고사항 중 적절성 21개 항목, 실행가능성 21개 항목, 효과성 

22개 항목이 7점이상으로 나타났다. 

권고사항 중 7점 미만의 점수로 평가받은 하지 손상 환자의 약물력을 확인한다(6.93±1.75)와 Splint가 없다면 다리의 rotation 방지를 위한 베개를 적용

한다(6.86±1.35)의 권고는 환자 상태를 평가하는 중요 지표이며 적절한 자세 유지를 위한 간호 중재에 적합하다는 의견을 반영하여 삭제하지 않았다. 

개방적 질문에 대한 응답으로 지시처방에서 하지 손상 환자 입원시 pillow에 대한 정확한 처방과 교수님 마다 다른 종류의 pillow사용에 대한 어려움, 

long leg splint & short leg splint 시 사용해야 pillow 구분, 가이드라인의 근거에 대한 자세한 설명을 보완점으로 원하였다. splint 적용 범위에 따라 베

개를 적용한다의 실행가능성과 효과성은 7점 이상이지만 하지 손상부위에 따른 베개의 적용 범위 높이의 실질적인 간호중재 표준이 불분명하여 개방적 

질문에 대한 의견을 반영하여 가이드라인을 수정하였다. 
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③ 가이드라인 수정후 권고의 적용가능성에 대한 전문가 평가

표5. 권고의 적용가능성에 대한 전문가 평가

권고사항 적절성

M±SD

적용

가능성

M±SD

효과성

M±SD

Ⅰ. 하지 손상 환자의 사정

  1-1. 하지 손상 환자의 일반적 특성을 확인한다. 8.14± .66 8.21± .70 8.36± .63

  1-2. 하지 손상 환자의 질병력을 확인한다. 8.29± .61 8.43± .65 8.36± .74

  1-3. 하지 손상 환자의 약물력을 확인한다. 8.50± .65 8.36± .75 8.36± .75

  1-4. 하지 손상 환자의 과거력을 확인한다. 8.36± .63 8.29± .73 8.21± .70

  1-5. 하지 손상 환자의 활력징후를 확인한다. 8.29± .83 8.36± .63 8.36± .63

  1-6. 하지 손상 환자의 인지 기능을 확인한다. 8.43± .51 8.36± .64 8.36± .64

  1-7. 하지 손상 환자의 신체 기능을 확인한다. 8.21± .58 8.07± .83 8.21± .70

  1-8. 하지 손상 환자의 주진단을 확인한다. 8.43± .76 8.29± .83 8.29± .91

Ⅱ. Splint 적용 하지 손상 환자의 통합적인 사정 후 관리

  2-1. splint의 적용 범위를 확인한다. 8.14± .77 8.14± .66 8.21± .80

  2-2. splint 적용 범위에 따라 베개를 적용한다. 8.07± .73 8.14± .77 8.07± .83

  2-3.  피부 손상 정도에(압통, 종창, 상처, 피부 개방상태) 따라 손상부위에 ice 

bag을 적용한다.
8.21± .58 8.29± .83 8.29± .73

  2-4 손상부의 말단의 sensory/motor/circulation을 좌우 대칭 사정한다. 8.07± .73 8.21± .70 8.36± .74

  2-5 splint 압박부위를 사정한다. 8.21± .58 8.00± .88 8.21± .58

  2-6.  베개를 효과적으로 적용하고 있는지 확인한다.

(부종 감소 목적)
8.07± .73 8.21± .89 8.21± .80

  2-7. 구획증후군을 사정한다. 8.57± .65 8.57± .65 8.64± .63

  2-8. 하지 손상 부위에 ice bag을 적용한다. 8.57± .65 8.43± .75 8.64± .63

Ⅲ. Splint를 적용 하지 않은 손상 환자의 통합적인 사정 후 관리

  3-1. Splint가 없다면 다리의 rotation 방지를 위한 베개를 적용한다. 8.07± .83 8.21± .90 8.21± .70

  3-2. 피부손상정도(압통, 종창, 타박상, 상처, 피부 개방 상태)를 사정한다 8.43± .51 8.36± .74 8.50± .52

  3-3. 손상부위를 위한 적절한 자세 유지를 권장한다. 8.21± .58 8.14± .66 8.21± .58

  3-4. 손상부위 말단의 sensory/motor/circulation의 좌우 대칭을 사정한다. 8.50± .52 8.50± .65 8.57± .51

  3-5. 구획증후군을 확인한다. 8.50± .65 8.43± .75 8.43± .76

  3-6. 하지 손상 부위에 ice bag을 적용한다. 8.50± .65 8.36± .74 8.57± .65

합계 8.30± .66 8.29± .75 8.35± .68

하지 손상 환자의 근거중심 표준 간호실무 가이드라인을 위하여 전문가에게 평가한 결과 수정전 적절성(M=7.57), 적용 가능성(M=7.57),효과성

(M=7.61)보다 가이드라인 수정후 적절성(M=8.30), 적용 가능성(M=8.29), 효과성(M=8.35)보다 통계적으로 유의하게 증가하였다(적절성Z=-2.67, 

p=.008, 적용 가능성 Z=-2.70, p=.007, 효과성 Z=-2.67, p=.008). 즉 가이드라인 수정후 하지 손상 환자의 근거중심 표준간호실무 가이드라인이 적절

성, 적용 가능성, 효과성에서 효과가 있다고 할 수 있다(표5). 
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4. 가이드라인 확정

하지 손상 환자의 근거중심 표준간호실무 개발을 위하여 가이드라인의 전문가 평가 결과를 바탕으로 가이드라인의 1차 수정 보완하여 확정된 가이드라

인은 다음과 같다. 하지 손상 환자의 증상 및 징후 사정에 대한 권고는 이상 증상 확인이 편리하도록 체크리스트화 하였다(그림 2). 

Ⅰ. 하지 손상 환자의 사정 체크리스트

1-1 일반적 특성

       연령       □(           )

       성별       □여성   □남성

1-2 질병력

       만성질환의 종류

       □당뇨    □심혈관계 질환   □신장질환

1-3 약물력

       복용약물

       □이뇨제     □혈압약       □혈액순환제

1-4 과거력

       과거 하지 손상 유무

       □예      □아니요

1-5 건강상태

       활력징후 :

1-6 인지기능

       지남력 장애    □사람       □시간       □장소

       인지기능 장애  □전반적인 인지기능 저하  □혼동,섬망

1-7 신체기능

       감각기능   □정상  □sensory 감소  □motor 감소  □circulation 감소

       보행능력   □보행  □휠체어  □목발   □와상상태

       피부상태   □정상  □부종    □bullae  □Skin abrasion  □연조직 손상

1-8 손상체크

       주진단: 

Ⅱ. Splint 적용 하지 손상 환자의 통합적인 사정 후 관리

2-1. splint 적용 범위를 확인한다.
     (Short leg & Long leg를 확인한다)

2-2. splint적용 범위에 다라 적절한 베개를 적용한다.

2-3. 피부 손상 정도
     ① tenderness(압통) 접촉 혹은 가압에 대한 비정상적 과민성

 
     ② swelling(종창) 세포의 증식에 기인하지 않은 신체 일부분의 비정상적 종대

 
     ③ bruise(타박상) 충격에 의해 발생하는 표층적인 손상

 
     ④ wound(상처) abrasion 부위를 사정

 
     ⑤ 피부 개방 상태
     □ 유 (ice bag을 적용하지 않는다.)
     □ 무 (손상 부위 ice bag을 적용한다.)

 □ 유
 □ 무

 □ 유
 □ 무

 □ 유
 □ 무

 □ 유
 □ 무 

 □ 유
 □ 무
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2-4. 손상부위 말단의 Sensory/motor/circulation을 좌우 대칭 확인한다.
     종아리신경이 손상되면 다리나 발의 감각저하와 허약감의 증상이 발생한다.

 □ 유
 □ 무

2-5. splint 압박 부위를 확인한다.
     splint에 의한 압박부위 발생 시 담당 주치의에게 보고한다.

 □ 유
 □ 무

2-6 pillow를 효과적으로 적용하고 있는지 확인한다.(부종 감소 목적)
근거>부종이란 간질 내, 조직 내 또는 모의 공간에 체액이 다량으로 증가한
     상태를 말한다. 부종액의 이동을 돕기 위해 누운 자세로 안정하고 손상
     부위를 심장보다 높게 유지한다.
     (수술 후에는 일반적으로 정맥혈과 림프 순환을 위해 하지를 거상한다.
     하지만, 동맥혈 순환까지 장애를 받을 정도로 높여서는 안되며, 일반적
     으로 가장 원위부의 위치가 심장보다 10cm정도 높게 위치하도록 한다.)

 □ 적용
      유

 □ 적용
     무

2-7 구획증후군읠 확인한다.
근거>손상부위 동통(pain), 창백(pallor), 이상감각(parasthesia), 마비
     (paralysis), 무맥박(pulselessness)을 확인한다.
     조직의 형태에 따라 허혈에 대한 반응은 다르며, 신경조직은 약 30분
     이내에 기능장애가 나타나 이상 감각 등이 나타나며, 12시간이 지나면
     회복 불가능한 변화가 발생한다.
     근육은 2~4시간 후에 기능변화가 나타나며, 4~12시간에 회복 불가능
     한 변화가 시작되고, 4시간 이상이 되면 심각한 미오글로빈뇨증
     (myoglobinuria)이 생긴다. 12시간 이상되면 만성적인 기능결손, 
      즉 구축, 운동 결손, 감각 장애가 발생한다.

 □ 증상
     유

 □ 증상
     무

2-8 하지 손상부위에 ice bag을 적용한다.
근거>ice bag을 커버 주머니에 넣는다. (얼음 주머니는 환자 피부보다 
     차므로 신체 로부터 나온 열을 빼앗아 적용 부위의 체온을 내리게 하며
     대기 밖의 표면에 물방울이 맺히게 된다. 커버는 이러한 습기를 흡수하
     여 냉각작용을 감소시킨다.)  피부 상태를 관찰한 후 ice bag을 적용한다.
      (냉요법을 적용한 피부온도가 15도씨가 될 때 냉요법의 혈관 수축 효과는 최대에 이르며, 

혈관수축과 효소작용의 파괴 를 초래하여 염증 반응이 감소되며 손상부위의 종창 형성을 
방지하여 혈액점도를  증가시켜, 출혈과 부종을 감소시킨다.)

     피부색깔과 순환장애, 감각장애 여부를 관찰한다. 

 □ 적용
     유

 □ 적용
     무

Ⅲ. Splint를 적용하지 않은 하지 손상환자의 통합적인 사정 후 관리

3-1. splint가 없다면 다리의 rotation 방지를 위한 베개를 적용한다.

근거>heel pressure 방지를 위한 heel pad 및 round pillow 적용한다.

     (예. Femur fracture 등)

3-2. 피부 손상 정도

     ① tenderness(압통) 접촉 혹은 가압에 대한 비정상적 과민성

 
     ② swelling(종창) 세포의 증식에 기인하지 않은 신체 일부분의 비정상적 종대

 
     ③ bruise(타박상) 충격에 의해 발생하는 표층적인 손상

 
     ④ wound(상처) abrasion 부위를 사정

 
     ⑤ 피부 개방 상태

     □ 유 (ice bag을 적용하지 않는다.)

     □ 무 (손상 부위 ice bag을 적용한다.)

 □ 유

 □ 무

 □ 유

 □ 무

 □ 유

 □ 무

 □ 유

 □ 무 

 □ 유

 □ 무
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3-3. 적절한 자세 유지를 확인한다.

        · 손상부위 lateral position을 금지한다.

        · 손상부위 rotation 방지를 위한 베개를 제공한다.

 □ 유

 □ 무

3-4 손상부위 말단의 Sensory/motor/circulation 을 좌우 대칭 확인한다.
 □ 유

 □ 무

3-5 구획증후군을 확인한다.

근거>손상부위 동통(pain), 창백(pallor), 이상감각(parasthesia), 마비

     (paralysis), 무맥박(pulselessness)을 확인한다.

     조직의 형태에 따라 허혈에 대한 반응은 다르며, 신경조직은 약 30분

     이내에 기능장애가 나타나 이상 감각 등이 나타나며, 12시간이 지나면

     회복 불가능한 변화가 발생한다.

     근육은 2~4시간 후에 기능변화가 나타나며, 4~12시간에 회복 불가능

     한 변화가 시작되고, 4시간 이상이 되면 심각한 미오글로빈뇨증

     (myoglobinuria)이 생긴다. 12시간 이상되면 만성적인 기능결손, 

     즉 구축, 운동 결손, 감각 장애가 발생한다.

 □ 증상

     유

 □ 증상

     무

3-6 하지 손상부위에 ice bag을 적용한다.

근거>ice bag을 커버 주머니에 넣는다. (얼음 주머니는 환자 피부보다 

     차므로 신체 로부터 나온 열을 빼앗아 적용 부위의 체온을 내리게 하며

     대기 밖의 표면에 물방울이 맺히게 된다. 커버는 이러한 습기를 흡수하

     여 냉각작용을 감소시킨다.)  피부 상태를 관찰한 후 ice bag을 적용한다.

     (냉요법을 적용한 피부온도가 15도씨가 될 때 냉요법의 혈관 수축 효과는

     최대에 이르며, 혈관수축과 효소작용의 파괴 를 초래하여 염증 반응이

     감소되며 손상부위의 종창 형성을 방지하여 혈액점도를 증가시켜,

     출혈과 부종을 감소시킨다.) 

     피부색깔과 순환장애, 감각장애 여부를 관찰한다. 

 □ 적용

     유

 □ 적용

     무

그림 2. 최종 가이드라인 

결과 

1. 결론

본 연구는 하지 손상 환자의 근거중심 표준간호실무 가이드라인을 개발하기 위한 방법론적인 연구이다. 

본 연구의 결과는 다음과 같다. 

① 하지 손상 환자의 근거중심 표준간호실무 가이드라인을 개발하기 위해 문헌의 검색 및 검토 및 전문가의 의견을 선택하였다. 

② 하지 손상 환자의 근거중심 표준간호실무 가이드라인의 적용가능성을 평가하기 위해 각 권고에 대한 적절성, 실행가능성, 효과성에 대한 전문가 평가

를 시행하였으며 권고사항 중 7점미만의 점수로 평가받은 권고들은 적절성, 실행가능성, 효과성 점수에 따라 수정 보완하여 가이드라인을 1차 수정, 보

완하였다. 

③ 1차 수정한 가이드라인을 전문가 평가를 통하여 하지손상 환자의 위험요인에 대한 통합적인 사정 권고(8개), splint적용 하지 손상 환자의 통합적인 사

정 후 관리 권고(6개), splint 적용      하지 않은 하지 손상 환자의 통합적인 사정 후 관리 권고(6개)로 최종 확정하였다. 

2. 제언

① 본 연구에서 개발한 가이드라인은 최선의 활용 가능한 근거를 기반으로 권고가 형성되었다. 그러나 하지손상 환자에 대한 국내의 연구가 미흡하여 대

부분이 전문가의 의견을 바탕으로 개발되었고, 근거의 수준이 낮아 강도가 낮은 권고가 많았다. 따라서 국내에서의 근거축적을 위해 하지 손상 환자에 대

한 많은 실험연구들이 이루어져야 할 것이다.

② 본 연구에서 개발한 가이드라인은 전문가 집단의 평가에 의해 확정되었다. 하지 손상 환자를 대상으로 효과를 지속적으로 평가할 필요가 있다고 생각한다. 



Nurse Session

315

The 62nd Annual Congress of the  Korean Orthopaedic Association 2018

  Nurse Session 

Title: Job Analysis of Registered Nurse First Assistant Based on DACUM Method

Authors: 강희재, 박태호, 우혜림

Presenter: HEE JAE KANG Corresponding Author: 김준범 

Affiliation: SUN MEDICAL CENTER  

서론

본 연구는 부족한 의료진의 진료지원역할을 담당하는 외과계 전담간호사의 직무정의와 임무 및 작업의 범위를 정립하여 제도의 기틀을 마련하고자 시행

하였다.

재료 및 방법

직무분석 방법은 현장 실무자를 대상으로 한 데이컴 기법을 사용한 서술적 조사연구로 진행하였다. 

연구절차는 먼저 요구분석단계로 분석직무 선정과 절차 및 워크숍 환경구성, 11인으로 구성된 데이컴 위원회를 선정하였다. 직무분석단계로 2017년 8월 

18일, 1차 데이컴 워크숍을 진행해 직무 정의와 6개의 임무, 72개의 작업내용을 도출하였다. 2017년 8월 25일 2차 데이컴 워크숍을 통해 도출된 임무와 

작업에 대한 검토와 수정작업을 거쳐 데이컴 차트를 작성하고 작업요소를 파악하였다. 과업검증 단계로 도출된 직무정의와 임무, 작업내용을 설문지로 

작성하여 전문가집단을 통해 내용 타당도 검증을 실시하였다. 내용타당도 지수 0.7 이상인 항목을 유의한 항목으로 채택하였으며, 일부 항목은 전문가집

단의 의견 수렴을 통해 수정하였다. 그 결과 ‘수술관련 임무’, ‘병동관련 임무’, ‘외래관련 임무’, ‘당직 임무’, ‘교육 및 훈련’, ‘자원관리’,의 6개의 임무와 60개

의 작업이 도출되었다. 도출된 내용을 다시 설문지로 작성하여 2017년 9월 11일부터 20일 까지 약 10일에 걸쳐 D광역시 종합병원급 이상에서 근무하는 

실무자 90명에게 중요도, 난이도, 빈도를 묻는 임상타당도 검증을 실시하였다. 과업선정단계에서는 각 작업별 중요도, 난이도, 빈도의 평균값을 곱한 결

정계수를 구하여 결정 순위를 도출하고 순위별 작업 목록을 토대로 직무기술서 최종안을 작성하였다. 

결과

수술관련 임무는 전담간호사의 주 임무라고 할 수 있을 정도로 높은 중요도 난이도 빈도를 기록하였다. 전체 작업에 대한 결정계수 순위 상위 10개중 6개

의 작업이 수술관련 임무에 해당되었고 작업순위는 ‘수술지원’,  ‘수술상처 소독’, ‘수술부위 소독 및 소독포 덮기’, ‘멸균 손씻기 · 멸균 옷입기’,  ‘수술실 내 

환자안전관리’, ‘담당의, 주치의, 마취과, 수술실직원 업무조율 및 협의’ 순으로 나타났다. 이렇게 수술관련 임무에 상위 6개 작업이 포함된 것은 우리나라 

초기 진료지원인력의 역할이 외과 영역에서의 전공의 부족으로 인한 ‘수술지원‘으로 시작되었기 때문으로 보인다(김현주 등, 2014). 본 연구결과 역시 도

출된 작업 중 가장 높은 중요도와 난이도, 빈도를 기록하여 결정계수 순위 1위를 기록하였다. 

결론

국내의 전담간호사의 역할은 미국의 'RNFA(Registered Nurse First Assistant)'역할과 유사하다고 판단하였다. 의료법상 보호받지 못한 체 확대 운영되

고 있는 전담간호사 제도는 본 연구 결과를 토대로 RNFA의 역할을 모델링하여 매칭, 재정의, 재구조화, 명료화를 거쳐 개념화한다면 좀 더 체계적이고 안

정화된 보건의료서비스 제공자로 발전할 수 있는 계기가 될 것으로 판단한다. 

색인단어

전담간호사, 데이컴 기법, 직무분석, 직무기술서, RNFA
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Title: A reduction of the length of hospital day by orthopedic discharge activities

Authors: 송종례, 박영욱, 김태훈, 김정택, 이영아, 김미영, 고은정, 강문, 정유진

Presenter: YU JIN JEONG Corresponding Author: 조재호

Affiliation: AJOU UNIV.  

서론

정형외과 환자는 수술 후 거동이 불편하고 도움이 필요한 고령의 환자가 많아 재원일이 길어지는 경우가 많아 입원시점부터 퇴원계획을 수립하여 퇴원 후 

필요로 하는 연계 서비스(가정간호, 재활, 전원 등) 활동을 조기에 시작하여 재원일을 단축하고자 한다.  

재료 및 방법

2017년 4월 1일에서 2017년 11월 30일 까지 정형외과 퇴원환자를 대상으로 평균 재원일수 9.7일(2016년도)에서 9.2일 감소를 목표로 가정간호 등록 

20% 증가, 진료협력센터를 통한 전원의뢰, 정형외과와 가정간호센터, 협력센터와 QI활동 시행, CP 활동 등의 퇴원계획 활동을 통해 재원일이 단축되는

지 확인하였다. 

결과

평균재원일(HOP)은 2016년 9.5일에서 2017년 8.3일로 1.2일 단축되었다. 가정간호 연계환자의 평균 HOP 9.9일로 2016년도 11.0일 대비 1.1일 단축 

되었으며 인공관절수술(hip)의 경우 POD 8일 퇴원하여 CP 계획일 11~14일보다 조기 퇴원하였다. 전원환자의 평균 HOP 16.3일로 2016년 대비 2.4일 

단축하였으며 CP 재원일 준수율은 2016년 75.7%에서 92.3%로 증가하였다. 

결론

조기에 진료협력센터로의 전원이 의뢰되고 조기퇴원환자의 가정간호 연계가 증가되었으며 CP는 수술 후 퇴원일을 1~2일 단축 하는 내용으로 개정, 적용

하여 평균 재원일이 단축되었다. 결과적으로 병상회전율을 높임으로 병원 의료수익을 늘리고 환자, 보호자의 의료비 부담을 경감시키며 지역 내 병의원과

의 연계를 통해 의료기관의 역할과 기능 분담 및 퇴원환자의 지속적인 추후관리가 가능하게 되었다.  

색인단어

퇴원계획, 평균 재원일, 가정간호, 전원, CP
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 Presentation No. 1  

Title: Common Upper Extremity Disorder, Function, and Upper Extremity-related Quality of Life: A Cross- sectional Study in the General 

Korean Population

Authors: DONG KYU MOON1 , YOUNG JIN PARK1 , JIN SUNG PARK1 , DAE-CHEOL NAM1 , DONG HEE KIM1 , KI-SOO PARK2 , SUN CHUL 

HWANG1

Presenter: DONG KYU MOON Corresponding Author: SUN CHUL HWANG Field: Basic Researches

Affiliation: 1. GYEONGSANG NATIONAL UNIVERSITY SCHOOL OF MEDICINE AND GYEONGSANG NATIONAL UNIVERSITY

HOSPITAL { Orthopaedic } , 2. GYEONGSANG NATIONAL UNIVERSITY SCHOOL OF MEDICINE AND GYEONGSANG NATIONAL

UNIVERSITY HOSPITAL { Others (Preventive Medicine ) }  

Introduction: Upper extremity musculoskeletal disorders (UEMDs) such as rotator cuff tear (RCT), epicondylitis, and hand osteoarthritis 

(HOA) have a negative impact on quality of life (QOL). In this study, researchers evaluated the prevalence of RCT, lateral and medial 

epicondylitis, and HOA in the dominant side and the impact of these UEMDs on disabilities of the arm, shoulder, and hand (DASH), a tool 

for assessing upper extremity-related QOL (UEQOL).

Materials and Methods: In 2013–2015, 987 participants were administered a questionnaire and underwent physical examinations, 

laboratory tests, simple radiographic evaluations of bilateral upper extremities, and magnetic resonance imaging studies of bilateral 

shoulders. Based on data from these participants, researchers evaluated DASH and functional assessment (FA) for each region of the 

dominant side and related UEMDs.

Results: Of all participants, 475(48.1%) were male, 512(51.9%) were female, and the mean age was 59.8 ± 8.4 years. The prevalence of 

epicondylitis, RCT, and HOA was 33.7%, 53.4%, and 44.6%, respectively. Univariate regression analysis results between DASH and UEMD 

or regional FA revealed that only epicondylitis, epi + RCT, epi + HOA, and epi + RCT + HOA were significantly associated with the DASH 

score. Multiple regression analysis results between DASH, UEMD, and regional FA showed that only epicondylitis and epi + RCT were 

associated with DASH score.

Conclusion: Epicondylitis significantly affected UEQOL, while other UEMDs such as HOA and RCT had no significant impact. When patients 

are affected by UEMDs in terms of UEQOL, there is an increased possibility of the simultaneous presence of other UEMDs.

Acknowledgment: This is to declare that all authors have no conflict of interest and this case report was not funded by any organization or 

charity or by any mean. 

Keywords: Upper extremity, Musculoskeletal disorders, Quality of life, DASH, General population

 Presentation No. 2  

Title: Enhanced Tendon-to-Bone Healing of Chronic Rotator Cuff Tears by Bone Marrow Aspirate

Authors: KYU CHEOL NOH1 , JUNG YOUN KIM1 , HO WON LEE1

Presenter: KYU CHEOL NOH Corresponding Author: KYU CHEOL NOH Field: Basic Researches

Affiliation: 1. HALLYM UNIV { Orthopaedic }  

Introduction: To evaluate the influence of bone marrow aspirate concentrate (BMAC) on tendon-to-bone healing in a rabbit rotator cuff 

model and to characterize the composition of growth factors in BMAC.

Materials and Methods: In this in vivo study, 40 rabbits were allocated into five groups: control (C), repair + saline (RS), repair + platelet-

rich plasma (PRP; RP), repair + BMAC (RB) and repair + PRP + BMAC (RPB). A tear model was created by supraspinatus tendon transection 

at the footprint. Six weeks after transection, the torn tendon was repaired along with BMAC or PRP administration. Six weeks after 

repair, shoulder samples were harvested for biomechanical and histological testing. Ten rabbits were used for processing PRP and BMAC, 

followed by analysis of blood cell composition and the levels of growth factors in vitro.

Results: The ultimate load-to-failure was significantly higher in RPB group compared to RS group (p = 0.025). BMAC-treated groups 

showed higher values of biomechanical properties than RS group. The histology of BMAC-treated samples showed better collagen fiber 

continuity and orientation than RS group. BMAC contained significantly higher levels of the several growth factors than PRP.

Conclusion: Locally administered BMAC enhanced tendon-to-bone healing and has potential for clinical applications.

Acknowledgment: The authors thank Ms. Miseon Son for her invaluable technical assistance, contributions to the statistical analysis, and 

graphic design.
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Title: Involvement of synovial matrix degradation and angiogenesis in oxidative stress–exposed degenerative rotator cuff tears with 

osteoarthritis

Authors: KYU CHEOL NOH1 , JUNG YOUN KIM1 , HO WON LEE1

Presenter: KYU CHEOL NOH Corresponding Author: KYU CHEOL NOH Field: Basic Researches

Affiliation: 1. HALLYM UNIV { Orthopaedic }  

Introduction: Shoulder osteoarthritis is a gradual wearing of the articular cartilage concomitant with degenerative rotator cuff tears (RCTs). 

This pathologic disorder is related to inflammation, oxidative stress, and angiogenesis. Degenerative alterations may prompt production of 

cytokines and angiogenesis-related proteins, evoking rotator cuff diseases. This study tested the hypothesis that oxidative stress–responsive

mediators can influence joint inflammation of patients with RCT

Materials and Methods: Twelve healthy RCT patients not suffering shoulder osteoarthritis were categorized as the control group, and 24 

patients were allocated to 2 RCT groups (RCTP1 and RCTP2), according to severity of RCT and glenohumeral arthritis. Cytokines, growth 

factors, and angiogenic biomarkers in synovial fluids, blood, platelet-rich plasma (PRP), and tendon tissues were analyzed with enzyme-

linked immunosorbent assay, immunoblotting, and collagen zymography

Results: Induction of interleukin 8, tumor necrosis factor α, and interleukin 1 β was considerably elevated in synovial fluids of RCTP groups 

(P=.0398, P=.0428, P=.0828, respectively). The joint inflammation highly enhanced insulinlike growth factor 1 and transforming growth 

factor β 1 (TGF-β1) in the synovial fluids and serum. Angiogenesis-related angiopoietin (Ang) 1 and 2, Tie-2, and hypoxiainducible factor 1

α were upregulated in reactive oxygen species–exposed RCTP synovium (P<.05). The production of matrix metalloproteinase 1 markedly 

increased in synovial fluids of the RCTP group (P=.043), whereas tissue collagen type I expression diminished with reduction of connective 

tissue growth factor expression (P=.032). Although the secretion of plateletderived growth factor AB and vascular endothelial growth 

factor was marginal in the circulation (P=.714, P =.335), platelet-derived growth factor AB, TGF-β1, Ang-1, and matrix metalloproteinase 1 

were enriched in PRP of the RCTP group (P<.001, P=.002, P=.0389, respectively).

Conclusion: Synovial matrix degradation and oxidative stress–triggered angiogenesis may be involved in inducing RCT with joint 

inflammation. TGF-β1, Ang-1, and Ang-2 are the major components to repair RCT and to alleviate joint inflammation in PRP therapy

Acknowledgment: The authors thank Ms. Miseon Son for her invaluable technical assistance, contributions to the statistical analysis, and 

graphic design.

 Presentation No. 4  

Title: Prevalence of MRSA among Health Care Workers

Authors: AYESHA MUGHAL1 , AMIR HALEEM1

Presenter: AYESHA MUGHAL Corresponding Author: AYESHA MUGHAL Field: Basic Researches

Affiliation:  1. SHAHEED MOHTARMA BENAZIR BHUTTO TRAUMA CENTRE { Orthopaedic } 

Introduction: It is common to have bacteria over skin. One of the most common type is staphylococcus aureus. MRSA stands for Methicillin 

Resistant Staphylococcus Aureus, which is resistant to beta –lactam antibiotics such as penicillin and cephalosporin. MRSA, which is a 

major cause of hospital acquired infections, is commonly found in nasal cavity. It can lead to numerous mild to severe infections both 

in community and hospital settings. Patients and health care workers may disseminate strains during regular medical examination or 

hospitalization. It has been observed that with increasing number of patients with MRSA infection, the MRSA nasal carriage rate increases. 

Thus, by treating the carriers, hospital acquired MRSA infection can be reduced.

Materials and Methods: The study will be conducted at Trauma Centre, Karachi. All the health care workers will be included and relevant 

data will be collected using questionnaire and the microbial samples processed according to standard laboratory techniques.

Results: study in process

Conclusion: will be made after results

Acknowledgment:

Background: It is common to have bacteria over skin. One of the most common type is staphylococcus aureus. MRSA stands for Methicillin 

Resistant Staphylococcus Aureus, which is resistant to beta –lactam antibiotics such as penicillin and cephalosporin. MRSA, which is a 

major cause of hospital acquired infections, is commonly found in nasal cavity. It can lead to numerous mild to severe infections both 

in community and hospital settings. Patients and health care workers may disseminate strains during regular medical examination or 

hospitalization. It has been observed that with increasing number of patients with MRSA infection, the MRSA nasal carriage rate increases. 

Thus, by treating the carriers, hospital acquired MRSA infection can be reduced.

Objective: The purpose of our study is to determine the prevalence of MRSA nasal carriage rate and the risk factors among health care 

workers in Trauma Centre, Karachi. After the study, various infection control measures will be taken including treatment of MRSA carriers.

Method: The study will be conducted at Trauma Centre, Karachi. All the health care workers will be included and relevant data will be 

collected using questionnaire and the microbial samples processed according to standard laboratory techniques.

Keywords: MRSA
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 Presentation No. 5  

Title: The effectiveness of vitamin D supplementation in functional outcome and quality of life of lumbar spinal stenosis requiring surgery - 

Randomized Prospective Control Trial -

Authors: SANGBONG KO1 , SEUNGBUM CHAE1 , WONKEE CHOI1 , JAIBUM KWON1 , JUN-YOUNG KIM1 , KYUNG-TAE KIM1

Presenter: KYUNG-TAE KIM Corresponding Author: SANGBONG KO Field: Basic Researches

Affiliation: 1. DAEGU CATHOLIC UNIVERSITY MEDICAL CENTER { Orthopaedic }  

Introduction: There are studies showing that vitamin D deficiency occurs in 98% of patients with lumbar stenosis. It is also known that the 

more severe vitamin D deficiency, the worse the pain and quality of life. The purpose of this study is to identify the prevalence of vitamin 

D deficiency in patients with LSS requiring surgery, and to compare the differences between the cases whether vitamin D is supplemented 

and vitamin D is not supplemented in terms of a quality of life during postoperative one year.

Materials and Methods: All patients with LSS who underwent surgery from March 1, 2015 to August 31, 2016 were enrolled. Among 

them, 33 patients with vitamin D deficiency were randomly divided into two groups(supplemented group(A) and non-supplemented 

group(B)). Functional outcomes using Oswestry disability index(ODI) and Rolland Morris Disability Index(RMDQ) and quality of life using 

SF-36 were evaluated at 3 month, 6month, and 12month follow up periods.

Results: Among the total 102 patients, 78 patients(76.5%) had vitamin D deficiency. Of the 78 patients, 33 patients were included, 16 

patients were group A and 17 patients were group B. There was no difference in age and 25-OHD level between the two groups(all 

0>0.05). Group A were better functional outcomes at twelve months after surgery(p<0.05). On the quality of life, group A were higher 

score than group B from six month later after surgery(p<0.05).

Conclusion: Vitamin D deficiency was highly prevalent in LSS patients(76.5%). Assessment of serum 25-OHD are recommended in LSS 

needing surgical intervention and active treatment vitamin D supplementation and maintenance of normal range should be considered for 

better postoperative functional outcome and quality of life.

Acknowledgment: This work was supported by a grant from Mediport Inc. (2017).
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Introduction: Wear remains a key issue in total hip replacements even with the introduction of cross-linked polyethylene, XLPE. The 

measurement of wear in vivo using planar radiographs presents challenges including the determination of the wear volume.

Numerous approaches have been used to calculate the wear although some incorrectly utilise the formulae put forward by Kabo and 

colleagues. The project aim was to compare volumetric changes, using both numerical methods and analyticalsolutions in order to identify 

the overlaps and differences.

Materials and Methods: In this project, numerical estimations were carried out by constructing a three-dimensional wear model of an 

acetabular cup of 14.2 mm inner radius with/without a cylindrical portion of depth of 2 mm with the help of SolidWorks CAD module. The 

material removed wear loss was then calculated for given penetrations (0 to 5 mm at 0.5 mm intervals) and at specific angles (0o to 90o 

at 30o intervals). Analytical approximations to the wear volume derived from the penetration depth and wear direction were derived using 

the traditional formulae. Importantly, this project introduced the Kabo formulae correctly so that the discrepancies in volumetric wear 

estimation can be avoided.

Results: A comparison of numerical estimation, which was taken as the gold standard, and analytical solutions noted significant errors in 

the overall predicted wear volumes that was a function of both the depth and the penetration angle. Overall, the errors ranged from close 

to zero to the order of up to 15 %. However, the Charnley formulae, which does not take account of the wear direction, was expected to 

be larger and reported an error of approximately 50 % at a wear direction of zero degrees and essentially zero at 90 degrees.

Conclusion: Analytical equations provide a common and easy way of calculating the wear volume from the penetration depth and 

direction, which can be accrued from radiographs. The errors sustained with the Charnley formulae are high and may result in the incorrect 

conclusions being derived on the hip prostheses propensity for wear or overall osteolytic potential. The formulae that incorporated the 

wear direction had errors of the order of 15 % or less. This level of error is probably acceptable given errors that arise from wear out of 

the plane of the radiograph, radiographic distortion and other factors that affect the accuracy of the measurement of the penetration 

depth and angle. In brief, the correct usage of the cos term in the numerator of the Hall equation and disintegration of the Hall-introduced 

Kabo equation for less than 2 mm and generalized Kabo equation for more than or equal to 2 mm penetration depth will agree with the 

numerical findings.

Acknowledgment: The authors would wish to acknowledge LifeLongJoints, funded under EU FP7 grant agreement no NMP-310477.
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Introduction: Osteoporosis is one of most common metabolic bone disease that the incidence and related fractures are increasing.

Osteoclasts are responsible for bone resorption in bone-related disorders and anti-cytokine therapeutic antibodies such as denosumab 

have been introduced to be effective in the treatment of osteoporosis. However, problems in antibody manufacture and the 

immunogenicity caused by multiple doses of antibodies inspire people to use auto-cytokine as immunogen to induce anti-cytokine 

antibodies. Nevertheless, the tolerance for inducing immune response against selfantigen has hindered the wide application of the 

immunotherapy strategy.

Materials and Methods: In this study, to overcome the tolerance, here we proposed a strategy using the mutative RANKL as immunogen 

for active immunization to induce anti-cytokine antibody. The RANKL was mutated the point in based on the crystal structure of the 

complex of RANKL and its counterpart receptor RANK.

Results: As a proof of concept, the antibodies produced blocked the osteoclast development in vitro and osteoporosis in RANKLinduced 

mouse models and mutative RANKL was successfully used as immunogen to induce anti-RANKL immune response.

Conclusion: The results demonstrated this strategy adopted is very useful for general anti-cytokine immunotherapy that lacks toxic side 

effects for the treatment of osteoporosis

Acknowledgment: None.
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Introduction: Studies suggest that cancer stem cells (CSCs) are associated with metastatic characteristics, providing some support for the 

concept that CSCs act as osteogenic precursors in bone microenvironmental niches.

Materials and Methods: Here, we asked whether ectopic overexpression of CD133 maintains stability of CSCs in human PC cell lines and 

induces the changes of molecular features in the bone microenvironment of metastatic PC.

Results: Ectopic overexpression of CD133 in PC3 or DU145 cells led to increased expression of ALDHA1, OCT4, and NANOG, enhanced 

colony-forming ability, and increased ALDH activity. In addition, expression of osteopontin (OPN) mRNA/protein by CD133- overexpressing 

PC3 cells was higher than that by DU145 cells. Conditioned medium from PC3CD133+ cells increased osterix (OSX) activity in bone 

marrow stem cells, resulting in reduced expression of OC mRNA/protein and increased staining of mineralized matrix by Alizarin red.

Conclusion: Taken together, these findings suggest that OPN acts as a niche component that promotes PC metastasis to bone by 

supporting osteogenic differentiation of mesenchymal stromal cells.

Acknowledgment: None.
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Introduction: Surgeons using a C-arm fluoroscopy have to guess appearance inside of body from two-dimensional fluoroscopic images. 

They guess the shape of lesion or the position/posture of an implant to be inserted. We have developed a laser modular system that 

guides the five degrees of freedoms in implant insertion. This paper reports the system configuration, spatial calibration methods, and 

control methods of the laser modular system attached to a C-arm fluoroscopy and shows laboratory experiment result with a mimicking 

fluoroscopy.

Materials and Methods: We designed the laser modular device comprising a green laser, a rotational line generator, and a rotational mirror. 

A MCU controls the rotational angle of line generator and mirror with a motor and an encoder, respectively. A plane vector of a line laser 

from the rotational mirror can be controlled from a mirror inclination and two angles of actuators. Two laser modular devices are attached 

to a C-arm fluoroscopy, and the spatial relation of coordinates of the C-arm, and two laser modular devices are calculated from fluoroscopic 

images. A custom calibration tool is designed to find the coordinate of two laser devices. A mimicking C-arm was manufactured to evaluate 

the suggested system with a CCD camera and a transparent table. User can indicate the insertion position by clicking the mouse on a 

fluoroscopic image and set the insertion angle by input two digit numbers.

We evaluated the accuracy of insertion position and posture with the proposed system. 20 random points are selected from the 

fluoroscopic image. And 20 random angles from zero degree to 32 degrees are inputted. Position error are calculated from distance 

difference between indication and cross potion of two line laser. Angle error are calculated from arctangent value of two cross points on a 

two layered phantom.

Results: Average position error of 20 points is 2.4mm with standard deviation of 0.6. Maximum position error is 3.7mm. Average insertion 

posture error is 2.1 degrees with standard deviation of 1.5. Maximum angular error is 4.9 degrees.

Conclusion: We developed the laser modular system that can be attached to a C-arm fluoroscopy for guidance of insertion position and 

posture, and evaluated the system with the mimicking fluoroscopy in laboratory. Position and posture accuracy show the possibility to 

apply clinical cases. Furthermore, the suggested system is very small and easy-to-use. We have to test the laser modular system with a real 

C-arm fluoroscopy and improve the accuracy in the next step.

Acknowledgment: This work was supported by the Industrial Strategic Technology Development Program (10063309), funded by the 

Ministry of Trade, Industry and Energy (MI, Korea).
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Case: 인공관절 치환 술식 및 기기의 발전과 더불어 중증 발목 관절염에서도 기존의 관절 유합술과 비교할 만한 우수한 임상 결과들이 보고되고 있다. 그

러나 불만족스러운 임상 결과와 연관된 위험 인자들이 여전히 존재하고 있으며, 이는 인공관절 치환술의 상대적인 금기증(relative contra-indication)으

로 알려져 있다. 만성 염증성 질환인 류마치스성 관절염은 관절주변부 골다공증을 흔히 동반하며, 말기 퇴행성 관절염으로 진행하는 경우 거골 및 경골 

천장부(plafond)의 심한 골 소실과 이로 인한 후족부 변형이 자주 관찰된다. 약 25 년간 류마치스성 관절염으로 약물치료를 받아오던 61 세 여자 환자가 

약 3 년전부터 발생한 보행 시의 우측 발목 통증과 부종이 점점 심해져 본원으로 전원되었다. 환자의 과거력상 양측 슬관절의 중증 관절염으로 약 7 년전 

인공관절 치환술을 시행받았으며, 약 1 년전 비골 원위부 골절로 보존적 치료후 골유합이 이루어진 상태였다. 신체검사 및 방사선검사 상 우측 발목 관절

의 심한 퇴행성 관절염과 내반 변형이 확인되었고, 반대측에서는 후족부 외반 변형과 함께 편평족 변형이 진행되어 있었다. 내반 변형의 정도와 거골의 골 

소실 정도를 고려하여 관절 유합술을 권유하였으나, 환자의 강력한 요청에 의해 인공관절 치환술(Zenith®)로 수술 계획을 변경하고 수술적 치료를 진행

하였다. 술 후 2 년간의 추시 상 금속 치환물의 이완(loosening) 이나 골용해(osteolysis) 소견은 없었으며, 통증과 보행능력의 뚜렷한 호전을 얻을 수 있

었다. 저자들은 심한 내반 변형과 거골의 골 소실이 동반된 중증 류마치스성 발목 관절염 증례를 경험하였으며, 인공관절 치환술을 통해 만족스러운 치료 

결과를 얻었기에 이를 보고하는 바이다.

Acknowledgment: The authors have no conflict of interest to report and have received no financial support for the completion of this 

work.
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Case: A 14-year-old male visited the hospital with a triplane fracture caused by sports injury at school. At the time of surgery, closed 

reduction and cannulated screw fixation was performed in distal tibial side. In the postoperative follow-up, he complained difficulties in 

big toe dorsiflexion, ankle dorsiflexion, and sensory deficit in first web space. A checkrein deformity of extensor hallucis longus muscle 

was also observed. We seriously reviewed the preoperative datas including computed tomographic images, but there were no tendon 

incarceration at the fracture site. In electronic medical records, there was no record of severe leg pain in the emergency room on the day of 

injury, Ultrasonography was checked to confirm excursion of extensor tendon again, and there was no specific findings. Nerve conduction 

study showed deep peroneal neuropathy. Magnetic resonance imaging to distinguish early neurologic damage was found to suggest either 

muscle necrosis or ischemic changes in anterior compartment of the lower leg. So diagnosis is confirmed to superior extensor retinaculum 

syndrome, which is the sequelae of anterior compartment syndrome. Thereafter, he follow up outpatient clinic for closed observation 

without additional surgery.

Acknowledgment: There is no colflict of interests in all authors.
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Case: The bone metastasis from lung cancer usually occurs, but metastasis in the calcaneus is extremely rare. The presenting symptom of 

metastatic lesions of the calcaneus is typically heel pain, which is clinical symptom that occurs commonly in the foot and is usually treated 

with the symptomatic management. As a result, calcaneal metastases are difficult to diagnose and treatment is likely to be delayed. We 

present the case of a patient who 59-year-old woman with heel pain, not responding to conservative management. She was treated early 

with the misdiagnosis of osteomyelitis in the calcaneus, and then diagnosedwith metastatic bone tumors of the calcaneus occurred in 

primary lung cancer by comprehensive evaluation. Early diagnosis of foot metastasis may be challenging and delays in diagnosis of up to 

24 months have been reported. Although metastatic disease of the foot is rare, it should be considered in the diagnosis of a painful foot in 

the elderly lung cancer patients.
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Case: In cases of osteochondral lesions(OCL) of the talus, there are several ways to treat OCL. Commonly used operation for OCL is bone 
marrow simulation. In bigger OCL lesion more than 15mm, it needed more complicated operation like as osteochondral graft, autologous 
chondrocyte implantation, or additional adjuvant technique. And, one of a good alternative way for bigger OCL is fixation technique that 
OCL is fixed using headless metal or bio-screw between the OCL and mother talus. While OCL fixation with artificial screw, sometimes, we 
need removal due to chondral degeneration around screw or revision. 
In this case, we have fixed a bigger OCL of the talus using autologous cortical bone picks. The cortical bone picks, which were 2 mm wide 
and 12 mm long, were taken from autologous proximal tibial cortical bone, and their tips sharpened like to toothpick.
A 30-years-old male presented due to medial ankle, and a traumatic ankle inversion injury before 2 years ago. He has feeling of crepitus 
and impingement symptom in his ankle. Even, he was treated with NSAIDs, and 6 months bracing, the symptoms were worse than before. 
VAS, FAOS score was 6, 58, respectively. In radiograph, he had OCL medially about 24 mm size in sagittal MRI plane.
He was operated as Anderson type III OCL. The patient was placed supine under spinal anesthesia. A linear incision 10 cm long was made 
over medial malleolus. The oblique osteotomy was performed at the apex of medial malleolar mortice. The medial malleolar fragment was 
retracted distally. Exposed OCL, an osteochondral flap was lifted with knife and freer elevator. The bone flake of OCL as well as mother 
talar osteosclerotic bed were debrided with curette and shaver. Cancellous bone was harvested from proximal tibia and graft to the gap 
of OCL. Finally, OCL flap was fixed with 5 x autologous cortical bone picks. Firstly, we drilled with 1.2 mm K-wire via OCL to mother talar 
bone and widen with 1.8 mm K-wire. Secondly, autologous 2 mm diameter cortical bone picks were impacted. Postoperatively, a week 
short leg splint was applied, sequentially changed to 3 weeks cam boots without weightbearing. Full weightbearing allowed at 8 weeks 
with cam boots with active range of ankle motion. He returned to previous activity at 5 months.
At final 1-year follow-up, he satisfied and FAOS 91 point, VAS 2 maximum, 0 at resting. In CT scan, the OCL united to mother talar bone.
Autologous cortical bone pick fixation technique is able to preserve the subchondral bone plate and no problem of implant.
We reported the autologous cortical bone pick fixation technique for big OCL in talus that is satisfied.
Acknowledgment: Referenc from JBJS[Br] 2002;84-B:369-74
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Introduction: The intractable wound of foot and ankle is one of the most important challenges faced by surgeons in the treatment. In 
particular, the wounds are frequently associated with diabetes, peripheral vascular disease or crushing injury. Free flaps and pedicled flaps 
may be an optimal treatment for intractable wounds. However, the flap reconstruction cannot be successfully performed in patients with 
bad vascular circulation of lower extremity. The skillful technique with a long learning curve is required for a successful flap surgery as 
well. The authors show good surgical outcome of simple skin graft for the intractable wound management, expecting to encourage many 
beginning foot and ankle surgeons.
Materials and Methods: We reviewed 20 patients who underwent surgery for the intractable foot or ankle wound between March 2013 
and December 2017, retrospectively. Surgical method was the consecutive debridement for infected or devitalized tissue, followed by 
negative pressure wound therapy and split thickness skin graft. For some patients, we used the acellular dermal matrix (CG PASTE®; 
CGBio, Republic of Korea) which functioned as a scaffold of granulation tissue ingrowth and providing growth factors. Patients’ 
satisfaction, diagnoses and time for wound healing and complications were assessed.
Results: All patients were satisfied with their treatment outcome. Twelve patients had diabetic wounds combined with peripheral vascular 
disease, 5 patients had crushed wounds by severe trauma, 1 patient had peripheral vascular disease only and 2 patients had infectious 
tenosynovitis associated with rheumatoid arthritis. The mean time for complete wound healing was 10 weeks after the last skin graft 
surgery. The complications were delayed wound healing in 2 cases and recurrent diabetic ulcer of other part (1 case) or the other foot (1 
case) which were all resolved well without any additional surgery.
Conclusion: Skin graft is still a good treatment strategy for intractable foot and ankle wounds. The simple combination of skin graft and 
negative pressure wound therapy has the potential to heal wounds independent of the vessel status and wound size in selected patients 
with diabetes or peripheral vascular disease that require complex microsurgery or flap reconstruction.
Acknowledgment: The authors wish to acknowledge the financial support of the Catholic Medical Center Research Foundation made in 
the program year of 2018.
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Introduction: Additional amputation is common and desperate situation after initial foot amputation in Diabetic Mellitus (DM) foot 

patients due to ischemic status of skin with lower healing potential. Therefore there were necessities to determine accurate and final level 

of amputation in DM foot. Recently, Skin Perfusion Pressure (SPP) measurement has been studied for predictive value of wound healing in 

ischemic limb. We hypothesized the measurement of SPP can be useful to determine the level of final amputation in DM foot patients. The 

aim of study was to investigate the correlations between level of the last amputation and SPP in DM foot patients.

Materials and Methods: This study included 40 patients of DM foot (40 feet) at a mean age of 63.12 years (27.00 to 83.00) with the 

mean 12 months follow-up between June, 2015, and July, 2016. CT angiograms and intervention angioplasty under local anesthesia were 

performed in all patients. SPP measurements were performed after angioplasty at the most closest lesion of the wound. Amputations 

were divided into four groups such as forefoot, midfoot, below knee and above knee amputations. We divided these patients into two 

groups according to reference SPP value of 40mmHg; 20 cases with normal and borderline SPP value as group 1, 20 cases with moderate 

and severely lower SPP value as group 2. In the first surgery, depending on stump necrosis of amputee, further amputations were added 

in proximal portion of stump. Correlations between level of final amputation and SPP were assessed. Other confounding risk factors were 

assessed with logistic regression.

Results: There were significantly many occurrence of additional amputation after initial amputation in group 2 than group 1 (p=0.036). 

In the below optimal cut off value of SPP which was 44 mmHg according to Receiver Operating Characteristics (ROC) curve, there were 

significantly frequent additional amputations (p=0.0256). There were no significant other risk factors to affect level of the last amputation.

Conclusion: Preoperative SPP measurement could be useful to determine the level of the last amputation in ischemic DM foot patients.

Acknowledgment: None.
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Case:

Introduction: Despite the increasing popularity of total ankle replacement (TAR), ankle arthrodesis remains the gold standard for the 

treatment of end-stage ankle arthritis. Historically, open techniques have been used for ankle arthrodesis. Inherent disadvantages to 

these open techniques include postoperative pain, delayed union or nonunion, wound complications, shortening, prolonged healing 

times, and prolonged hospital stays. Arthroscopic ankle arthrodesis has been reported faster union rates, decreased complications, 

reduced postoperative pain, and shorter hospital stays. The purpose of this study is to compare the clinical and radiological outcomes and 

complications of both types of arthrodesis

Material & Methods: Between 2010 and 2015 a total of 17 ankle arthrodeses were performed at our institute. We conducted a 

retrospective study of fifteen patients’ nine ankles and eight ankles which underwent open ankle arthrodesis(group O) and arthroscopic 

ankle arthrodesis(group A), retrospectively. Two patients underwent bilateral ankle arthrodesis. There were 7 males and 8 females with 

a mean age at surgery of 60.0 years. Open arthrodesis was obtained using a two-incision, two or three-screw technique. The strut bone 

graft from distal fibula was used at three cases. Arthroscopic ankle arthrodesis was obtained using two screw technique. Clinically, weight 

bearing time and postoperative complication were analyzed. Radiological progression of osteoarthritis of the adjacent joint and the time 

of union of the ankle joint was confirmed and compared.

Results: The mean follow-up duration were 31.6 months (group A) and 32.7 months (group O). Both group reported weight bearing 

time were 2.3 months (group A) and 2.1 months (group O). Both group reported union time were 5.8 months, respectively. The reported 

complications were delayed union, screw loosening, superficial wound infection, contra-lateral ankle pain, ipsilateral midfoot pain, heel 

pain, callosity, subtalar pain.

Conclusion: Compared with open arthrodesis, arthroscopic ankle arthrodesis provided less complications, comparable clinical outcome and 

radiologic outcome. Arthroscopic ankle arthrodesis can be effective technique for ankle osteoarthritis.

Acknowledgment: None.

Keywords: ankle, osteoarthritis, arthrodesis, arthroscopy
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Introduction: Haemophilic ankle arthropathy may result in joint bleeding, pain, stiffness, erosion, and progressive motion limitations, 

including a decreased range of motion due to anterior osteophytes impingement. To address the shortcomings of previous studies, This 

study endeavors to investigate changes in range of motion and symptoms following synovectomy and anterior osteophytes resection for 

haemophilic ankle arthropathy

Materials and Methods: We retrospectively reviewed 41 ankles of 35 patients with haemophilic arthropathy who underwent arthroscopic 

and/or open synovectomy. The mean follow-up period was 59.5 months. The indications were lack of improvement with conservative 

management, hemarthrosis, and arthralgia. Preoperatively and at the last follow-up, we assessed radiographic images, ankle joint range of 

motion, American Orthopaedic Foot and Ankle Society (AOFAS) Ankle-Hindfoot score, and patient subjective satisfaction.

Results: An arthroscopic synovectomy was performed in 32 cases, open synovectomy in six, and arthroscopic synovectomy with additional 

mini-open debridement in three. Dorsiflexion of the ankle joint improved from a mean 2.7° preoperatively to a mean 7.5° at the final 

follow-up (p = 0.003), while plantar flexion improved from a mean 30.7° preoperatively to a mean 32.7° at the final follow-up (p = 0.276). 

The AOFAS score improved from 62.2 preoperatively to 79.1 at the final follow-up (p < 0.001). Patient satisfaction was “excellent” in 11 

cases, “good” in 22, “fair” in three, and “poor” in five.

Conclusion: Arthroscopic and/or open synovectomy with anterior osteophytes resection and early rehabilitation for adolescent and adult 

patients with haemophilic ankle arthropathy showed improved ankle dorsiflexion and AOFAS scores.

Acknowledgment: The authors have no competing interests.
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Introduction: After ankle arthrodesis(AA), it is increased range of motion in adjacent joints. In this study we sought to comparison of foot 

alignment after total ankle arthroplasty(TAA) and ankle arthdrodesis(AA).

Materials and Methods: The study included 74 patients of TAA(30 patients) and AA(44 patients) performed between June 2010 and 

March 2016. We assessed clinical outcomes with the American Orthopaedic Foot and Ankle Society(AOFAS)hindfoot score and visual 

analog scale(VAS), and foot alignment with tibial anterior surface angle(TAS), talar tilt angle(TT), hindfoot alignment angle(HAA), 

calcaneal pitch angle(CPA), meary;s angle(MA) at preoperative and last follow up.

Results: Both TAA and AA groups, clinical outcomes significantly improved. In the TAA, TT and HAA significantly declined(p=0.00, p=0.00 

respectively) ,but TAS and CPA, MA did not differ significantly(p=0,072, p=0.42, p=0.45 respectively). In the AA, TT and HAA, MA 

significantly declined (p=0.00, p=0.00,p=0.00 respectively), but TAS and CPA did not differ significantly(p=0,36, p=0.76 respectively). In 

comparison of TAA and AA, TT, HAA, MA was statistically significant (p=0.00, p= 0.008, p=0.00 respectively)

Conclusion: Both TAA and AA groups were improved pain scores and functional outcomes. We were able to detect statistically significant 

differences in TT and HAA, MA in comparison of TAA and AA. MA showed significant changes only in the AA. We suspect that changes 

of MA are responsible for the higher rates of talonavicular arthritis.

Acknowledgment: Both TAA and AA groups were improved pain scores and functional outcomes. We were able to detect statistically 

significant differences in TT and HAA, MA in comparison of TAA and AA. MA showed significant changes only in the AA. We suspect that 

changes of MA are responsible for the higher rates of talonavicular arthritis.
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Introduction: Fatigue breakage of cortical screws sometimes occurs after syndesmosis fixation regardless of the period of screw retention. 

This study sought to compare the fatigue strength of a novel screw design to conventional cortical screws in fixed state of syndesmosis.

Materials and Methods: Twelve Sawbone models were mechanically tested to determine the fatigue strength of three screw designs. The 

first group was composed of cortical screws. The second group was composed of screws that had a 2.4-mm diameter thread-free portion 

of the mid-shank while the third group had a 2.0-mm diameter thread-free mid-shank. A 400 N load was repetitively applied to a fibula 

model and the number of cycles until screw failure was recorded. Four screws from each group were tested giving a total of 12 fatigue 

tests.

Results: The average cycles until screw failure for groups 1, 2, and 3 were 8134, 63186, and 2581, respectively. The second group showed 

the most fatigue strength (p = 0.018). The other two screw designs showed no significant difference in their fatigue strength (p = 0.401).

Conclusion: New screw designs with a thread-free portion in the mid-shank could reduce the occurrence of fatigue breakage after 

syndesmosis fixation.

Acknowledgment: The authors wish to thank Sang-Seok Yun and Min-Won Yoon for their technical support.
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Case: Total knee arthroplasty (TKA) has proved to be a highly successful procedure for the relief of debilitating pain associated with 

degenerative joint disease. The 10- to 15-year survivorship of primary TKA now routinely exceeds 90%.However,despite advancements 

in surgical technique,implant design, and postoperative management,complications continue to be a relatively common. Like infection, 

tendon rupture, instability which is common complication after TKR, the instability of hindfoot alignment has also been reported. We 

reported about a satisfied case ; ankle, foot deformity correction for malrotation after TKA which didn`t performed about correction of 

knee.

68 year patient has visited and showed hindfoot malalignment and claw toe deformity after Total knee arthroplasty one year ago. Patient 

was suffered by pain and feel like paralysis below ankle which was unable to walk about one year ago. Patient have insufficient action on 

plantarflexion of ankle and have limited ROM of toes. Also we found in standing position patient showed equinovarus deformity of ankle, 

claw toe deformity of foot and achilles tightening about 6cm. On AP standing view patient showed genu recurvatum and slightly elevation 

of right ankle joint. To correct these deformity, we did tibialis anterior tendon transfer, flexor hallucis longus graft, plantar fasciotomy, and 

ilizarov external fixator applied. AP standing view after deformity correction showed genu recurvatum angle and hindfoot alignment was 

improved and patient feel much better than before surgery.

Acknowledgment: Genu recurvatum deformities are unusual before total knee arthroplasty (TKA), occurring in less than 1% of patients. 

Because of its rarity, concern may exist regarding the recurrence of the deformity and the potential for instability after TKA. Recurvatum 

may be associated with a severe osseous deformity, including genu valgum, capsular or ligamentous laxity, and, rarely, neuromuscular 

disease. In the presence of the latter, a plantarflexion contracture of the ankle also may be present. Therefore, specific attention should 

be given preoperatively to evaluation of the quadriceps, hamstrings, and gastrocnemius complex. Because genu recurvatum is known 

to recur in patients with certain neuromuscular disorders, the etiology of the hyperextension deformity must be elucidated thoroughly 

before surgery. In the absence of neuromuscular disease, however, hyperextension deformities tend not to recurr after TKA. Over the 

past few years, many different procedures for the correction of genu recurvatum have been proposed. The least technically challenging 

approach is to tighten the extension gap by underresecting the distal femur, using a thicker polyethylene liner, and placing the femoral 

component in slight flexion. Another option is to tighten the collateral ligaments in extension to obtain a tighter extension gap and prevent 

hyperextension deformity. The other option is to use a rotating-hinge TKA with an extension stop to reduce the risk of hyperextension 

instability postoperatively. We focused on the problem of ankle joint due to genu recurvatum and performed an anterior tibialis tendon 

transfer and plantar fasciotomy as the main operation for soft tissue surgery to correct the malalignment of hindfoot and correct the 

following claw tow deformity. We experienced a satisfactory case in which genu recurvatum was also corrected as a result of the corrected 

ankle joint.
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Introduction: We evaluate the clinical and radiologic results of open arthrodesis with using locking compression plate(Arthrex® Ankle 

Fusion Plating System) for treating ankle arthritis

Materials and Methods: Thirteen consecutive patients with an average age 58.4 (range 54-78) had surgery for ankle arthrodesis with using 

locking compression plate(Arthrex® Ankle Fusion Plating System) for treating ankle arthritis 

Mean follow up was 16 (range 12 to 23) months.

Clinical evaluation was performed with using the American

Orthopaedic Foot and Ankle Society ankle-hindfoot functional scale and the visual analogue scale pain score, and we assessed the 

postoperative complications and the patient's satisfaction. Radiological evaluation was performed by the assessing the time to union, the 

position of union.

Results: The visual analogue scale (VAS) score for preoperative pain was 7.4, and the mean postoperative scores were 2.2. (p<0.05).

The AOFAS hind foot score was improved from an average of 28.9 points (range: 27-37 points) preoperatively to an average of 76.5 points 

(range:72-89 points) at the last follow up (p<0.05). One case had a nonunion and then brocken the plate. The another case, 

radiological union was obtained at an average of 14.8 weeks (range: 12-24 weeks). There were no other complication

Conclusion: We performed arthrodesis with using locking compression plate for treating ankle arthritis, and satisfactory short term results 

were obtained both clinically and radiologically.

Acknowledgment: None.
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Introduction: Recently, modified Brostrom procedure using tape augmentation have been often performed to improve the primary stability 

of the repaired anterior talofibular ligament. We report midterm functional and radilogical outcomes after more than 2 years of follow-up.

Materials and Methods: Twenty three patients were followed for more than two years after undergoing the modified Brostrom procedure 

using tape augmentation(InternalBrace, Arthrex). The function of the patient’s ankles were scored using the American Orthopaedic Foot 

and Ankle Society (AOFAS), visual analogue scale (VAS) both preoperatively and postoperatively.

Measurements of the talar tilt and anterior talar translation was performed using anterior and varus stress radiographs.

Results: AOFAS improved significantly from preoperative mean 69.1 points to 93.9 points (p<0.001). VAS improved significantly from 

preoperative mean 3.9 points to 1.8 points, respectively (p<0.001). Talar tilt angle and anterior talar translation improved significantly from 

preoperative mean 14.3°, 8.3 mm to 3.4°, 3.9 mm at final follow-up (p<0.001).

Conclusion: Modified Brostrom procedure using tape augmentation showed satisfactory functional outcomes for chronic ankle instability. 

Further evaluation of clinical outcomes and biomechanical studies in tape augmentation techniques are needed.

Acknowledgment: The authors wish to thank Chang-Wan Kim, Head of the department of Orthopaedic Surgery, the Busan Paik Hospital, 

Inje University college of Medicine, Busan, for his helpful comments and discussions.
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Case: The possible etiologies of tarsal tunnel syndrome include trauma, space-occupying lesions, metabolic disorders, and ankle 

deformities, but in many cases tarsal tunnel syndrome is idiopathic. We present 2 cases of tarsal tunnel syndrome after open reduction and 

internal fixation for treatment of trimalleolar fracture. Despite of favorable stablization of fracture, unexpected postoperative tingling and 

paresthesia on sole was noticed. Electromyography and nerve conduction velosity test revealed tarsal tunnel syndrome, therefore tarsal 

tunnel release with exploration for the tibial nerve was performed. Although gradual improvement of plantar pain was identified during 

follow-up period, residual tingling sense was not fully recovered.

Acknowledgment: None.
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Introduction: The present study evaluated the radiographic outcomes of syndesmosis injuries treated with a partially threaded 5.0-mm 

cannulated screw.

Materials and Methods: The present study included 58 consecutive patients with syndesmosis injuries concurrent with ankle fractures who 

had undergone operative fixation with a partially threaded 5.0-mm cannulated screw to repair the syndesmosis injury. 

Radiographic indexes, including the medial clear space, tibiofibular overlap, tibiofibular clear space, and fibular position on the lateral 

radiograph, were measured on the preoperative, immediate postoperative, and final follow-up radiographs. The measurements were 

compared between the injured and intact ankles.

Results: All preoperative radiographic indexes, including the medial clear space (p < .001), tibiofibular overlap (p < .001), tibiofibular clear 

space (p < .001), and fibular position on the lateral radiograph (p = .026), were significantly different between the injured and intact 

ankles. The medial clear space of the injured ankle was significantly wider than that of the intact ankle preoperatively (p < .001) and 

had become significantly narrower immediately postoperatively (p < .001). Finally, the medial clear space was not significantly different 

between the injured and intact ankles at the final follow-up examination (p = .522). No screw breakage or repeat fractures were observed.

Conclusion: A 5.0-mm partially threaded cannulated screw effectively restored and maintained the normal relationship between the 

tibia and fibula within the ankle mortise with a low risk of complications. This appears to be an effective alternative technique to treat 

syndesmosis injuries concurrent with ankle fractures.

Acknowledgment: None.
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Introduction: This study aimed to investigate the radiographic measurements associated with the progression of hallux valgus during at 

least 2 years of follow-up.

Materials and Methods: Seventy adult patients with hallux valgus who were followed for at least 2 years and underwent weightbearing 

foot radiography were included. Radiographic measurements included the hallux valgus angle (HVA), hallux interphalangeal angle, 

intermetatarsal angle (IMA), metatarsus adductus angle, distal metatarsal articular angle (DMAA), tibial sesamoid position, anteroposterior 

(AP) talo–first metatarsal angle, and lateral talo–first metatarsal angle. Patients were divided into progressive and nonprogressive groups. 

Binary logistic regression analysis was performed to identify factors that significantly affected the progression of hallux valgus deformity. 

The correlation between change in HVA and changes in other radiographic indices during follow-up was analyzed.

Results: The DMAA (P = .027) and AP talo–first metatarsal angle (P = .034) at initial presentation were found to be significant factors 

affecting the progression of hallux valgus deformity. Change in the HVA during follow-up was significantly correlated with changes in the 

IMA (r = 0.423; P = .001) and DMAA (r = 0.541; P < .001).

Conclusion: The change in the HVA was found to be significantly correlated with changes in the IMA and DMAA. A future study is required 

to elucidate whether this correlation can be explained by the progressive instability of the first tarsometatarsal joint. We believe special 

attention needs to be paid to patients with pes planus and increased DMAA.

Acknowledgment: None.
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Introduction: Intraosseous alignment of the tarsal bone has not been investigated in relation to various foot deformities. This study aimed 

to investigate 3D CT talar morphology in children with idiopathic and neuromuscular pes planovalgus

Materials and Methods: Eleven children (9 boys, 2 girls; mean age 10.5 [SD 2.8] years) with idiopathic pes planovalgus and 15 children 

(3 boys, 12 girls; mean age 10.8 [SD 3.4] years) with neuromuscular pes planovalgus were included. All patients underwent 3D CT and 

weightbearing anteroposterior, lateral, and axial radiography. Demographic data and talar 3D CT and radiographic measurements were 

compared between both groups. The correlation between the measurements was also analyzed

Results: The neuromuscular group showed significantly more severe deformity than the idiopathic group in the radiographic and 3D 

sagittal talus measurements. The 3D coronal talus measurement showed a significant negative correlation with the axial hindfoot 

alignment in the idiopathic group while the 3D transverse talus measurement was significantly correlated with the lateral talocalcaneal 

angle in the neuromuscular group.

Conclusion: 3D intraosseous alignment of the talus is correlated with pes planus deformity. Longitudinal and biomechanical studies 

including a control group are necessary to elucidate the role of 3D talar morphology on dynamic imbalance in pes planovalgus

Acknowledgment: None.
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Introduction: Ankle arthrodesis is one of the most common methods in the end-stage osteoarthritis of ankle joint. There are various 

materials and approaches for the fixation. A Cannulated screw fixation is a widely popular, simple and easy to get the compression force 

on the ankle joint.Recently, a fixation used by anterior fusion plate is also introduced. However, there are few studies about the comparison 

between a cannulated screw and anterior fusion plate. In this study, authors`d like to compare the clinical and radiological results, and 

complications of the two fixation methods.

Materials and Methods: From august 2011 to April 2017, 20 patients (20 cases) who underwent arthrodesis due to end-stage 

osteoarthritis of ankle joint were evaluated. All cases were performed by one surgeon, and transfibular approach was used.

Cannulated screw fixation was perfomed in Group A(11cases, mean follow-up period;12 months, mean age; 57years) and anterior plate 

fusion was performed in Group B(9cases, mean follow-up period; 7months, mean age; 64yrs). And the two group were compared 

and evaluated. VAS and AOFAS score were used for clinical evaluation, and the alignment and bone union status of ankle joint were 

evaluated using simple radiographs. There are analyzed by SPSS (21.0), statistically. We also investigated complication intra-operatively and 

postoperatively.

Results: The preoperative AOFAS score and VAS score in group A were increased from 42.5 ± 8.4 and 7.2 ± 1.5 to 59.3 ± 9.6 and 3.1 ± 1.2 

at the last follow-up, respectively (p <0.001). In group B, preoperative AOFAS and VAS scores were improved from 44.3 ± 7.4 and 7.8 ± 

2.5 to 58.5 ± 7.6 and 2.7 ± 1.8 at the last follow-up, respectively (p <0.001). There was no statistically significant difference between the 

two groups. Bone union time was statistically significant in groups A and B at 10.5 ± 3.3 weeks and 7.5 ± 1.7, respectively. Complications 

occurred in one case of nonunion in group A and two cases of skin infection in group B.

Conclusion: An ankle arthrodesis using an anterior fusion plate can achieve earlier bone union time than cannulated screw fixation, but 

more complications may arise. Therefore, surgeon is required more attention to perform this technique.

Acknowledgment: None
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Case: Purpose Treatment of chronic osteomyelitis of the 1st metatarsophalangeal joint(MTP) is very challenging. The purpose of this study 

was to assess the clinical result of 1st MTP joint arthrodesis after surgical debridement and antibiotics-impregnated bone cement spacer 

insertion.

Materials and Methods: A retrospective chart review of 7 patients who underwent 1st MTP joint arthrodesis after surgical debridement 

and antibiotics-impregnated bone cement insertion from January 2016 to January 2017 was performed. The average age was 69.6(59-

79) years and the average followup was 17.6 months. Arthrodesis of the 1st MTP after extensive debridement and antibiotic-impregnated 

cement spacer insertion was performed in all cases and radiologic and clinical result and complications were evaluated.

Results: Radiologic union was achieved in all cases at an average of 12.4(11-15) weeks and wound healing was achieved in all cases. 

There were no wound dehiscence during the follow-up period. There was one fracture of the base of the 1st metatarsal bone 7 months 

postoperatively.

Conclusions: Our cases showed the 1st MTP joint arthrodesis after surgical debridement and antibiotics-impregnated bone cement spacer 

insertion is useful option for chronic ulcer of the 1st metatarsaophalangeal joint with osteomyelitis by preserving first ray length.

Acknowledgment: None.
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Case: The surgical management of distal intraarticular comminuted fracture of tibia (Pilon fracture) is difficult because complications are 

frequently developed. Recently, minimally invasive plate osteosynthesis (MIPO) techqniue is generally accepted for this type of fracture.

The 55-year-old male visited our hospital due to left ankle joint pain. In past history, he had a left distal comminuted intraarticular 

tibiofibular fracture by falling down from a ladder. He underwent an open reduction and internal fixation at another hospital. Various mini-

plates and screws were used to reduce the comminuted small fragment. Plain radiograms showed distal tibiofibular comminuted fracture, 

nonunion and ankle joint space narrowing. (Fig 1.)

SPECT-CT scan showed avascular necrosis on distal tibia metaphysis and non-union on the posterior cortex and the lateral cortex. 

(Fig.2) We performed revisional surgery. During surgery, we found the pus-like discharge on fracture fragments, avascular necrosis and 

osteomyelitis, and performed biopsy on this area. In biopsy of fracture fragment, there was only dead bone without osteocyte nuclei.

(Fig.3) After removing the previous plates and screws, antibiotic (vancomycin) bead was inserted. Intravenous antibiotic (vancomycin) was 

used for 6 weeks according to culture result (MRSA). Ankle arthrodesis was done after removing antibiotic bead at postoperative 2 weeks. 

Arthrodesis was performed by using 6.5mm cannulated screws and bone graft with autogenous bone graft in posterior superior iliac spine 

(PSIS) and allogeneic freshfrozen femoral head. (Fig. 4) After the surgery, short leg cast was applied for 3 months. The cast was taken 

off and full weight bearing ambulation was done after 3 months. Currently. This study shows that complications developed after open 

reduction and internal fixation using multiple miniplates for accurate reduction of small fracture fragments. Therefore, when we use this 

technique, we need to pay attention to development of the complications such as nonunion, avascular necrosis, and osteomyelitis by the 

disruption of both endosteal blood supply by fracture and periosteal blood supply during approach or reduction.

Acknowledgment: This study was supported by a grant of the CNUH-BRI (Biomedical Research Institute of Chonbuk National University 

Hospital, CNUH-BRI-2012-02-005)
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Case: The causes of late-onset pain after total ankle replacement (TAR) are various such as infection, subsidence, polyethylene spacer 

failure, osteolysis and wear. There are few reports on late-onset pain by gouty attacks after total knee and hip arthroplasty. However, 

no research has reported gouty attacks after a total ankle arthroplasty. Therefore, we report a first case in gouty attack after total ankle 

replacement. A 43-year-old man presented with pain after total ankle arthroplasty 5 years ago. We found a white-yellowish crystalline 

deposit within the synovial tissue during ankle arthroscopy and confirmed by histological examination.

Acknowledgment: This study was supported by a grant of the CNUH-BRI (Biomedical Research Institute of Chonbuk National University 

Hospital, CNUH-BRI-2012-02-005)
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Title: Arthroscopic Microfracture for Traumatic Arthritis of Lateral Tarsometatarsal Joints
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Case: Conservative treatment is generally successful in treating early tarsometatarsal (TMT) arthritis. However, if such treatment fails, 

invasive arthrodesis or arthroplasty may be needed. Arthroscopy is a less invasive alternative and can provide a precise diagnosis of early 

osteoarthritis or cartilage injury. Furthermore, arthroscopic treatments such as microfracture, chondroplasty, or loose-body removal are 

expected to delay progression of the osteoarthritis. We describe a fifty-two year old male with early TMT arthritis after calcaneal fracture 

healing, who underwent a successful arthroscopic microfracture for cartilage defects. Arthroscopic findings show cartilage defects on the 

4th and 5th TMT joint. The patient underwent shaving and microfracture. The patient continues to experience effective symptom relief 3 

months after surgery.

Acknowledgment: This study was supported by a grant (CNUH-BRI-2012-02-005) of the Biomedical Research Institute of Chonbuk 

National University Hospital (CNUH-BRI), Republic of Korea.
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Introduction: Bosworth described an unusual fracture-dislocation of the ankle with fixed posterior fracture-dislocation of the fibula. 

Previous epidemiological data on the prevalence and characteristics of patients with Bosworth ankle fractures have been limited. Bosworth 

fracture-dislocations are often missed in patients with ankle fractures. We investigated the outcomes of missed diagnosis and the 

prevalence of Bosworth fracture-dislocation in patients with ankle fractures.

Materials and Methods: We conducted a retrospective analysis of inpatients aged 15 years and older with ankle fracture, who underwent 

surgery between 2007 and 2016 in 4 Korean hospitals. The patient demographics, risk factors, fracture characteristics, treatment data, 

outcomes, and complications were analyzed.

Results: We reviewed 3405 hospital admissions for ankle fractures. During the study period, Bosworth fracture-dislocations were 

diagnosed in 51 cases. Emergency surgery was performed within 24 h of injury in 36 cases (group A) and delayed surgery was performed 

in 15 cases (group B). The mean patient age at admission was 35.97 (standard deviation [SD], 1.643) years in group A and 34.33 (SD, 2.296) 

years in group B. Men were more commonly affected than women, with a 32:19 ratio. Most of the patients with Bosworth fracture-

dislocations were young adults with high-energy trauma. Patient outcomes were significantly better in group A than in group B.

Conclusion: The prevalence of Bosworth fracture-dislocations was higher than expected, and this type of injury is often missed. If 

unrecognized, it can result in inappropriate treatment and permanent disability. With accurate diagnosis and prompt treatment, excellent 

results can usually be obtained.

Acknowledgment: None.
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Title: Fixation of the Volar Lunate Facet Fragment in Distal Radius Fracture using hook plate
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Case: Recent reports suggest the presence of a rare fracture type for which reduction and fixation cannot be achieved with volar locking 

plate (VLP). In particular, it is difficult to achieve reduction and fixation with volar lunate facet (VLF) fragments present on the volar ulnar 

aspect of the lunate facet, because of the anatomical structure and biomechanics in this region. Herein, we report four challenging cases 

of difficulty in fixation of the VLF fragment in distal radius fracture using hook plates. For this fracture type, it is most important to identify 

the volar ulnar bone fragment before surgery; it may also be necessary to optimize distal placement of the VLP.

Acknowledgment: None.
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Title: Recurrent anterior hip dislocation associated with ipsilateral intertrochanteric fracture of the femur - A case report -
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Case: Anterior hip dislocation occurs rarely, about 8-15% of all hip dislocations. Anterior hip dislocation and ipsilateral intertrochanteric 

fracture of the femur are very rare and only a few cases have been reported in the literature. In addition, recurrent hip dislocation is rare in 

0.3-1.2% of all hip dislocations. Most of these cases area posterior hip dislocations.

Recurrence of anterior hip dislocation is extremely rare. We report a case of recurrent anterior hip dislocation in a 80-year-old female 

patient who had an anterior dislocation of the hip with ipsilateral intertrochanteric fracture of the femur treated by closed reduction and 

intramedullary nailing, respectively.

Acknowledgment: The authors have no conflict of interest to declare.
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Title: Reconstruction plate and 21G circumferential wiring for midshaft clavicular fractures
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Introduction: The purpose of this study is radiological and clinical outcome of internal fixation using reconstruction plate for midshaft 

clavicle fractures.

Materials and Methods: Retrospective cohort study of all patients with a dis-placed, midshaft clavicular fracture(Robinson type 2a/2b) 

treated with minimizing soft tissue dissection with a 3.5-mm reconstruction plate and 21G circumferential wiring between 2005 and 2016 

were evaluated.

The reduction was evaluated by the radiological findings.

The evaluation of the clinical outcomes was performed with the University of California at Los Angeles(UCLA) Score, and the visual 

analogue scale(VAS) pain score.

Results: Forty-nine patients were analyzed. During a median follow-up of 10 months, 4 of Forty-nine patients were follow up loss. By 

radiological evaluation, we found that 44 of 45 patients(97%) showed anatomical reduction and solid bone union.

Although we obtained satisfactory UCLA score(median score 31.9), VAS pain score(median score 1), 1 cases of nonunion were present. 

The patient with nonunion were not cooperating with active non-weight bearing motion exercises of the shoulder throughtout the first six 

weeks. We performed re-operation in 1 patient.

Conclusion: The clinical result of fracture fixation of midshaft clavicle using reconstruction plate and 21G circumferential wiring appeared 

good in terms of fracture union and function. And we could fix the small bone fragment with circumferential wiring. This study showed 

radiologically and clinically satisfactory results in patients with operative treatment with a midshaft clavicular fracture treated with a 

reconstruction plate.

Acknowledgment: thanks to chung sik sin
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Introduction: To analyze the factors that cause posterior angulatory deformity in the retrograde intramedullary nailing of distal femoral 

fractures.

Materials and Methods: Fifty-five patients of distal femur fractures who were treated with retrograde intramedullary nailing were included 

for the study. They were followed up at least for one year postoperatively. Posterior angulatory deformity was evaluated according to the 

fracture location, pattern and insertion point which was compared with ideal point which was derived from radiograph of normal 100 

adults. Correlation between the posterior angulation and the entry point of the nail was analyzed.

Results: There was no difference of posterior angulation regarding fracture location, meaningful difference was noted among the fracture 

patterns (p=0.047). The posterior angulation was greater significantly when the entry point was located more posteriorly, accepting 

malreduced state (p=0.012).

Conclusion: Posterior angulation was smaller in the transverse fracture and posterior location of the entry point from the apex of the 

Blumensaat’s line increased posterior angulation.

Acknowledgment: 한라병원 정형외과 의국원의 노고에 감사드립니다.
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Introduction: Retrograde intramedullary (IM) nailing is one of the proven fixation methods for distal femoral fractures and femoral shaft 
fractures. If proper reduction is not achieved or the nail is not tightly fitted, there could be a problem with fracture stability, which cause 
delayed union or nonunion. We used the cerclage cabling (CC) to assist reduction and to enhance stability. In this study, we evaluate the 
radiological and clinical results of CC during retrograde nailing.
Materials and Methods: This study retrospectively reviewed patients who underwent retrograde IM nailing for femoral fracture from 
January 2006 to July 2017. Exclusion criteria was pathologic fractures associated with bisphosphonate use, open fractures, periprosthetic 
fractures, and segmental fractures. All cerclage techniques use percutaneous method and cable instead of wire. Thirty-seven patients were 
included and divided into two groups: 10 patients with CC vs. 27 patients without CC. Patients with secondary surgery and nonunion were 
recorded. The numbers of weeks from surgery to radiographic union was recorded. Postoperative fracture displacement and angulation of 
two orthogonal planes were measured. Demographic data recorded include age, gender, BMI, fracture classification (AO/OTA) and other 
comorbidities. Complications such as vascular injury, or nerve damage were also examined.
Results: All the patients with CC achieved bone union, but without CC, 2 patients had nonunion (2/27, 7.4%). 3 patients (3/10, 30.0%) 
with CC and 6 patients (8/27, 29.6%) without CC needed secondary surgery. Dynamization were sufficient for all 3 patients with CC who 
underwent secondary surgery. Of the patients without CC, 3 patients underwent solely dynamization, 2 patients dynamization with poller 
screw insertion, and one patient additional plating, and one patient confirmed to nonunion needed nail change with autologous bone 
graft. Another nonunion patient was loss to follow-up. The average time to union were 19.9 weeks (SD: 10.2) in patients with CC and 27.3 
weeks (SD: 12.4) without CC, and there was no statistical significant (p=.103).
The radiologic data of patients with CC showed no statistical and clinical difference compared with patients without CC on the
degree of angulation on coronal plane (1.11mm vs. 1.10mm, p=.973), sagittal plane (1.20mm vs. 2.11mm, p=.096) and
fracture displacement (2.12mm vs. 3.72mm, p=.209). Complications, such as vascular injury or nerve damage, were not
observed.
Conclusion: On retrograde IM nailing in femoral fractures, percutaneous cerclage cabling could be considered as an method to reduce 
nonunion and prevent additional fixation in secondary surgery.
Acknowledgment: None.
Keywords: femur fracture, retrograde nail, cerclage
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Introduction:

Purpose: Surgical fixation in acute displaced patella fracture is the standard care. Although the tension band technique with kwires remains 

most common methods, patients frequently complain of discomfort due to prominence of metallic hardware, leading to high rates of 

removal of hardware. The purpose of this study is to present the preliminary result of osteosynthesis with non-absorbable suture material 

(ethibond®, ethicon) avoiding metallic implants.

Materials and Methods: Sixteen patients, aged between 33 and 73years (Mean=54.2, SD=10.6), were included in the present study. Mean 

follow-up period was 8.8 (SD=2.63) months (range 6~15 months) The outcome of surgery using non-absorbable suture material was 

evaluated radiologically and clinically.

Results: During follow-up, there were no patients who required reoperation or removal of hardware. The mean knee ROM of 16 patients 

who had undergone surgery for more than 6 months was measured as follows : flexion contracture (Mean=1.25 ,̀ SD=2.23), and flexion 

(Mean = 125.3 ,̀ SD=9.4) ; There was no statistically significant difference from the other side.(FC(mean=0.6 ,̀ SD=1.7), Flexion(mean=129.3 

SD=7.5); FC(p-value=0.43), Flexion(p-value = 0.08)). Clinical union was defined as no tenderness in the fractured patella. The average 

clinical union was taken for 6.44 weeks(SD 0.72). Radiologic union was defined as the formation of callus formation or the narrowing of 

the frature line. The average radiologic union was taken for 11.3 weeks(SD 1.48).

There were complications in two cases. One is a superficial infection such as swelling and local heating of operation site. The

other one is minor fixation loss in the follow up x-ray. Nonunion and delayed union were not observed during follow up. None

of the patients complained of post-operative stiffness, foreign body sensation, or irritation

Conclusion: Conclusion: Open reduction and internal fixation with non-absorbable suture materials is good option for the treatment of 

patella fractures. Importantly, Suture repair fixation reduces the risk of postoperative complications secondary to hardware complications.

Acknowledgment: None.
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Introduction: The purpose of this study was to investigate the incidence of osteoporotic re-fractures and fracture location, and to evaluate 

the associated mortality rate using nationwide claim data.

Materials and Methods: Longitudinal, population-based retrospective data derived from a national health insurance sample cohort 

between 2002 and 2013 were used. The subjects were selected using the operational definition of osteoporotic fractures in patients 

above 50 years of age. Refracture was defined as the event with the same operational definition occurring after 6 months of untreated 

period. The cumulative incidence of re-fractures was calculated using a life table. The mortality rate was calculated using the Charlsons' 

comorbidity index and statistically analyzed using Cox proportional hazards regression analysis.

Results: A total of 18,956 patients with first-time osteoporotic fractures were enrolled between 2007 and 2012. Of the 18,956 patients, 

2941 patients experienced refracture, which accounted for 15.5% of all patients. The location of the first osteoporotic fracture was 

8600 cases (45.4%) in spine, 829 (4.4%) in hip, 6243 (32.9%) in wrist, and 3284 (17.3%) in humerus, respectively. Of the 2941 patients 

presenting with re-fractures, 1116 (37.95%), 815(27.71%), 677(23.02%), and 333(11.32%) involved spine, hip, wrist, and humerus, 

respectively. The cumulative incidence of re-fracture was distributed in the following order: humerus, hip, spine, and wrist. After adjusting 

for age, gender, income, comorbidity index, and fracture location, the mortality rate in patients with re-fracture was 3 times higher than 

that in non-refracture. (HR, 3.02; 95% CI, 2.70, 3.37, p < 0.01) According to the follow-up duration after re-fractures, the risk of mortality 

rate (HR = 11.18 at 1 year, HR = 3.78 at 2 years, HR = 2.70 at 3 years, HR = 2.11 at 4 years, and HR = 2.19 at 5 years, respectively) were 

higher in the re-fracture group than in the nonrefracture group. Based on the first re-fracture, the mortality rates involved hip, spine, 

humerus, and wrist.

Conclusion: In this nationwide study, the rate of osteoporotic re-fracture was 15.5% and the mortality rate in patients with re-fracture was 

3 times higher than that in non-refracture

Acknowledgment: This study used National Health Insurance Service (NHIS)-National Sample Cohort data (REQ0000016926) made by 

NHIS. This research was supported by a grant of the Korea Health Technology R&D Project through the Korea Health Industry 

Development Institute (KHIDI), funded by the Ministry of Health & Welfare, Korea (grant number : HC15C1189).
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Introduction: The aim of this study was to present a Kirschner wire (K-wire) intramedullary (IM) fixation technique for displaced midshaft 

clavicle fractures in adolescent patients, and to analysis the clinical and radiological outcomes after surgery.

Materials and Methods: A retrospective study of 10 patients who underwent IM fixation with a K-wire for midshaft clavicle fracture and 

followed up more than 1 year between 2016 and 2018 was performed. Mean age of patients group was 14.0 years.

Results: The visual analogue scale for pain score was 0 point at the last follow-up. The shoulder range of motion was fully restored as same 

with the contralateral normal side. All fractures were completely united radiologically at mean 5.6 months postoperatively. There was 

no significant reduction loss or implant failure at the last follow-up. No major complications such as infection and pin migration into the 

thorax were observed. Four cases of pin irritation at the medial or lateral pin area were found.

Conclusion: Intramedullary K-wire fixation for the midshaft clavicle fractures in the adolescent age was a safe technique. Although there 

were some minor complications such as pin irritation, all fractures achieved radiological union without major complications.

Acknowledgment: All authors declare that we have no conflicts of interest in the authorship or publication of this contribution. No outside 

sponsorship or financial support for this study
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Introduction: We aimed to compare minimally invasive plate osteosynthesis(MIPO), locking intramedullary nailing(IMN) for proximal or 

distal one third tibial shaft fractures.

Materials and Methods: 85 patients with meta-diaphyseal shaft fracture in the proximal or distal tibia who had undergone IMN or MIPO 

were enrolled. Group A included 42 patients who had undergone IMN. Group B consisted of 43 patients who had been treated by MIPO. 

Each clinical outcome was assessed; operative time, time to radiographic union, union status, infection and the incidence of re-operation 

and complications of malunion, nonunion, angulation, and shortening. Each patient was followed up at least 1 year postoperatively.

Results: There was no significant difference (P>0.05) in hospital stay, time to radiographic union and the incidence of union status among 

the two groups. As for postoperative complications, two cases of nonunion, four cases of malunions in group A, whereas three cases of 

delayed union, one case of neuropathy, and one case of surgical wound infection were observed in group B. There was no difference in 

functional evaluation between the two methods after operation (P>0.05).

Conclusion: We consider that the minimally invasive plate osteosynthesis and locking intramedullary nail stabilization are all efficient 

methods for treating proximal or distal tibia shaft fractures. However, when the fracture is associated with the metadiaphyseal junction, 

IMN with combination techniques as additional polar screws or small plate can help prevent secondary collapse of the fracture.

Acknowledgment: The authors declare that they have no competing interests.
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Introduction: In the distal humeral shaft fracture, the distal fragment is small and it is difficult to obtain proper fixation. We performed a 

minimally invasive plate osteosynthesis using plates with more fixation options on the distal fragment and evaluated the results.

Materials and Methods: From December, 2016 to January, 2018, 10 cases who underwent minimally invasive plate osteosynthesis for 

distal humeral shaft fractures were evaluated. The metal plate used was 7 cases of Metaphyseal plate® and 3 cases of PHILOS plate®. 

Radiologically, bone union timing and angulation were investigated. Functional evaluation were evaluated clinically using the range of 

motion of the elbow and the Mayo elbow performance score (MEPS) and complications were investigated.

Results: Bone union was obtained in all patients and the average time of union was 10.2 weeks. All of the joint movements recovered to 

normal range and all of the functional evaluations of the elbow using MEPS showed excellent results. There were no complications such as 

loss of fracture reduction, infection, or iatrogenic nerve injury.

Conclusion: Minimal invasive plate osteosynthesis using plates that can fix more screws to the distal part of the distal humeral shaft 

fracture was satisfactory.

Acknowledgment: We thank to HyoHui Park for assistance with organizing data that greatly improved the manuscript.
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Introduction: Nowadays interlocked intramedullary (IM) nailing is most commonly used procedure for the femoral diaphyseal fractures. 

As regard the union process of the long bone fractures, only a few articles are available. This study was performed to assess age factor 

for fracture union process such as initial callus formation time, union time, remodelling time and callus width size via the patients with the 

united femoral shaft fractures after interlocking intramedullary (IM) nailing.

Materials and Methods: Among 126 patients who were treated with closed reduction and intramedullary nailing for their femoral shaft 

fractures (AO type 32), 56 patients who could be regularly followed radiographically with a certain interval up to 1 year after complete 

fracture union were chosen. The time of initial callus formation, the time of fracture union, the time of remodelling after union and 

maximum callus width size were analized according to patient`s decades. SPSS ver. 19 (IBM Co., Armonk, NY, USA) was used for statistical 

analysis

Results: Five patients of 2nd decades, 10 of 3rd decades, 3 of 4th decades, 6 of 5th decades, 9 of 6th decades, 9 of 7th decades, 10 of 

8th decades and 4 of 9th decades were studied. There were no significant statistical difference about the initial callus formation time 

according to decades (P=0.151). There was significant difference in union time(P=0.026) but no constant correlation between union time 

of fracture and decades (P=0.344/r=0.130). Remodelling time after union became significantly longer as decades increased(P=0.001/

r=0.430). Maximal callus width size became smaller constantly as decades increase(P=0.004,r=-0.378).

Conclusion: All the femoral fracture treated by IM nailing was united from formation of periosteal callus. The initial callus formation time 

was not affected by decades but the union time and remodelling time of fracture healing was delayed as decades increase. And also callus 

width size was smaller as decades increase.

Acknowledgment: None.
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Introduction: Hip fracture in elder is the important cause of morbidity and mortality. Delayed surgery more than 48 hours may cause more 

complication and increase the risk. Preoperative hemoglobin affects postoperative complication. The aim of this study is to observe the 

hemoglobin depletion which associated with delayed surgery in hip fracture.

Materials and Methods: This prospective study included 48 patients with a mean age of 81 years. They had delayed surgery for proximal 

femur (an intertrochanter and a neck of femur). A comparing among the percentage of hemoglobin depletion from admission date to 48 

hours later, to 72 hours later and to the day of surgery (Average 6.6 days) were recorded. Pair T-test was used to analyze the association 

between percentage of hemoglobin depletion and duration of delay in surgery.

Results: The population of this study consist of 48 patients included 70% intertrochanteric fracture and 30% neck of femur fracture. 

Statically significant hemoglobin depletion appeared by 48 hours after the fracture without surgery resulting in preoperative anemia(P< 

0.01).

Conclusion: Delays in hip fracture surgery of 48 hours or more result in hemoglobin depletion which increase the risk of morbidity, 

mortality, and post-operative complication in elderly hip fracture.

Acknowledgment: This work was supported by Orthopedic department, faculty of medicine, Chiang Mai university. The author would also 

like to express their sincere thanks to Dr. G. Lamar Robert, PhD, and Ms. Thamonwan Monteerarat for editing the English manuscript.

Keywords: Hip fracture, Delayed surgery, Pre-operative anemia

The 62nd Annual Congress of the  Korean Orthopaedic Association 2018



340

Poster Sessions

 Presentation No. 45  

Title: Osteochondroma of the Distal Clavicle: A Rare Cause of Impingement and Biceps Tear of the Shoulder
Authors: CHUL-HYUN CHO1 , CHUNG-SHIN BEK1 , JAE-WON JUNG1 , KYOUNG-LAG LEE1

Presenter: CHUNG-SHIN BEK Corresponding Author: CHUL-HYUN CHO Field: Fracture
Affiliation: 1. KEIMYUNG UNIVERSITY SCHOOL OF MEDICINE { Orthopaedic }  

Case: A 24-year-old right-handed male who was a college student presented with a history of right shoulder pain and limited motion for 6 
months. He had no history of trauma on the shoulder. But he had diagnosed and treated with HME from childhood. The passive range of 
motion of right shoulder was 90 degrees of forward flexion, 100 degrees of abduction, 10 degrees of external rotation at the side, and L1 
level internal rotation at back. Impingement signs, Speed test, and Yergason test were definitely positive. The neurovascular examination 
was normal.
 Plain radiographs of the right shoulder revealed multiple osteochondromas of the distal clavicle, scapula, and proximal humerus. Three-
dimensional CT scan revealed that a 23 x 15 x 28mm-sized pedunculated mass originated from the distal clavicle was protruded to 
anterosuperior area of the shoulder joint (Fig. 1). MRI scans showed that osteochondroma of the distal clavicle compress long head of 
biceps tendon through the rotator interval (Fig. 2).
With the presumptive diagnosis being shoulder impingement syndrome by osteochondroma of the distal clavicle, arthroscopic mass 
resection was planned. In the examination under general anesthesia, passive range of motion was same with preoperative examination. 
With the patient in the lateral decubitus position, a standard arthroscopic glenohumeral examination was performed through the posterior 
and anterior portals to evaluate lesions of the shoulder joint. We found the pedunculated osteochondroma protrude into rotator interval 
and the long head of biceps tendon was torn partially by attrition of the mass. Arthroscopic debridement was performed for partial tear 
of long head biceps tendon. The arthroscope was then placed in the subacromial space. Lateral and posterolateral portals were created as 
working and viewing portal for mass resection. The mass was resected sufficiently using an acromionizer burr (Fig. 3).
Passive range of motion exercise initiated immediately after surgery. At 6 weeks after surgery, his pain and range of motion of
the shoulder dramatically improved. The passive range of motion was 160 degrees of forward flexion, 150 degrees of abduction, 40 
degrees of external rotation at the side, and T6 level internal rotation at back. At 2 years after surgery, the patient had no symptoms 
without any recurrence.
Acknowledgment: this is the first report of arthroscopic resection of an osteochondroma arising distal clavicle. We suggest that 
osteochondroma of the distal clavicle be considered as a cause of painful limitation of shoulder rotation or tear of the biceps tendon. 
Arthroscopic resection of the osteochondroma and reactive synovitis is an effective method for eliminating the mechanical impingement 
syndrome, thereby recovering function and improving pain relief.
Keywords: Clavicle; Hereditary multiple exostoses; Impingement; Biceps tendon
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Case: A 14-year-old right-handed girl who fell from a height of the tenth floor of an apartment presented to our emergency department 
with multiple trauma. She was appealed for pain of abdomen, right elbow, pelvic area and low back area. She was transferred from 
another hospital after both iliac artery embolization and exploratory laparotomy to repair iliac artery and a liver laceration. For additional 
surgical intervention for pelvic bone, spine and olecranon fracture and dislocation (Fig.1), she transferred to our emergency center. 
According to the Mayo classification olecranon fracture was type IIIB. Sixteen days after initial trauma, right ulna olecranon fracture with 
elbow dislocation was treated by open reduction and internal fixation using pre-contoured olecranon plate (Zimmer, Warsaw, IN) using 
the posterior approach which was incised along triceps and long arm splint was applicated (Fig.1)
After the operation, the elbow was immobilized in a long arm splint in 90 degrees of flexion and neutral rotation. Starting form the 
third postoperative day, the patient was allowed the gentle exercise of the right elbow joint and developed an aggravated pain during 
rehabilitation at 2 weeks after surgery. The HO was first noted after 3 weeks in radiographs. At the time of 10 weeks after surgery, she had 
more difficulty moving her right elbow joint and the range of motion was reduced.
The size of HO was progressed and clearly revealed in radiographs. On physical examination, revealed total ankylosis of the
right elbow at 45 degrees of flexion at the time of 6 months.
Standard anteroposterior and lateral radiographs of the affected elbow revealed an unusually large mass connecting the distal humerus 
to the ulna. After six months with the radiological maturation of the heterotopic mass (Fig.1), surgical excision was carried out using the 
posterior approach through previous incision scar. Skin, subcutaneous tissue, and deep fascia were incised in line with skin incision. The 
ulnar nerve was identified and retracted. The extent of the mass was exposed adequately and was excised completely from the distal 
humerus and ulna (Fig.2). Intraoperative elbow range of motion was flexion 0 to 140 degree was checked.
Postoperative radiographs showed no trace of HO (Fig.1). One day after the operation, one-time dose of radiation therapy (800 cGy) was 
done for preventing recurrence. Four days after the operation, elbow range of motion exercise was started, as tolerated. At 30 months 
after surgery, she had no pain in the elbow and a residual flexion deformity of 10 degrees with flexion up to 145 degrees (Fig.3). The 
patient was cleared to return to play without any restrictions.
Acknowledgment: None.
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Title: Conservative Treatment for Insufficiency Fracture of the Femoral neck with Prolonged Bisphosphonate Drug - A Case Report
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Case: Atypical femoral fracture related to a long-term bisphosphonate therapy has commonly been reported; 

however, tensile insufficiency fracture of femoral neck has rarely been reported to date. Herein, we report a case of a patient on long-term 

bisphosphonate therapy who presented tensile insufficiency fracture of femoral neck, without trauma.

We report this case with conservative treatment.

Acknowledgment: The authors wish to thank Chang-Wan Kim, Head of the department of Orthopaedic Surgery, the Busan Paik Hospital, 

Inje University college of Medicine, Busan, for his helpful comments and discussions.

Keywords: Femoral neck insufficiency fracture, Atypical femoral fracture, Bisphosphonate
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Case:

Objectives: We report two cases of femoral shaft fracture with bent intramedullary nail which were successfully treated.

Summary of Literature Review: As a management of femoral shaft fracture, intramedullary nail is a common device for internal fixation. 

Femoral diaphyseal refracture with bent intramedullary nail after previous intramedullary nailing rarely occurs and the management is 

usually known as challenging procedures.

Materials and Methods: First case, a 44-year-old male patient was admitted to emergency room after slipped down while playing soccer. 

Tracing back his history, he had sustained a femoral shaft fracture 22 years ago and was treated with a right femoral intramedullary nailing 

in another hospital. There were no associated injuries such as open wound, neurologic deficit.

On the plain radiograph, a varus deformity of the nail was 75 degrees was found in addition to femoral shaft fracture. Under general 

anesthesia, due to change in a varus deformity, closed reduction was tried before incision under C-arm image intensifier. We found a varus 

deformity of the intramedullary nail corrected under the C-arm image intensifier and then the bent nail was successfully extracted.

Second case, 24-year-old male patient sustained a closed right femoral shaft fracture in a motorcycle crash and was treated with closed 

anterograde intramedullary nailing. The patient fully recovered from such injury. 3 years later, after rolling down at stairs the patient 

presented to the hospital with a closed right femoral shaft fracture with an apex-anterior 30degrees bend in the previously placed 

intramedullary nail. Under general anesthesia, closed reduction was tried before incision under C-arm image intensifier but no difference in 

varus deformity was found. Intraoperatively, the skin was incised centered on bent part of the intramedullary nail and using the high speed 

cutting burr, the anterior aspect of the nail was progressively sectioned until the nail could be straightene. The nail was then extracted.

However, in the process of extracting the nail, the comminution of the fracture site became wider so we used Dallmile’s cable

for the reduction and a new antegrade intramedullary nail was placed.

Results: In both cases, no infection, leg discrepancy, or other complications were observed in the follow-ups after the operation. 

Postoperative 1 year follow up radiograph showed bony fusion with sufficient callus around fracture site in both cases.

Conclusions: We report two cases of bent intramedullary nail. In such cases, closed reduction before skin incision may be performed first. 

Once the varus deformity cannot be corrected on closed reduction, partial cutting through fractured site of the bent intramedullary nail 

can be helpful.

Acknowledgment: None.

Keywords: Intramedullary nail, Refracture, Varus deformity, Closed reduction
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Title: Use of a real-size 3D-printed model as a preoperative and intraoperative tool for minimally invasive plating of comminuted midshaft 
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Introduction: Open reduction and plate fixation is the standard operative treatment for displaced midshaft clavicle fracture. However, 

sometimes it is difficult to achieve anatomic reduction by open reduction technique in cases with comminution.

Materials and Methods: We describe a novel technique using a real-size three dimensionally (3D)-printed clavicle model as apreoperative 

and intraoperative tool for minimally invasive plating of displaced comminuted midshaft clavicle fractures. A computed tomography (CT) 

scan is taken of both clavicles in patients with a unilateral displaced comminuted midshaft clavicle fracture.

Results: The 3D-printed fractured clavicle model allows the surgeon to observe and manipulate accurate anatomical replicas of the 

fractured bone to assist in fracture reduction prior to surgery. The 3D-printed uninjured clavicle model can be utilized as a template to 

select the anatomically precontoured locking plate which best fits the model. The plate can be inserted through a small incision and fixed 

with locking screws without exposing the fracture site. Seven comminuted clavicle fractures treated with this technique achieved good 

bone union.

Conclusion: This technique can be used for a unilateral displaced comminuted midshaft clavicle fracture when it is difficult to achieve 

anatomic reduction by open reduction technique.

Acknowledgment: The authors thank Ms. Miseon Son for her invaluable technical assistance, contributions to the statistical analysis, and 

graphic design.
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Introduction: The frequency of periprosthetic fractures related to total knee arthroplasty is increasing, with a prevalence of 1.3% on the 

average and with women being affected more often (4 out of 5 patients). Fractures of the distal femur are common, while tibial fractures 

are rare. Crucial consideration for treatment is to distinguish fractures of the metaphysis above the femoral component, which remains 

firmly fixed, from those involving the knee joint replacement and component loosening. We treat periprosthetic fracture of the distal femur 

above total knee arthroplasty using minimally invasive plate osteosynthesis (MIPO) with a dual (medial and lateral) locking compression 

plate (LCP). This technique improved the plate fixation stability and encouraged a good clinical outcome. Here, we report the results of 

using this operative treatment of MIPO with dual LCP for periprosthetic supracondylar femur fractures above total knee arthroplasty.

Materials and Methods: Nine patients with metaphyseal complex distal femur fracture underwent MIPO with dual LCP. The average age 

was 74.2 years (range, 67-82 years). According to the Su classification system, there are 9 type II fractures. Indexes for evaluation included 

the operative time; time to radiographic union; and incidence of malunion, nonunion, angulation, and shortening complications. A 

modified WOMAC score was introduced for functional evaluation. Statistics Analysis System (SAS) 9.2 was used for analysis.

Results: All patients had bony union. The average time to union was 16.2 (range, 12-24) weeks. The average modified WOMAC score was 

45.1 (range, 32-51). The mean visual analog scale (VAS) was 1.6 (range, 0-5). The mean activity score was 24.7 (range 20- 28). The mean 

range of motion (ROM, flexion contracture) score was 8.4 (range 5-10). The tenderness at the fracture site score was 4.2 (range 0-5), and 

the full weight bearing time was 6.4 weeks (range, 4-12). Nonunion, broken plate or implant failure was not observed

Conclusion: Despite modern fixation techniques of MIPO with LCP, the metaphyseal complex distal femur fractures resulted in nonunion, 

broken plate, implant loosening and poor clinical outcome. However the MIPO with dual LCP increased the plate fixation stability and 

encouraged a good clinical outcome. We believe that MIPO with dual LCP can be a good treatment option for periprosthetic supracondylar 

femur fractures above total knee arthroplasty.

Acknowledgment: The limitations of this study are related to the small size of the study group (22 patients) and retrospective design. 

Additionally the follow up period was not sufficient to confirm arthritis after trauma

Keywords: periprosthetic supracondylar femur fractures, minimally invasive plate osteosynthesis, dual locking compression plate
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Title: Surgical technique with percutaneous iliosacral screw fixation & close reduction using external fixator in pelvic ring injury (Tile 

classification B3)
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Technical Note: A 45 years old woman was transferred to our emergency department from an outside hospital. She had a severe pelvic 

pain after passenger traffic accident. She was alert and hemodynamically stable. Initial radiographs showed pelvic ring injury which right 

pelvis had a lateral compression injury with crescent fracture (Tile classification type B2) and left pelvis had a separation of SI joint. So We 

concluded this patient got a type B3(bilateral) of Tile classification. Lateral compression fractures with rotational instability only (Young and 

Burgess LC I and LC II ro AO/Tile B2) are commonly treated by anterior fixation alone.

But, injuries of the anterior pelvic ring are almost always associated with injuries of the posterior pelvis and the stability of the entire 

pelvic ring primarily depends on the integrity of the posterior sacroiliac arch. It is an uncommon pelvic ring injury with bilateral rotationally 

unstable (AO/Tile B3). And It has a debate to which side prefer to reduce first and how to reduce of pelvic ring injury. We will introduce 

surgical technique which can be managed simple procedure with good result to restore normal pelvic ring anatomy. We concerned about 

which side (Rt. lateral compression / Lt. separation of SI joint) to reduce first.

We decided to stabilize of posterior of right pelvis first which has crescent fracture by fixating iliosacral screws. And Lt. schanz screw 

of external fixator at supraacetabular area as using leverage(Joystick maneuver), we tried to unfold injured pelvic ring toward right side 

which leads reduction of both opened state of Lt. pelvis & lateral compression injury of Rt. pelvis. This procedure brought in good result of 

restoration and stabilization of injured pelvic ring with decreasing surgery time and minimizing blood loss.

Acknowledgment: None.

Keywords: percutaneous iliosacral screw fixation, pelvic ring injury, Tile classification type B3
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Case: As the elderly population increase, the use of bisphosphonate and the incidence of atypical femoral fractures is also increasing. It is 

challenge to treat the atypical subtrochanteric femoral fracture because of high nonunion rate after surgery.

As with the vast majority of bisphosphonate use related subtrochanteric fractures are usually stabilized with cephalomedullary device. 

Cephalomedullary nail is the most effective devices in terms of the mechanical properties and surgical wound problems. But we 

experienced 2 cases of fixation failure and nonunion. We report 2 cases of failure for treatment of atypical subtrochanteric fractures 

related with long-term bisphosphonate use treatment with cephalomedullary nail.

Salvage treatment with a 95-degree condylar blade plate fixation followed by corrective osteotomy of the fracture site and autogenous 

iliac cancellous bone graft. We had well union at 10 months after surgery and good functional result. The 95- degree condylar blade plate 

is useful device for salvage treatment of the failed atypical subtrochanteric femoral fractures using cephalomedullary nail.

Acknowledgment: None
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Introduction: Bisphosphonates are the most widely prescribed treatment for osteoporosis. However, patients used bisphosphonate 

prolonged may be at an increased risk of atypical femoral fracture(AFF).

Materials and Methods: This is a retrospective review of cases that had AFF including subtrochanteric fracture and shaft fracture in Chung-

nam national university hospital between January 2003 and December 2017. AFF patients satisfied all the diagnostic criteria of the 2014 

edition of the American Society of Bone Mineral. We checked following factors : Patient’s demographics, duration of bisphosphonate 

usage, operation technique, follow-up duration, Modified Koval index, radiological union time, postoperative complications.

Results: 105 patients were AFF patients. 7 patients were excluded as their histology confirmed malignancy. The mean duration of 

bisphosphonate usage was 63 months. The AFFs were divided into subtrochanteric (n = 35) and shaft (n = 63) fracture. The number of 

patients according to each surgical method for subtrochanteric fracture of femur is as follows; 18 patients used by proximal femoral nail 

anti-rotation (PFNA), 15 patients used by right and left expert Asian femoral nail (A2FN), and 2 patients were conservation therapy. All 

atypical femoral shaft fracture patients(n =58) were underwent A2FN except 5 patient who were conservation therapy. Mean follow-up 

duration are 34.2 months. Postoperative Modified Koval index was decreased compared with that before surgery. Mean radiological union 

time is 13 months. 4 patients sustained non-union and 1 patient had revision surgery for hematoma evacuation.

Conclusion: This study supports current knowledge that atypical fractures associated with bisphosphonates are rare. However, in this small 

patient group, proper treatment according to the fracture pattern and patient characteristics may lead to good results and decrease of 

complications.

Acknowledgment: No support in any form have been received from a commercial party

Keywords: Atypical femoral fracture, AFF

 Presentation No. 54  

Title: Unique Form of Atypical Femoral Fractures occurred at the Medial Cortex of Subtrochanteric Area

Authors: KWANG WOO NAM1 , YOUNG HO ROH1 , KI MOON KANG1

Presenter: YOUNG HO ROH Corresponding Author: KWANG WOO NAM Field: Fracture

Affiliation: 1. JEJU NATIONAL UNIVERSITY HOSPITAL { Orthopaedic }  

Case: Atypical femoral fractures (AFFs) commonly located in the subtrochanteric area have been reported in patients with bisphosphonate 

use. The American Society of Bone and Mineral Research (ASBMR)have published the case definitions to highlight radiographic featuresto 

distinguish AFFs from ordinary osteoporotic femoral fractures in 2009 and 2013. The feature central to the diagnosis of AFFs was the 

fracture line having transverse orientation should originate at the lateral cortex with a localized thickening of the lateral cortex. We report 

here two cases presenting with a unique subtrochanteric femoral fracture occurred at the medial cortex of the femur. One woman was 

treated with alendronate for 3 years due to osteoporosis and the other was not history of osteoporotic medications. Those fractures have 

met all major features of revised case definition provided by ASBMR task force except for only the location. The incomplete fractures 

involved only the medial cortex, noncomminuted, without trauma, transverse in its orientation, and periosteal and endosteal thickening 

at the fracture site. In this context, we suggest ASBMR might revise the case definition, especially the location, the fracture site should 

include both medial and lateral cortex.

Acknowledgment: None.
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Introduction: Proximal femur fractures are very common in elderly patients with an increasing incidence every 5 years. In elderly population 

with proximal femur fractures, the 1-year mortality was 2.85 times higher than the mortality rate from the general population in this age 

group. The primary purpose of this study is to evaluate of clinical outcomes and safety of Zimmer Natural Nail System - Cephalomedullary 

Asia Nail when used in the treatment of intertrochanteric or subtrochanteric fractures.

Materials and Methods: This is a prospective, non-comparative outcome study. Patients were enrolled from May 2014 to June 2015. All 

enrolled patients received the Cephalomedullary Asia or Long Nail (CM Nail) for their proximal femur fracture treatment. Each patient 

will return to the clinic for follow up at 6 weeks, 3 months and 6 months and 12 months postoperatively. Follow-up procedures include 

radiographic evaluation, physical examination, quality-of-life questionnaire completion and reporting of adverse events.

Results: A total of 49 Patients were prospectively enrolled at Jeju National University Hospital. 39 patients were available for evaluation 

at 12 months postoperative. The patient reported EQ-5D score increased after surgery: from 0.4 points at discharge (n=49) to 0.6 points 

at 12 months after surgery (n=39). The Harris Hip Score also increased after surgery: from 56.3 points at discharge (n=49) to 72.1 points 

at 12 months (n=12). Bridging callus were seen in 4% (n=1) of the 25 cases in 6 months and in 15% (n=2) of the 13 cases in 12 months. 

Visible callus were seen in 84% (n=21) of the 25 cases in 6 months and in 62% (n=8) of the 13 cases in 12 months. There was no adverse 

event and no case of screw breakage reported.

Conclusion: This report summarized the final results of 49 fractures who received the CM Nail for their proximal femur fracture treatment 

at Jeju National University Hospital. Outcomes of the treatment were satisfactory with improvement of patients’ function and quality of 

life over the 12 months follow-up period postoperatively. There were no adverse events and no implant breakage reported. The results 

affirmed the effectiveness and safe use of CM Nail in the treatment of proximal femur fractures.

Acknowledgment: Conflict of Interest This study was supported with grants from ZimmerBiomet Korea
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Case: Fibroma of extensor tendon sheath in hand is a rare benign tumor. Radiologically and histologically, it should be differentiated from 

the other benign lesions in the hand, such as thickened synovium, giant cell tumor of tendon sheath. We describe a case of a 58-year-old 

woman who presented recurrent fibroma of extensor tendon sheath causing finger triggering.

Acknowledgment: Fibroma of extensor tendon sheath in hand is a rare benign tumor. Radiologically and histologically, it should be 

differentiated from the other benign lesions in the hand, such as thickened synovium, giant cell tumor of tendon sheath. We describe a 

case of a 58-year-old woman who presented recurrent fibroma of extensor tendon sheath causing finger triggering.

Keywords: Fibroma, extensor tendon sheath, finger, triggering
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Introduction: In the 1st carpometacarpal(CMC) joint arthritis, surgical treatment is indicated in cases resistant to conservative therapy. 

Numerous procedures have been described for the treatment of such cases. Recently, Several studies have reported good results of 

Trapezial excision with or without ligament reconstruction and tendon interposition (LRTI). However, LRTI using FCR tendon is invasive 

than ligament reconstruction using suture anchor. The purpose of this study was to report the results of the patients with the 1st CMC 

arthritis who were treated with partial excision of trapezium and ligament reconstruction with suture anchor(JuggerKnot anchor, Biomet, 

Indiana, USA) in the 1st CMC arthritis.

Materials and Methods: From 2014 to 2017, we treated 25 patients(pts) who had advanced 1st CMC arthritis with joint space narrowing 

and subluxation accompanying the collapse of the trapezium. The average age of the patients was 65.0 (range: 53~71, SD: 7.4) years. 

Hemi- excision of the lateral aspect of trapezium were performed. We inserted the anchor at the origin of volar oblique ligament of the 

trapezium, and inserted 1 more anchor at the base of 2nd metacarpal bone. After inserting 2 anchors, the 1st metacarpal base was fixed 

with 2 anchors to prevent subluxation. However, there were no. We measured preoperative and postoperative clinical outcomes including 

pre- and postoperative VAS score, grip strength, wrist ranges of motion, and DASH scores 6 months after operation and the presences of 

complication.

Results: Mean operation time was 35 minutes (range: 25~50, SD: 10.7). There were no notable complications at postoperative 6 months. 

There was a significant difference between the preoperative VAS score and the postoperative VAS score, that the preoperative VAS 

score averaged 7.1±3.3, however, the postoperative VAS score averaged 1.7±2.1 in these 35 patients( p value=0.000). All patients were 

evaluated in clinical outcomes including ROM, DASH score and Grip strength after postoperative 6 months. All patients considered their 

result as good or excellent outcomes including ROM, and improved the functional score.

Conclusion: Partial excision of trapezium and ligament reconstruction with suture anchor could be an excellent option for the advanced 

1st carpometacarpal arthritis. This method is simple and easy than the trapeziometacarpal arthrodesis or LRTI using FCR tendon. A new 

surgical procedure can be attempted with the improvement of the strength of the suture anchor.

Acknowledgment: None.
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Case: Spontaneous flexor tendon rupture is a rare condition and the etiology is incompletely understood. They occur within the substance 

of the tendon, and in the absence of underlying pathological processes or direct trauma. We report a 62 year old male with neglected 

spontaneous rupture of 5th FDP. The tendon was ruptured close to the hook of the hamate. Repetitive friction between the FDP and the 

hamate hook may cause the rupture. The ruptured FDP was reconstructed with tendon transfer (using 4th FDS) with favourable functional 

recovery at follow-up of 1 year.

Acknowledgment: None.
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Case: The rupture of extensor tendon of the fingers is very rare complication of Kienböck’s disease, but advanced Kienböck’s disease can 

cause an attritional rupture of extensor tendons due to dorsal protrusion or displacement of the fragmented lunate bone. An extensor 

tendon of the thumb is frequently damaged in the distal radial fracture and it mainly ruptures from an extensor tendon of the fifth finger 

in the distal radio-ulnar arthritis. On the other hand, extensor tendons of the 2nd, 3rd or 4th fingers is usually ruptured in the advanced 

Kienböck’s disease. The authors experienced two elderly patients diagnosed with advanced Kienböck’s disease (Ritchman stage IIIB) after 

non-traumatic rupture of extensor tendon of the fingers. One patient was found to have extensor ruptures of 2nd and 3rd fingers and the 

other patient was found to have extensor ruptures of 3rd and 4th fingers. And both patients were identified as and treated with excision of 

fragmented lunate bone, repair of damaged joint capsule, and reconstruction of ruptured extensor tendons. Since the rupture to extensor 

tendons in the Kienböck’s disease is mainly observed as a limitation of active extension of metacarpophalangeal joint in the central fingers, 

these patients should perform an imaging of the wrist joints to check for accompanying Kienböck’s disease. In addition, we will review the 

literature on previous reported cases and examine the characteristics of these patients.

Acknowledgment: No acknowledgment.
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Technical Note: Among surgical methods for advanced trapeziometacarpal (TMC) arthrosis, arthrodesis may benefit high-demand patients 

such as laborers because it preserves the osseous foundation of the thumb. We achieved successful TMC arthrodesis in three patients 

by a combination of chevron osteotomy, longitudinal K-wire, and K-wire compression staples without using bone graft. There were no 

complications specifically associated with the surgery other than asymptomatic slight pull-out of a staple.

Such combination can be used as a good option for TMC arthrodesis. It has advantages of small incision, common devices, and low cost.

Acknowledgment: None.
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Case:

Introduction: There are several methods to treat advanced Kienbock’s disease, but there is still no gold standard of treatment. When 

lunate cannot be preserved, many salvage procedures should be considered. If lunate fossa is not destructed, proximal row carpectomy or 

4 corner fusion will be good choice. But if radiolunate joint is severely damaged, partial or total radiocarpal fusion will be inevitable. We 

wanted to preserve wrist motion as much as possible, so radiolunate fusion was performed in this case.

Case presentation: The patient was 60 year-old woman who suffered from right wrist pain for 6 years without any traumatic events. She 

complained weakness of right hand and couldn’t endure heavy loading. In plain radiograph, flattening of lunate was observed, and 3D-

CT and MRI revealed severely collapsed and fragmented lunate with destructed radiolunate joint that cannot be preserved. The wrist was 

approached dorsally and radiocarpal joint was exposed. Damaged articular surface of radiolunate joint was removed by osteotome and 

fixed with headless screw (Acutrak) and K-wires after correction of flexed scaphoid and bone graft. The wrist was immobilized for 6 weeks 

after surgery. At 2 year follow up, plain radiograph showed good fusion of radiolunate joint. Pain was relieved completely and range of 

motion of right wrist joint recovered up to 60° of extension, 30° of flexion, 30° of ulnar deviation and 10° of radial deviation. Grip power 

was also recovered as same as unaffected side and she was very satisfied with the result.

Conclusion: We think that radiolunate fusion is one of the good option in treatment of advanced Kienbock’s disease.

Acknowledgment: None

Keywords: Kienbock's disease, radiolunate fusion

 Presentation No. 62  

Title: Bilateral bipartite carpal scaphoid: a case report

Authors: KYU JIN KIM1 , SEUNG KWAN LEE1 , JUNG EUN LEE1

Presenter: SEUNG KWAN LEE Corresponding Author: JUNG EUN LEE Field: Hand

Affiliation: 1. GIL MEDICAL CENTER, GACHON UNIVERSITY COLLEGE OF MEDICINE { Orthopaedic }  

Case: Bipartite carpal scaphoid is a rare congenital anomaly of carpal bones. We present a case of bilateral division of the carpal scaphoid 

in a 57-year-old man. He presented to our outpatient clinic with acute pain and swelling in his right wrist without a history of trauma. 

The swelling started suddenly two days prior and progressively worsened with time. Physical examination showed tenderness, heating 

sense, and mild redness in the dorsum of the entire wrist. The patient had an elevated white blood cell count with left shift, an erythrocyte 

sedimentation rate (ESR) of 42 mm/hr, and a C-reactive protein (CRP) level of 20.89 mg/dL. A diagnosis of cellulitis was made. Plain 

radiographs of bilateral wrist were obtained for routine evaluation, and incidentally noted the scaphoid bone composed of two ossicles 

separated at the waist with smooth margins in his bilateral wrist. He had no previous history of wrist trauma and a normal developmental 

history. Magnetic resonance imaging (MRI) revealed bilateral bipartite scaphoids with cartilaginous tissue evident between the two 

ossicles. The symptom resolved after intravenous antibiotic therapy. The authors concluded that the case presented is bilateral bipartite 

carpal scaphoid and the patient discharged without further treatment.

Congenital bipartite carpal scaphoid was first described by Gruber in 1877, and Bunnel and Boys proposed the criteria of bipartite 

scaphoid in 1970. Several factors were considered to be supportive of the diagnosis of congenital bipartite scaphoid rather than traumatic 

non-union in this patient. These included bilateral scaphoid bipartition, clear space between the two components with smooth edges at 

the joint surfaces, equal size and density of each part, and no history or signs of wrist injury. In this case, there were a few degenerative 

changes in the articulation between the distal ossicle and the radial styloid. However, several reports suggest that degenerative change 

developed due to abnormally biomechanics incurred by a bipartite scaphoid. Differential diagnosis of bipartite carpal scaphoid and non-

union is difficult, but knowledge of congenital bipartite scaphoid is important to avoid unnecessary treatment.

Acknowledgment: None
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Case: Most injuries in snowboarding occurred as a result of jumping and losing control and most injuries occurred by fall on the snow 

surface. When falling, injury occurs when snowboarders put their hands on the snow surface with their legs fixed on the snowboard. The 

most common damage caused by snowboarding is wrist injury, followed by shoulder injury. However, Elbow injuries are relatively rare. 

Extremity injury from snowboarding is mostly single injury, whereas combined injury is rare unless it is collisional injury. Elbow dislocation 

with ipsilateral distal radius fracture is not a common injury. High-energy injuries such as traffic accidents and fall from a height, may be 

accompanied by ipsilateral wrist and shoulder injuries. However, elbow fracture dislocation with ipsilateral distal radius fracture caused 

by snowboarding has not been previously described in the literature. We present a rare case of elbow fracture dislocation with ipsilateral 

distal radius fracture from snowboarding among amateur snowboarders and discuss the injury mechanism and management.

Acknowledgment: This is to declare that all authors have no conflict of interest and this case report was not funded by any organization or 

charity or by any mean.
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Introduction: Upper extremity crush injuries caused by industrial machinery are high-energy traumas and most cases are severe and 

complex. Therefore, the injuries often result in disabilities and may be life threatening. According to the Ministry of Employment and Labor 

in South Korea, the estimated cost paid for industrial accidents was about 3.5 billion US dollars in 2017 and this cost is on an increasing 

trend. Because most patients suffering from such injuries are young, there is great economic and social loss when these accidents occur. 

The aim of this study was to present injury patterns and the treatment algorithms, furthermore, present prognosis and the importance of 

prevention.

Materials and Methods: We retrospectively reviewed 42 patients who were treated in our hospital for upper extremity crush injuries caused 

by industrial machinery from January 2008 to March 2017. After we reviewed injury mechanisms and depending on the injury pattern, 

we could classify the injuries into five categories according to the injury severity. Group 1 represented patients without compartment 

syndrome with/without external wounds, fractures. Group 1 was divided into two groups according to the skin condition; patients 

with normal skin lacking a devitalized portion (Group 1A) and patients with devitalized skin that required debridement and soft tissue 

reconstruction (Group 1B). Group 2 represented patients with compartment syndrome with/without external wounds, fractures. Group 

3 included cases with large or degloving open wounds with/without fractures. Group 4 included amputation cases and group 5 included 

mangled injuries that were impossible to replant. Patient clinical outcomes were assessed by the Michigan Hand Questionnaire (MHQ) and 

Disabilities of the Arm, Shoulder, and Hand (DASH) scoring system, including assessment of remaining neuropathy and amputation state 

at the final follow-up.

Results: The mean follow-up duration was 44.9 month. The mean age of the patients was 43.7 years (22 to 67 years), and most patients 

were male (36/42). Most of the patients were injured by a roller machine. Mean MHQ and DASH scores were 36.7 (range, 5 to 50) and 39 

(range, 9.1~79.5) respectively. According to groups, DASH score was 11.3 in group 1A, 56.8 in group 1B, 32.5 in group 2, 40.9 in group 3, 

51.4 in group 4, and 32.4 in group 5. Patients of group 1B, 4 showed significantly lower functional outcomes than patients of group 1 (p 

< 0.05). Finally, a total of 12 patients underwent amputation disability. When patients had extensive soft tissue loss and nerve injury the 

prognosis was poor.

Conclusion: While most patients are young and still physically active, upper extremity crush injuries caused by industrial machinery usually 

result in functional disabilities. These injuries can be prevented through education and better supervision.

Acknowledgment: None.
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Case: Carpal tunnel syndrome is a group of symptoms caused by the compression of the median nerve at the wrist and is the most 
common nerve compression disorder in upper extremities. Several variations of the thenar branch have been reported. We report a 
patient suffering from thenar branch injury after carpal tunnel release. The patient underwent delayed thenar branch repair at 138 days 
after carpal tunnel release, and the nerve function was restored. A 49-year-old female patient with tingling of both hand in January 2016 
underwent an electromyography with a positive Tinel and Phalen sign on physical examination. Electromyography showed bilateral carpal 
tunnel syndrome. Bilateral carpal tunnel release was performed with longitudinal incision. Postoperative follow-up showed improvement 
of symptoms and no specific complications. The patient complained of discomfort in the left thumb at the 12 week follow-up visit. At the 
16 week follow-up, the left thenar compartment showed weakness, and atrophy was observed. In electromyography, abductor pollicis 
brevis showed no motor conduction. On the 138th day after carpal tunnel release, median nerve exploration was performed. Adhesion of 
surgical site was not severe, and release was sufficient. The proximal part of the disconnected thenar branch was attached to the released 
transverse carpal ligament. When the thenar branch was carefully detached from the transverse carpal ligament and the cross-section was 
observed with microscope, the fibrous tissue was observed. The distal end was cut at 1 mm intervals, and the cut surface was observed 
with microscope. Three fasciculi were observed when cut at 3 mm. The distal part of the disconnected thenar branch was searched in the 
thenar compartment and the adipose tissue between the muscle was observed and the adipose tissue was carefully removed to find the 
nerve tissue that entered the thenar compartment. Like the disconnected proximal end, three fasciculi were observed on the microscope at 
the disconnected distal thenar branch. Direct repair was performed. At 6 months post-operative follow-up, the patient said that the power 
of the thumb was better and the electromyography showed motor conduction. At 1 year after follow up, the patient had no atrophy and 
the electromyography was restored similar to that before carpal tunnel release. At 2 years after neurorrhaphy, the patient showed normal 
function of median nerve. Lanz reported that the incidence of the extraligamentous, subligamentous,and transligamentous course of the 
thenar branch. After nerve repair, the patient showed improvement after 6 months. Lilly and Magnell1 reported that the patients with 
thenar branch injury after carpal tunnel release had improved after months on the two cases performing delayed repair. In this case, it is 
good to observe the recovery of nerve function through electromyography every 3 months after surgery.
Acknowledgment: none
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Case:
Introduction
Aspergillosis is an infective disease caused by fungi, and often occurs in immuno-compromised patients. The spore of aspergillus 
is introduced to the respiratory system through respiration and often causes lung diseases. It is very rare to find aspergillosis in 
musculoskeletal system, almost none with the cases that had hands involoved. The authors experienced a 57-year-old female patient with 
aspergillosis on hand who had used immune-suppressants for long time because of rheumatoid arthritis. Therefore, we report the case 
with literature review.
Methods
A 57 year old female patient visited our outpatient clinic with the right hand palpable mass, 2 months before admission. A history of 
previous history of rheumatoid arthritis with steroids injection and methotrexate treatment for 14 years. On physical examination, soft 
palpable mass of 10 × 5 cm was palpated on the right fourth MCP joint area, and pus-like discharge was observed but no local fever or 
systemic fever was seen. WBC was increased(12930/ul) but ESR and CRP was in normal range.(ESR : 5mm/hr, CRP: 1.34 mg/L) In the MRI, 
there are multiple cysts with septum on 4th MCP joint dorsal side. On T1-weighted images, the cyst have low intensity, on T2-weighted 
images, The septum of the cyst appears as a low signal intensity and in-side of the cyst and arrounding soft tissue appears as a high signal 
intensity. we performed surgical treatment and we found multiple cysts with thick septations and a large amount of yellow, sticky odorless 
abscess were observed. We removed all cysts and got massive irrigation and debridement and primary closure was performed.
Acknowledgment:
Results
In pathologic biopsy results, Periodic acid-Schiff (PAS) staining , aspergillosis was diagnosed with fungal hyphae and chronic 
granulomatous inflammation. Chest CT, performed to distinguish primary aspergillosis, there was no clear evidence of aspergillosis. So 
Voriconazole 200mg was used every 12 hours for 4 weeks, the hand lesion showed complete healing without aggravation of discharge or 
wound.
Discussion and conclusion
As a treatment, Azoles-based antibiotics are the main agents for the treatment of invasive aspergillosis, and Voriconazole is known to be 
the most effective. Amphotericin-B is also used, but it is not effective for invasive lesions and is known to have more side effects. In this 
case, invasive lesions with abscess, medication alone may not be effective, and surgical treatment such as debridement of local necrotic 
tissue should be performed at the same time. In Korea, tuberculosis can be suspected in many cases when cold abscesses occurs on the 
limbs. If there is a previous history of leukemia, organ transplantation, or a long-term immunosuppressive treatment, we should suspect an 
infection with aspergillosis. Rapid diagnosis and treatment through biopsy and fungal culture are important in determining the prognosis 
of patients .
Keywords: Aspergillosis, Rheumatoid arthritis, hand



Poster Sessions

351

The 62nd Annual Congress of the  Korean Orthopaedic Association 2018

 Presentation No. 67  

Title: Plate fixation technique for comminuted FDP avulsion fracture (Jersey's finger)

Authors: JEONG HWAN KIM1 , YOUNG JU NOH1 , HAK JIN MIN1 , HYE YEON CHOI1

Presenter: YOUNG JU NOH Corresponding Author: JEONG HWAN KIM Field: Hand

Affiliation: 1. SEOUL MEDICAL CENTER { Orthopaedic }  

Case: Avulsion fracture of flexor digitorum profundus (FDP) tendon is relatively rare fracture at the distal phalangeal base than avulsion 

fracture of terminal extensor tendon. Terminal extensor avulsion fracture, known as bony mallet finger, could be successfully treated by 

closed reduction and pinning, such as extension block technique. However, most of FDP avulsion fracture, known as Jersey's finger, needed 

open reduction, because of the proximal migration of fracture fragment and difficulty of pin fixation. Up to date, most of FDP avulsion 

fractures were treated by open reduction and fixation by suture button or suture anchor technique. We report a case of comminuted FDP 

avulsion fracture, successfully treated by open reduction and plate fixation technique.

A 16-year-old male patient visited our out-patient clinic with pain on his right ring finger with limitation of motion. He got a direct injury 

at finger tip during playing a baseball. On the plain radiograph, large avulsed fragment of distal phalanx was shown at the volar side of 

middle phalangeal level. And there was another small fragment was shown at the volar side of distal interphalangeal joint level. Magnetic 

resonance imaging (MRI) had revealed a comminuted FDP avulsion fracture in the ring finger. We performed open reduction. Under digital 

nerve block, volar zigzag incision was made from distal phalangeal level to proximal interphalangeal joint level. After dissection, A4 pulley 

was partially injured during proximal migration of FDP avulsion fracture fragment. The comminuted small fragment was too small to be 

fixated directly. However, the large fragment was large enough to be fixed by plate and screws. We performed internal fixation of large 

fragment with a two hole plate and two 1.2mm screws (Jeil medical, Korea). And we fixaed small fragment by sutures. After two weeks 

from surgery, gentle flexion exercise was started. After six weeks from surgery, the range of motion was recovered fully. At the one-year 

follow-up, the patient had no pain and he had full range of motion. And there was no irritation sign or discomfort at the plate insertion

site. All FDP avulsion fracture could not be treated by plate fixation. However, if the fragment was large enough to be fixed by

mini-plate and screw system, mini-plate and screw fixation could be successful treatment option.

Acknowledgment: There was no conflict of interest.
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Case:

Purporse : This study describes our experience with surgically treated cases of tumoral calcinosis causing carpal tunnel syndrome(CTS).

Materials and Methods : A 58-year-old woman underwent hand numbness and pain that persisted for 24 months. We follow up period 

was 12 months. We performed mini-incision technique for carpal tunnel release and removal of tumoral calcinosis

Results : Surgical release of the transverse carpal ligament and removal of the calcareous mass relieved the symptoms. And at 12 months 

after the treatment, she no longer had pain or numbness in her fingers and there was no recurrence of the mass.

Conclusion : Results of the current study demonstrated that Surgical release of the transverse carpal ligament and removal of the 

calcareous mass fast relieved the symptoms.

Acknowledgment: The authors declare that there is no conflict of interests regarding the publication of this paper.
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Case: AIN syndrome is rare. Among these, AIN with sudden symptoms is extremely rare. We report a case of sudden anterior interosseous 

nerve syndrome in a middle-aged female patient who undergone surgical treatment. A 51-year-old woman visited our hospital due to 

sudden onset of right thumb interphalangeal joint flexion disorder. She had no medical history and no history of infection, vaccination 

and trauma. The patient had been carrying heavy items at the factory for about 10 years, but she quit the job two years ago. Lately, she 

started to fold the paper case 2 weeks before the symptom, but she stopped working because of her symptoms. She had been treated 

conservatively with rest and physical therapy at the local clinic for 2 months, but symptoms progressed. Physical exam revealed no sensory 

change and no tingling sensation. Thumb interphalangeal joint extension motor grade was 5, but flexion motor grade was 0. Severe pinch 

grip power weakness and production of a weak “OK” sign were also noted. At first, ultrasound examination was performed under flexor 

pollicis longus (FPL) rupture impression, but only atrophy and degeneration of FPL and pronator quadratus muscle were observed. Routine 

electromyography and nerve conduction velocity showed incomplete right anterior interosseous nerve lesion. Further follow-up physical 

examination was performed and the following findings were observed: Resisted elbow flexion with forearm supination, resisted pronation, 

resisted flexion of middle finger FDS test, proximal anterior forearm tenderness and proximal forearm tinel sign are positive. The following 

findings were observed on MRI performed for further evaluation: High signal intensity on T2-weighted image with subtle enhancement of 

the flexor carpi radialis (FCR), radial part of the flexor digitorum superficialis (FDS), flexor pollicis longus (FPL), and pronator quadratus (PQ) 

muscles with atrophy and fatty degeneration. But no visible mass-like space occupying lesion along the median nerve. Surgical treatment 

was performed because spontaneous recovery failed despite the conservative management. We review literatures on AIN syndrome, 

report acute on chronic onset AIN syndrome and describe surgical treatment.

Acknowledgment: I would like to thank my dissertation advisor Dr. Kang for his advice and feedback.
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Case:

Objective: Spontaneous flexor pollicis longus (FPL) tendon rupture is rarely reported and the exact etiology is unclear. We want to present 

a case of unusual spontaneous FPL tendon rupture due to tendolipomatosis.

Method: A 64-year-old right-handed retired male teacher was referred to our clinic with an inability to flex the interphalangeal joint of his 

left thumb. Upon examination, no specific painful swelling in the left thumb was detected. However, the patient was unable to actively 

flex his thumb at the interphalangeal (IP) joint. He had full passive range of motion of IP joint. Magnetic resonance imaging (MRI) revealed 

complete FPL tendon rupture at the level of the distal one-third of the proximal phalanx. With the patient under general anesthesia, the 

FPL tendon was explored through a volar zig-zag incision. During the operation, the FPL tendon was found to be ruptured completely. 

Gross examination revealed a slightly yellowish denaturated tissue at the distal end of the ruptured tendon. We excised the denaturated 

tissue from the distal end of the ruptured tendon and sent it for histological examination. FPL tendon was repaired primarily via modified 

Becker method. Postoperatively, the left thumb was immobilized in a below-elbow plaster splint with extension block for 1 week, followed 

by dynamic splinting recommended for another 6 weeks and unrestricted full active motion at week 7.

Result: Histopathological examination revealed normal vasculature in the tendon tissue and degenerative changes associated with lipid 

deposits in the tendon tissue. At 12-month follow-up, the patient was completely asymptomatic and had excellent IP joint range of motion 

(0˚ to 40˚) in his left thumb. The wrist grip strength was 30 kg (28 kg in the Rt.) and the thumb pinch strength was 5.7 kg (4.7 kg in the 

Rt.). The Quick DASH score was 0.

Conclusion: Spontaneous rupture of the FPL tendon, attributed to degenerative changes caused by tendolipomatosis, is the first report of 

its kind, in the authors’ opinion. Early diagnosis followed by debridement and primary tendon repair provides an effective outcome.

Acknowledgment: All named authors hereby declare that they have no conflicts of interest to disclose.
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Case: Pertrochanteric fractures are progressively increasing due to increased mean age. Cephalomedullary hip nailing has been gaining its 
popularity for the treatment of pertrochanteric fractures. Some intraoperative fracture complications related to hip nailing such as femur 
neck fractures and femur shaft fractures around the distal interlocking screw site have been reported. However, advances in targeting 
device and center drilling technique reduce multiple perforations in the femoral cortex while making intraoperative periprosthetic fracture 
at the distal interlocking screw site uncommon. Intraoperative periprosthetic fracture at the distal interlocking screw site may be not 
common without multiple perforations in the femoral cortex. Here, we report a case of an intraoperative periprosthetic fracture at the 
distal interlocking screw site during hip nailing without accidental additional drilling.
An 83-year-old man sustained a simple pertrochanteric fracture (OTA 31-A1). This fracture was initially secured in a routine manner using 
a short hip nail (ITST nail, Zimmer, Warsaw, IN, USA) after closed reduction. Targeting device with center drilling was used uneventfully 
for the insertion of distal interlocking screw. There was no accidental additional drilling that could act as stress risers. We found no 
periprosthetic fractures on postoperative radiologic findings. Intraoperative periprosthetic fracture at the distal interlocking screw site was 
found 3 weeks after surgery. The short hip nail was revised with a long hip nail (11 x 340mm) to secure a fracture that occurred at distal 
interlocking screw area. After 3 months of operation, radiologic findings show the callus formation and the course of union of fracture. 
We described a case of intraoperative periprosthetic fracture at the distal interlocking screw site that was inserted without event. As in our 
case, if these fractures are linear without displacement, these radiolucent line must be differentiated from nutrient artery canals because 
of their topography. Intraoperative fractures can be mistaken for nutrient artery canals. As in intraoperative bursting fracture of the 
femoral shaft during hip arthroplasty, intraoperative spiral fractures around the distal interlocking screw area can occur near nutrient artery 
canals. Early detection is very important to solve these fractures with immediate intraoperative revision with a long nail that would be the 
treatment of choice for intraoperative periprosthetic fractures at the distal interlocking screw site as for treatment of nail breakage.
Cephalomedullary hip nailing has been gaining popularity in recent years for the treatment of pertrochanteric fractures with satisfactory 
clinical results. In addition, with advances in implant and surgical technique, the incidence of intra- and postoperative complications related 
to hip nailing has been reducing.
Acknowledgment: Although the incidence of intraoperative fractures during hip nailing has reduced, these kind of fractures can still occur. 
Early detection with a high index of suspicion is necessary for immediate intraoperative revision.
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Case: We are presenting 4 cases of incomplete femoral neck fractures without trauma in elderly women taking long-term 
bisphosphonate(BP) treatment. All fractures were linear in the lateral aspect of the mid portion of the femoral neck and there was no 
history of repeated stresses such as increased activity or trauma. No deformities such as coxa vara were observed in all cases. Patients in all 
4 cases were taking BP drugs for a long time with osteoporosis. The duration of BP treatment was 3-6 years, and the BMD of the femoral 
neck was -0.9, -3.5, -3.5, and -1.8, respectively. None of the patients had other endocrine diseases, and no blood or other abnormalities 
were found in the blood, such as Ca and TSH. Bipolar hemiarthroplasty was performed in 2 cases (83 years, 80 years) and internal fixation 
was performed in the remaining 2 cases (73 years, 68 years) using screws. All patients started partial weight - bearing rehabilitation within 
tolerable range of pain from the third postoperative day.
Of the 4 cases, in one patient who underwent internal fixation using screws, the extension of the fracture line started to the distal 
direction from 1 month after surgery. In the 3 month follow up radiographs, the fracture line progressed vertically and extended about 
2cm further to the lesser trochanteric area. Patients can still walk without pain, but programs such as increased activity are not planned 
and more frequent follow up is needed. Long-term use of BP may result in a decrease in osteoclast function and bone turnover and 
may result in accumulation of microdamages, resulting in atypical femoral fracture in the cortical bone area. The patient received long-
term aledronate for 5 years until the fracture occurred. Even though the fixation is performed, when the fracture line is extended, it can 
be deduced that the healing process is also inhibited in the femoral neck fracture site. In this presentation, we report 4 cases of lateral 
incomplete impending fracture of the femoral neck without trauma in elderly patients taking long-term BP treatment. We named it 
atypical femoral neck fracture. It is necessary to consider the possibility that long-term use of BP has a negative effect on fracture healing 
in the femoral neck area as well as in the femoral shaft area, in the case of the fracture line extension after internal fixation. Finally, it is 
recommended to consider the reduction of healing potential in atypical femoral neck fracture in patients taking long-term BPs when 
determining the operation methods such as internal fixation and arthroplasty.
Acknowledgment: None
Keywords: bisphosphonate, atypical, femoral neck fracture, osteoporosis
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Case: This is a case report on missed bilateral femoral neck stress fracture in a 72-years-old male who was initially treated as spinal disease. 

The patient had pain in his left buttock and leg since he barely hit the cultivator about two months ago. He received physical therapy 

and medication, but did not improve, and later came to our hospital's spine center. At the spine center, L5-S1 HNP c spinal stenosis was 

confirmed on spine MRI and scheduled for surgery. The neurosurgeon consulted joint center for left buttock pain. Hip x-ray did not show 

any specific fracture. However, additional hip MRI showed both hip femoral neck stress fracture. In the end, he was treated only for spinal 

disease for two months, and now he was diagnosed and treated for Bilateral femoral neck stress fracture. Both femoral neck fractures 

were nondisplaced subcapital type and internal fixation using cannulated screw was performed. Bilateral femoral neck stress fracture 

is an uncommon but potentially serious orthopedic problem. This case shows that additional examination, such as hip MRI, should be 

perfrmed on femoral neck stress fracture that no found on simple x-ray in patirent with spine disease. Although not common, more delay 

in diagnosis can lead to secondary displacement of the femoral neck stress fracture. We discribe a bilateral feomral neck stress fracture 

hidden behind spine disease.

Acknowledgment: none
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Introduction: Hereditary multiple Exostoses (HME) is a rare, autosomal dominant inherited disease usually affecting the epiphysis of long 

bones resulting abnormal bone growth in metaphysis. Lesions growing in proximal femur may eventually lead to secondary degeneration 

of hip joint. We report the clinical outcome of THA in patients with HME after a minimum follow-up of 5 years.

Materials and Methods: We retrospectively reviewed medical data of the patients at two different institutions, who underwent THA due 

to HME between December 1995 and May 2011. Eight patients (10 hips) met the requirement of minimum 5-year follow-up. The study 

included 7 female and 3 male, and the mean age at surgery was 53 years. The mean durations of follow-up was 10.2 years. We evaluated 

the patients both clinically and radiologically before and after surgery. Clinical evaluations are composed of Harris Hip Score (HHS) and a 

questionnaire regarding pain and functional abilities of the patient. Radiologic evaluations include heterotopic ossification (HO), liner wear, 

radiolucent line, osteolysis, implant loosening and the ratio between mediolateral diameter of metaphysis and femoral stem.

Results: The mean HHS improved from 42 preoperatively to 94.1 postoperatively at the latest follow-up (P < .001). Radiographically, there 

were no early complications except 3 patients (4 hips) who were diagnosed of HO in the mean 1.5 year follow-up. Polyethylene wear was 

observed at 19.2 year follow-up of 1 patient (2 hips) who underwent bilateral THAs, and periacetabular osteolysis was also observed at 

Charnley Zone 1 in right hip of the same patient. Stem radiolucent line was positive in 4 patients (5 hips) and was mostly found in Gruen 

zone 2, 3, 5. Only 1 patient (1 hip) had a radiolucent line in Gruen zone 1, 7, 8, 14 at 7.2 year follow-up. But no patients had a lucent 

line exceeding 2mm in width. Metaphyseal fill ratio did not have any statistical significance with other radiographic parameters, such as 

radiolucent line (P = 0.310), cortical hypertrophy (P = 0.200), stem subsidence (P = 0.610). There were no cases of revision or reoperation 

reported at the time of last clinical follow-up.

Conclusion: Due to the rarity, there have been only few case-series regarding personal experience of THAs in HME. To our knowledge, 

we are the first to report the minimum five-year (mean 10.2 years) results THA in patients with HME, with a relatively larger scale of 

enrollment in two different institutions. Our data showed encouraging clinical outcomes and mid to long-term implant survival rate. With 

proper selection of implants and skilled surgical techniques, THA may be a reasonable option for patients of HME.

Acknowledgment: I wish to thank Min Nyeon Kim for his assistance with the data collection used in this report.

Keywords: Hereditary multiple exostoses, total hip arthroplasty, osteoarthritis, clinical outcome



Poster Sessions

355

The 62nd Annual Congress of the  Korean Orthopaedic Association 2018

 Presentation No. 75  

Title: Arthroscopic Classification of Labral Tear in Hip Dysplasia
Authors: DONG JIN SHIN1 , CHUL HO KIM1 , JI WAN KIM1 , MI YEON JEONG1 , JI HYUN LIM1 , PIL WHAN YOON1

Presenter: DONG JIN SHIN Corresponding Author: PIL WHAN YOON Field: Hip
Affiliation: 1. UNIVERSITY OF ULSAN COLLEGE OF MEDICINE, ASAN MEDICAL CENTER { Orthopaedic }  

Introduction: Acetabular labral tear is one of the causes of pain in patients with symptomatic hip dysplasia. Unlike the labral tear caused by 
abnormal and repetitive contact between the femur and acetabulum in the femoroacetabular impingement (FAI), the labral tear is known 
to occur mainly due to structural instability and a shear load of the hip joint. Arthroscopic findings of labral tear associated with FAI have 
been well documented in the literature. Those with hip dysplasia, however, are not well known and there are many cases that cannot be 
classified by previous criteria. In this study, we analyzed the labral tear observed in patients with symptomatic hip dysplasia who underwent 
either hip arthroscopy alone or periacetabular osteotomy (PAO) combined with hip arthroscopy. The patterns of such tears were (1) 
classified in terms of morphology according to arthroscopic findings, and 2) compared with preoperative MRI findings.
Materials and Methods: From March 2014 to February 2018, we retrospectively reviewed prospectively collected data sheets, 
intraoperative pictures and video for patients who underwent hip arthroscopy alone or PAO combined with hip arthroscopy for 
symptomatic hip dysplasia. A total of 52 patients (hip arthroscopy alone in 22 patients, PAO combined with hip arthroscopy in 30 patients) 
were included in the study. There were 7 males and 45 females. The mean age was 40.5 years (range, 15-66 years). The labral tear was 
classified according to the presence of the labrochondral junction (LCJ) disruption, capsulolabral recess (CLR) avulsion, labral displacement, 
and the instability of the torn labrum. Concomitant findings included rupture of the ligamentum teres, paralabral cyst, and articular 
cartilage damage of the femoral head or acetabulum. The lateral center-edge angle (LCEA) was measured on radiographs, and intra-
articular lesions were confirmed on MRI and compared with arthroscopic findings.
Results: According to our criteria, there were 6 cases (11.5%) of type 1 which showed partial delamination of the labrum without LCJ 
disruption, CLR avulsion, and displacement of the labrum. When type 2 was defined by labral tear which showed LCJ disruption <2 cm 
without displacement of the labrum, there were 8 cases (15.4%) of type 2a without CLR avulsion and 5 cases (9.6%) of type 2b with 
CLR avulsion. Among the type 3 which showed labral tear with LCJ disruption ≥2 cm, there were 2 cases (3.8%) of type 3a without CLR 
avulsion and labral displacement, and 12 cases (23.1%) of type 3b with CLR avulsion and labral displacement. There were 19 cases (36.5%) 
of type 4 which showed LCJ disruption ≥2 cm, CLR avulsion, and labral displacement with instability. Labral tears were observed in the 
anterosuperior or superior quadrant of the acetabulum in all cases. The rupture of ligamentum teres was founded in all patients, including 
partial rupture (37 cases) and complete rupture (15 cases). Articular cartilage damage of the femoral head or acetabulum were observed 
in 20 cases (38.5%) and 14 cases (26.9%), respectively. Radiographically, LCEA averaged 10.3⁰ (range, -10 to 20⁰), and all cases classified 
as type 4 labral tear showed joint space narrowing of the affected hip. All cases of CLR avulsion, ligamentum teres rupture, and paralabral 
cyst were confirmed on MRI, however, LCJ disruption and labral displacement were observed only in type 4.
Conclusion: Arthroscopic findings of a labral tear in hip dysplasia were different from the conventional classification. It is expected that 
the classification using the authors' methods will be useful for determining the degree of labral tear in hip dysplasia and predicting the 
prognosis of treatment outcome.
Acknowledgment: None
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Introduction: In locking intramedullary nails, the most important problem is to put the distal interlocking screw accurately and quickly with 
minimum radiation exposure. The purpose of this randomized control study of was to compare the attempt at number of distal locking and 
surgical time and accuracy of distal locking with either free-hand fluoroscopic guidance or with a distal targeting system.
Materials and Methods: The inclusion criteria of the study were patients older than 60 years who underwent unstable intertrochanteric, 
and subtrochanteric fracture. Pathological fractures due to tumors and patients with reoperation due to nonunion were excluded from the 
study. Based on the sample size calculation, 18 patients per group were enrolled. The patients were divided in two groups: distal locking 
with freehand fluoroscopic guidance (group I, n=18) and target device (group II, n=18). The primary outcome in this study was the attempt 
at number of distal locking. The secondary outcomes were the operative time and angle between distal locking screw and nail.
Results: In group I, the mean attempt at number of distal locking for two screws was 11.5±7.4 times and the mean operation time was 
76.89±11.0 min, and the angle between distal locking two screw and nail were 1.23±0.89, 3.23±1.71, respectively. In group II, the mean 
attempt at number of distal locking for two screws was 11.5±7.4 times and the mean operation time was 76.89±11.0 min, and the angle 
between distal locking two screw and nail were 3.23±1.71, 5.17±3.91, respectively. All outcomes were statistically significant difference 
between group I and group II (P<0.001)
Conclusion: The attempt at number of distal locking for two screws is significantly reduced with distal targeting system compared with 
free hand fluoroscopic guidance. Also the operative time and the angle between distal locking screw and nail are significantly reduced 
with a distal targeting system.
Acknowledgment: none
Keywords: Hip fracture, Radiation, Distal targeting device
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Case:

Background: Sciatic nerve injuries following total hip arthroplasty are disabling complications. Although degrees of injury are variable from 

neuropraxia to neurotmesis, mechanical irritation of sciatic nerve might be occurred by protruding hardware. This case shows endoscopic 

decompression for protruded acetabular screw irritating sciatic nerve, the techniques described herein may permit broader arthroscopic/

endoscopic applications for management of complications after reconstructive hip surgery.

Case presentation: An 80-year-old man complained of severe pain and paresthesias following acetabular component revision surgery. 

Physical findings included right buttock pain with radiating pain to lower extremity. Radiographs and computed tomography imaging 

showed that the sharp end of protruded screw invaded greater sciatic foramen anterior to posterior and distal to proximal direction at 

sciatic notch level. A protruding tip of the acetabular screw at the sciatic notch was decompressed by use of techniques gained from 

experience performing endoscopic sciatic nerve decompression. The preoperative pain and paresthesias resolved post-operatively after 

recovering from anesthesia.

Conclusions: This case report describes the first documented endoscopic resection of the tip of the acetabular screw irritating sciatic nerve 

after total hip arthroplasty. If endoscopic resection of an offending acetabular screw can be performed in a safe and minimally invasive 

manner, one can envision a future expansion of the role of hip arthroscopic surgery in several complications management after total hip 

arthroplasty.

Acknowledgment: All authors have no conflict of interest.
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Introduction: Of all types of acetabular fractures, posterior wall fracture is most common and shows complex fracture patterns. 

Comprehensive classification by the Arbeitsgemeinschaft für Osteosynthesefragen(Association for the Study of Internal Fixation [AO 

group]) has demonstrated that the prognosis of fractures are critically influenced by certain features of acetabular fractures. Pure 

fracture-dislocation with marginal impaction (type A1.3) shows worst prognosis. Furthermore, development of osteoarthritis or avascular 

necrosis could occur from associated displacements if not properly recognized and treated. Current surgical methods are accompanied by 

difficulties in observing precise quality of the reduction and shape and congruity of the articular surface of the acetabulum because of its 

three-dimensional complexity and the interference of metals on the radiologic images. For these reasons, a stable congruous hip joint with 

complete union of the fragments should be obtained. However surgeons’ chief concerns arise when faced with difficulties of maintaining a 

marginally impacted and/or osteochondral free fragment in its elevated and reduced position.

Materials and Methods: Of 29 patients who were included in this study, 13 patients showed impacted acetabular fractures. Mean age 

was 48.8, and 12 were males and 1 was females. Mean follow up period was 10.8 months. In all patients, Kocher-Langenbeck approach 

was used to surgically treat the fracture. First, removal of osteochondral free fragments in the hip joint was conducted and the extent of 

marginal impaction was observed by applying gentle traction at the hip point. Reduction of the posterior wall fragments and capsular 

ligaments was done, and temporarily fixed with Kirshiner wires. Mini-screw(2.0 or 2.4mm) or lagscrew(2.7mm) was used to reduce 

marginally impacted or osteochondral free fragments. For larger fragments, 3.5mm cortical screws were also used. Autologous bone graft 

was used to fill in the gaps resulting from the elevated marginal fractures. Buttress-plating were implemented to support the outer gaps 

of the reduced fragments. The buttress plates were slightly undercontoured in order to provide enough compression to the posterior wall. 

Therefore, we have investigated the clinical results of surgical use of mini screws in acetabular posterior wall fractures.

Results: Excellent reduction was obtained in 69% of the cases; satisfactory in 31% that correlated with favorable clinical prognosis. 

Postoperative complications included post-traumatic osteoarthritis (8%), heterotrophic ossification (31%).

Conclusion: In posterior wall acetabular fractures, presence of impaction closely correlates with clinical prognosis. Therefore, impacted 

fractures should always be kept in surgeons’ minds, and should not be missed. Utilization of mini-screws in posterior wall acetabular 

fractures has proven its feasibility by providing excellent mechanical stability in patients with impacted or comminuted acetabular fractures.

Acknowledgment: Thanks to Ulsan university hospital, I earned this opportunity to research.
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Introduction: It is essential to the stability of the fracture site and proper blood supply for fracture healing. - Cerclage wire has several 

strengths as next.

1. It is the only metallic implant with centripetal force.

2. It is used not to penetrate bone but to wrap the cortical bone, so it is useful in the osteoporotic patients, periprosthetic

fracture and severe comminuted fracture.

- Cerclage wire has several weaknesses as next.

1. It must be used in a 360 degree cerclage.

2. It is technically difficult to pass through the tight enthesis of bone, the blood supply can be blocked, the risk of important

vessels and nerve injury, and the operation time is delayed.

The purpose of this study is to evaluate of the mechanical stability using finite element analysis (FEA) between widely used

cerclage wiring and new conceptual C-shaped implant.

Materials and Methods: To collect the mean diameter of proximal femur shaft, total 20 femurs considering age and sex matched were 

selected. The coronal and sagittal diameter of several parts of femur was measured on axial CT image. A cerclage wire was made with 

a 1.6mm diameters multi-strands stainless steel and Vitallium Alloy cable and a new conceptual C-shaped implant was made with 

SUS316LVM high tensile bar (yield stress 800MPa). A cerclage wiring was achieved up to 150lb of tension. The C-shaped implant was 

composed of 3 major design factors such as circumference angle, diverse shape and thickness. The circumference angle was decided at 

270 degree. The diverse shapes are simple C-shape and embo C-shape. The thicknesses are 1mm, 1.5mm and 2mm. We measured the 

contact pressure on the femur surface using FEA when the cerclage wiring and several designed C-shaped implant were inserted the 

femur.

Results: A contact pressure on the femur surface were measured 154 MPa when cerclage wiring was applied to the femur with a maximal 

permitted strength of 150 lbs. The known yield strength of the SUS 316LVM high tensile bar is 800 MPa. If the Cshaped implant have more 

than 800MPa stress, the elastic force is lost because of plastic deformation. The maximal stress of the C-shaped implant was measured 0.7 

mm thickness in the elastic region of the SUS 316 LVM material at a 270-degree angle. The contact pressure on the femur surface of the 

0.7mm simple C-shaped and the embo C-shaped implant was measured as 5.99MPa and 56.73MPa respectively.

Conclusion: The C-shaped implant which is made of SUS316LVM high tensile bar, using elastic power has a weaker fixation force to the 

femur than cerclage wiring. Further research is necessary.

Acknowledgment: no
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Case: The authors report a rare case of sciatica caused by an acetabular paralabral cyst of the hip joint. A 58-year-old woman presented 

with a 2-year history of left hip pain and paresthesia along the left buttock and radiating down to the posterior aspect of the thigh. 

Radiography showed mild osteoarthritis in both hip joint. Magnetic resonance imaging showed a cyst with low T1- and high T2-weighted 

signal intensity arising from a labral tear at the posterior aspect of the acetabulum. The cyst was connected to the joint space and displaced 

the sciatic nerve to the posterior side. The lesion was diagnosed as an acetabular paralabral cyst causing sciatic neuropathy. Because the 

main symptom was sciatic nerve paresthesia and the patient desired a less invasive procedure, arthroscopic debridement was performed. 

After surgery, the cyst and sciatic nerve paresthesia disappeared. At the 18-month follow-up, the patient had no recurrence. There have 

been several reports of neurovascular compression caused by the cyst around the hip joint. The current patient appears to represent a 

rare case of an acetabular paralabral cyst causing sciatic nerve paresthesia. The authors suggest that arthroscopic debridement for an 

acetabular paralabral cyst causing neuropathy can be an option for patients who desire a less invasive procedure.

Acknowledgment: The authors have no conflict of interest.
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Introduction: Under treatment of osteoporosis following hip fracture has been a global issue. Previously, from 2008 to 2011, the authors 

conducted a retrospective cohort study in Jeju Island where it was found that hip fracture occurred in 945 patients who were over 50 years 

of age. Among these 945 patients, 344 patients (36.4%) had their bone mineral density tested for and 218 patients (23.1%) received 

osteoporosis medication. The purpose of this study was to determine whether a patient’s education program could improve osteoporosis 

management after hip fracture using the data of this previous study for comparative purpose.

Materials and Methods: From November 1, 2014 to September 30, 2015, 190 patients with hip fracture who were over 50 years of 

age who were admitted for hip fractures at six hospitals were enrolled in the present study. During the hospitalization periods, patients 

underwent education sessions and provided brochures. Patients were evaluated rate of diagnosis and treatment of osteoporosis at six 

months after discharge and were followed-up for at least a year.

Results: Of 222 hip fractures, 190 patients (37 in men and 153 women) were enrolled at the six hospitals in 2015. Dual-energy X-ray 

Absorptiometry (DXA) was performed on 115 patients (60.5%) and 92 patients (48.4%) were prescribed medication for osteoporosis at 

time of discharge. Anti-osteoporosis medication was maintained in 43.7% of patients at 6 months follow-up and 40.2% of patients at 12 

months follow-up.

Conclusion: The osteoporosis detection and medication rate after hip fracture increased two fold after the intervention program. This 

interventional multicenter study demonstrate that patients education program in patients with hip fracture can improve antiosteoporosis 

medication and well maintained up to 12 months follow-up.

Acknowledgment: None
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Case: The medialization of cervicocephalic lag screw is a rare complication after intertrochanteric fracture synthesis with an intramedullary 

nail. Only 14 cases of intrapelvic penetration by 3 different instrument systems have been described in the literature. However, to our 

knowledge, there is no report of intrapelvic migration of the lag screw with wedge wing designed to increase fixation power from the 

DLT nail. We present a case of the intrapelvic migration of the lag screw with wedge wing from DLT nail. We also present a review about 

reported 14 cases with intrapelvic migration of the lag screw from various intramedullary nail device in the literature, and a review about 

the outcomes of DLT nail with ‘wedge wing’ designed to increase fixation power in the literature.
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Case: Injuries of femoral vessels following pertrochanteric fracture have been sporadically reported, but rare complication. In spite of its 

low incidence, the complication can have catastrophic consequences, so, it is very important to predict this complication. The main cause 

of this injury is in the course of surgical procedure, such as screw infiltration or drill. However, it also could be caused by a fragment of a 

lesser trochanter. Previous reports of these cases have been made and their importance has been emphasized by some authors. Therefore, 

we report a further case of our institution and propose a CT scan as a method to predict this complication.

Case report

A 70 - year - old man fell into the room and visited the emergency room with left hip pain. He had HTN, DM, Chronic kidney disease with 

CAPD. After X ray, he was diagnosed with fracture, intertrochater of femur, hip, left. A bony fragment was observed on the X-ray, and a 

lesser trochanter fragment was observed on the CT taken for further evaluation, pointing to the calcified femoral

vessels.

After the preoperative examination, closed reduction and IM nailing were planned and operated. The left thigh incision was made, and 

the muscles were tilted, and the fracture site and lesser trochanter fragment on the CT could be confirmed. At the moment of pulling 

out, arterial and venous blood flowed from deep femoral artery and femoral vein. The injured blood vessels were ligated with emergency, 

closed reduction under the C arm guide, and IM nailing was done using ZNN nail. Finally, under the C arm guidance, confirmed the 

reduction status, and the operation was terminated.

Discussion

We identified the bony fragment on the X-ray and confirmed that the fragment of the lesser trochater was pointing to the vessel in the 

CT taken. If the operation was performed without CT scan, it would be difficult to predict the complication of vascular injury. This may 

not be predictive of bleeding in the surgical field, and may have led to major complications. As previously mentioned, vessel injury after 

pertrochateric fracture is an uncommon complication, but it can have serious consequences if it occurs. Therefore, if bony fragments are 

seen on the X-ray, we think that performing pre-operative CT can help predict vessel injury.

Acknowledgment: We are very appreciate for submitting our poster. Thank you very much.
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Case: Consolidation delay and non-union are a major cause of morbility and cost-of-illness associated with fractures. Primary arthroplasty 

following non-union is a common choice of treatment, on account of bigger experience and divulgation of the technique. In young 

patients, on account of the high demand and component tear-and-wear, other surgical choices should be made to keep the joint mobile 

and with sufficient function for an active life with adequate quality-of-life. This is the case of a 55 years old male on whom a valgization 

osteotomy was performed when he as 20 years old, because of non-union of a femoral neck fracture. He had irregular follow-up with 

an Orthopaedist, with progressive hip pain and lack-of-motion. He had previous diagnosis of Hypothyroidism and bipolar disorder (with 

psychotic tendency). On consultation, he presented advanced hip arthrosis, with flexion limited to 60 degrees, internal rotation limited to 5 

degrees and Trendelenburg gait. He was proposed for total hip arthroplasty, which he accepted. After surgery the patient reports no pain 

and just a slight loss of flexion inferior to 10 degrees. He’s undertaking a rehabilitation protocol. Although progression to arthroplasty was 

inevitable, the procedure undertaken 35 years ago allowed the patient to have a normal life with is native joint during most of is work age, 

with minor limitation.

Acknowledgment: None.

Keywords: Osteotomy



Poster Sessions

360

The 62nd Annual Congress of the  Korean Orthopaedic Association 2018

 Presentation No. 85  

Title: The Rate Of Return To Work After Open High Tibial Osteotomy In Occupational Soldiers

Authors: CHULHEE PARK1 , BEOM KOO LEE1 , GWANG YOUNG JUNG1

Presenter: CHULHEE PARK Corresponding Author: BEOM KOO LEE Field: Knee

Affiliation:  1. ARMED FORCES CAPITAL HOSPITAL { Orthopaedic } 

Introduction: Good results have been reported after performing high tibial osteotomy(HTO) to the patients with genu varum deformity 

and medial compartment osteoarthritis. The purpose of this study is to evaluate the rate of return to work and physical activities after open 

wedge HTO in occupational soldiers.

Materials and Methods: We reviewed 23 occupational soldiers with varus deformity & medial compartment osteoarthritis of knee. They 

were followed up more than a year(average of 34 months). All of the patients were male and 44.2 years old (26 to 55). The patients with 

Osteoarthritis classified as K-L grade II were 34.8% (8 cases), 60.9%(14 cases) were grade III, 4.3%(1 case) were grade IV. We evaluated 

preoperative and postoperative femorotibial angle(FTA), IKDC score, Lysholm score, Tegner score. We also evaluated the level of physical 

activities in military unit, rate of return to work and the scores of army physical fitness test.

Results: The preoperative FTA was varus 6.7 degrees and the postoperative FTA was valgus 2.2 degrees. IKDC scores represented the 

improvement from 44.7 to 72.9(p=0.019), Lysholm scores from 48.3 to 74.3(p=0.007). Tegner scores improved to 4.7 from 4.5, but it 

was not a valid changes(p=0.857). 91.3%(21cases) were classified as medium to high level of physical activities in military units. 10.7%(3 

cases) did not return to preoperative duty in military unit and all of them were in high level of physical activities. 4.3%(1 case) could not 

participate to the army physical fitness test preoperatively, whereas all of 23 cases could not perform the test postoperatively.

Conclusion: The functional scores and mechanical axis improved after performing high tibial osteotomy(HTO) to the patients with genu 

varum deformity and medial compartment osteoarthritis. But the soldiers with previous high level of physicial activities showed limited 

returns to their previous duties in military units.

Acknowledgment: none
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Introduction: The purpose of this study was to evaluate clinical and radiologic outcomes, and to analyze the histologic findings of repaired 

cartilage in older patients who underwent fibrin-matrix autologous chondrocyte implantation (fibrin-matrix ACI).

Materials and Methods: From January 2013 to February 2014, a prospective study was conducted on 16 patients (16 knees) who 

underwent fibrinmatrix ACI for International Cartilage Repair Society (ICRS) grade III or IV chondral lesions of the knee. The major lesion 

was in the medial femoral condyle in all patients. The mean age of the patients was 58.1 ± 6.2 (range: 51-66) years, and the minimum 

follow-up period was 2 years. All patients had clinical and radiologic evaluations at 3 months, 6 months, 1 year, and 2 years after surgery. 

Twelve patients had second-look arthroscopies at 1 year after surgery, and implanted chondral biopsies were performed in 11 of these 12 

patients for histologic analysis.

Results: Functional disability assessment scales for the knee significantly improved after fibrin-matrix ACI (p<0.05). The visual analogue 

scale (VAS) score significantly decreased from 6.7 ± 1.2 to 2.0 ± 1.8 (p<0.001). The mean modified magnetic resonance observation of 

cartilage repair tissue (MOCART) score was 83.8 ± 17.3 at 1 year after surgery, and 74.0 ± 19.2 at 2 years after surgery. Regeneration of 

the tissue with hyaline-cartilage was confirmed histologically.

Conclusion: Satisfactory clinical and radiologic outcomes were obtained from gel-type fibrin-matrix ACI technique in older patients with a 

cartilage defect of the knee. Histologic analysis confirmed that the new regenerated tissue with hyaline cartilage filled the cartilage defect 

area. Therefore, fibrin-matrix ACI may also be an applicable treatment for older patients with chondral lesions of the knee.

Acknowledgment: This study was supported by Inha University research grant.
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Introduction: Peripheral nerve block is one of the many options available to reduce pain after total knee arthroplasty. Among the various 

kinds of peripheral nerve block procedure, femoral nerve block (FNB) using ropivacaine is a very effective method for reducing pain. 

However, it has been known to cause weakness in the quadriceps femoris, resulting in an increased risk of fall during ambulation after 

surgery. The purpose of this study was to compare the effectiveness of femoral nerve block on pain and muscle strength with different 

concentrations of ropivacaine.

Materials and Methods: Our study was performed on 120 patients with knee osteoarthritis who had undergone total knee arthroplasty 

between January 2016 and December 2016. Patients were divided to 3 groups depending on the concentration of ropivacaine: Group 

1 received 0.125% ropivacaine 6ml FNB; group 2 received 0.2% ropivacaine 6ml FNB; group 3 received nomal saline 6ml FNB. Femoral 

nerve block with 1% lidocaine 10ml and 0.75% ropivacaine 10ml was performed to all groups at 3 hours after surgery. From the day after 

surgery, each group of patients were injected 4 times with femoral nerve block on their own designated concentration of ropivacaine 

with an interval of 6 hours. The severity of pain was estimated by VAS (Visual analogue scale) and the strength of quadriceps femoris was 

measured using MRC (Medical Research Council) grade and knee extension angle.

Results: VAS score in group 3 was significantly higher compared to other groups; MRC grade in group 2 was significantly lower than in 

other grades, and knee extension angle in group 2 was significantly lower than in other groups at 6 pm on the day of and at 6 am on the 

day after surgery. VAS score, MRC grade, and extension angle of all groups showed no significantly difference at other times.

Conclusion: Femoral nerve block with 0.125% ropivacaine after total knee arthroplasty shows effective reduction of pain without inducing 

quadriceps femoris weakness.

Acknowledgment: I would like to thank my dissertation mentors and seniors, Jung-Wook Huh, Man-Jun Park, Young-Chul Ko, Dong-Jun 

Ha, Sook- Hyun Park, and Tae-Hong Park
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Case: A 53-year-old man was admitted with a mild medial knee pain and persistant lateral ligament instability of ankle, pain and edema 

of the medial posterior tibial tendon(PTT) attached site due to malunion of tibia shaft fracture occured 1.5 years ago. He complained 

of edema and pain along the medial PTT attachment area, and tenderness of CFL The AOFAS score was 56 points, the mild pain was 

occured when walking flatland and stairs. In the plain radiographs taken pre-operation, the fulllength weight bearing view of the lower 

limb showed mechanical femur-tibia axis of 7˚ and angle between distal tibia joint plane and horizontal line(TPI) of 13˚(normal angle: 9˚). 

The preoperative ankle MRI showed multilobular cystic lesion around the PTT, and CFL insufficiency. On knee MRI, cartilage or ligament 

disease were not observed other than mild degenerative changes at the medial meniscus posterior horn. Therefore, the surgeon decided 

to perform HTO to correct lower extremity alignment for treat the mild pain of knee and pain of ankle. The goal was to target the 

mechanical axis to 0 .̊ The Miniaci method was used to measure the pre-operative correction angle and the appropriate correction angle 

was confirmed by C-arm during the operation. There was no procedure for ankle. At 3months follow up, the patient was relieved of pain 

in the knee, a significant relief in medial ankle, and improved lateral instability .The AOFAS score improved to 75, and the patient was 

satisfied with the outcome. On the ankle postoperative MRI at 3months, a decrease in the cystic lesion around the PTT was checked, and 

TPI was improved 13 to 7 .̊

Acknowledgment: HTO is a treatment to improve pain and function by changing the mechanical axis to the lateral in medial knee 

osteoarthritis patients with genu varum. But, the effects on subtalar and ankle joint are not considered in most cases because they are 

based on the alignment of the hip-knee-ankle joint. However, when HTO is performed, the mechanical axis of lower limb is changed, so 

the balance of the ankle is inevitably changed in horizontal on the ground. In our case, varus deformity was caused by malunion of tibia. As 

a result, the increase in eccentric load to the medial ankle joint resulted in persistent medial ankle pain and tenderness and edema around 

the posterior tibial plateau. The pathologic findings can be confirmed through preoperative foot MRI. If foot treatment is performed to 

treat the symptoms of the foot, it may lead residual pain and stiffness of the foot after surgical treatment. The correction of mechanical 

axis of lower limb through the HTO may be helpful in the treatment of the ankle lesions by changing the slope of the ankle and the contact 

stress.
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Case:

Background : The medial closing wedge distal femur osteotomy has been favored over lateral open wedge distal femur osteotomy due 

to high rate of non-union. Bone non-union is a challenge for the patient as well as the surgeon. Teriparatide is a peptide representing the 

amino-terminal portion of human parathyroid hormone. The teriparatide is effective in terms of fracture healing. We present a case of 

non-union of medial closing wedge distal femoral osteotomy treated with teriparatide.

Methods : A seventeen-year-old female presented with bilateral genu valgum deformities. The medial closing wedge distal femur 

osteotomy was done on both sides of knee. Femoral-tibial angles of both knees changed from 168° preoperatively to 175° postoperatively. 

The process of bone healing was well observed on right knee, however, it was absent on left knee until postoperative three months. The 

patient was stared to treat with teriparatide at postoperative three month.

Results : The bone healing process of left knee was completed after 5months of teriparatide treatment. Treatment with teriparatide was 

discontinued then. No side effects attributable to the drug were observed during treatment. At postoperative one year, the x-ray image 

shows unions of bilateral medial closing wedge distal femur osteotomies, and all plates and screws were removed.

Conclusion : Our report showed that teriparatide could be an option of treatment for non-union of medial closing wedge distal femur 

osteotomy.

Acknowledgment: none
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Case: We report five cases of regeneration after arthroscopic treatment of lateral discoid meniscus in children from September 2007 to 

May 2017. All cases had extension limitation of the affected side knee and diagnosed as discoid lateral meniscus with tear by MRI before 

surgery. In all cases, follow-up MRI was used to diagnose regeneration of meniscus and 1 case was confirmed by arthroscopy. Case 1 was 

a 9 - year - old girl who underwent arthroscopic reshaping and repair. At four months after the operation, regeneration of ring shaped 

lateral meniscus was diagnosed by follow - up MRI. Case 2 and 3 were 12 and 13 - year - old girl who also underwent arthroscopic partial 

resection and repair, respectively. At three months after the operation, regeneration of ring shaped meniscus were diagnosed by follow - 

up MRI. Case 4 was a 7-year-old boy who had undergone the same procedure as before cases. At the 6 – year postoperatively, he had no 

symptom, but follow – up knee Rosenburg x-ray showed persistent hypoplasia of femoral lateral condyle, and then, regeneration of ring 

shaped meniscus were diagnosed by follow - up MRI. Case 5 was a 9-year-old boy who underwent arthroscopic reshaping and repair. At 

7 months after the operation, complete regeneration of lateral meniscus was diagnosed by follow - up MRI. Case 1,2,3,4 were observed 

without any symptoms, but in case 5, the pain in walking was worse at 11 months postoperatively, arthroscopic partial resection was 

performed. To the authors’ knowledge, only two cases have been reports in the literature about regeneration of a discoid meniscus after 

arthroscopic surgery. The cause of lateral discoid meniscus regeneration is unclear, but surgeon should recognize the possibility of post-

operative meniscal regeneration.

Acknowledgment: none
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Case: Musculoskeletal Infection Society(MSIS) criteria are used widely and usefully to diagnose acute and chronic periprosthetic joint 

infection(PJI) in clinic. We report five cases who meet the MSIS criteria, but final diagnosis were not infection but other diseases from 

October 2013 to February 2016. Case 1 is a 58 year-old-male who was diagnosed with PJI and had 2 stage surgery. He visited our hospital 

4months later because of persistent fistula. The revision surgery was considered in accordance with MSIS major criteria. Although there 

were fistulas connected to the joint on the operative field, there was no evidence of infection and necrotic tissue. And the frozen section 

biopsy showed less than 5/HPF. So fistulectomy, linear exchange and gastrocnemius rotational flap coverage was done to cover the soft 

tissue defect. During the follow-up period of 4 years, there was no evidence of recurrence of the infection clinically, radiologically and 

serologically. So it is doubtful whether diagnosis of PJI is appropriate Case 2 is a 77 year-old-female who visited our hospital with both 

knee pain and edema 8 years after both TKA. She was diagnosed PJI and considered 2 stage surgery because three out of five MSIS minor 

criteria exist. On the operative field, white pigmented hypertrophic synovium was observed but infection sign was not prominent. So 

even though surgical findings are appropriate for liner wear and subsequent synovitis, but according to the MSIS criteria for infection, PJI 

can be diagnosed and a 2 stage revision was performed. There was no clinical or serologic evidence of recurrence of infection during the 

2-year follow-up period. Although MSIS criteria for PJI were adequate, we think that the symptoms were caused by inflammation due to 

severe wear of liner. Case 3,4,5 are 67, 71, 73 year-old-female who had pain and effusion 3years, 22months, 3months after TKA or UKA, 

repectively. Although three out of five MSIS minor criteria exist, they were diagnosed with rheumatoid arthritis. So they were clinically and 

serologically improved with arthroscopic synovectomy and medication. Although MSIS criteria are useful for diagnosing PJI, there are cases 

of clinical manifestation and serologic markers and joint fluid analysis similar to infection. So we must be careful not to misdiagnose non-

PJI as PJI.
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Introduction: Rotational alignment of the components is one of the important factors that are related to the long-term good prognosis 

and stability after TKA. In case of femoral rotation, the surgical transepicondylar axis(sTEA) is known as the best accurate reference 

because it reflects flexion-extension axis of the knee joint. But, there is no consensus on determining the tibial component rotation yet 

and several references have been introduced. The purpose of this study is to evaluate the accuracy of the surgical technique of aligning the 

rotation of tibial component with anterior tibial curved cortex(ATCC) and midsulcus line, and its correlation of surgical outcomes.

Materials and Methods: Thirty-three cases of primary total knee arthroplasty from January 2009 to February 2010 were included. In all 

cases, a line that is connecting the center of the tibial attachment of posterior cruciate ligament(PCL) and the sulcus between medial 

and lateral tibial spines was taken as the AP axis of tibial component, and tibial template was matched with the anterior curved cortex of 

tibia at the cutting level. Computed tomography(CT) scan was performed at the seventh day after surgery. The sTEA(a line connecting 

medial femoral sulcus and the most prominent point of lateral femoral epicondyle) was projected to the image at cutting level of proximal 

tibia, and the rotation angle of tibial plate(TPRA) was defined as the angle between posterior condylar axis of tibial plate(PTCA, a line 

connecting medial and latera posterior edges of tibial plate) and sTEA. Three kind score(KSS, knee function score, patella score) was 

measured preoperatively and the time of last visit.

Results: PTCA had a mean external rotation of 4.51° ± 2.21° (0.33-7.84°) to sTEA and no cases of internal rotation. The KSS improved 

from 57.0 ± 16.4 points preoperatively to 91.5 ± 3.8 points postoperatively (p <.001), and the knee function score improved 47.0 ± 15.9 

preoperatively to 78.5 ± 5.8 postoperatively (p <.001) The patella score improved from 20.3 ± 4.8 to 24.2 ± 2.8 postoperatively (p <.001). 

There was no significant correlation between the rotation of the tibial component and each score.

Conclusion: In total knee arthroplasty, the method of using the anterior tibial curved cortex and the midsulcus line in determining the 

rotation of the tibial component is considered to be a good method of securing the good rotational alignment of the tibial component.

Acknowledgment: None
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Introduction: The purpose of this study was to investigate the natural process without any management for the medial cortical disruption 
of b-TCP block used medial open-wedge high tibial osteotomy (MOWHTO) and the clinical and radiological results at minimum 12 month 
after removal of plate for MOWHTO.
Materials and Methods: 13 patients who underwent MOWHTO using a locking plate and b-TCP from April 2014 to March 2016 were 
reviewed in this study. Inclusion criteria were 1) medial cortical disruption of b-TCP block on x-ray images at before and after hardware 
removal, 2) second look arthroscopy and hardware removal was performed at minimum 12 months after initial surgery, 3) no surgical 
management for medial cortical disruption area and 4) minimum 12 months follow-up after hardware removal. Exclusion criteria were 
1) correct osteotomy to treat the chronic instability and 2) intraoperative occurrence of lateral cortical fracture. Total 8 patients, 13 knees 
were included and there were 2 females (4 knees) and 6 females (9 knees) with a mean age of 55 years (range, 48~65). The mean 
preoperative varus deformity was 6.4 degrees (5.2~8.4) and the mean angle of correction was 9.3 degrees (7.1~13.2). The mean interval of 
initial surgery and hardware removal was 394.9 days (368~476) and the mean follow-up period after removal was 505.3(372~784days). 
For the differential diagnosis of the delayed union or nonunion at the osteotomy site, the subjective pain at rest or weight-bearing and 
instability of the osteotomy site at hardware removal were evaluated. Radiological evaluation was based on the modified Radiographic 
Union Score for Tibial Fractures (RUST) score at hardware removal, changes of the mechanical axis (MA) angle, improvement of the medial 
RUST score and occurrence of union.
Results: All patients reported no resting or weight-bearing pain at the time of hardware removal. And, there were no instability or 
pseudomotion at osteotomy site intraoperatively. The mean modified RUST score before and after hardware removal was 7.31 (7~8) and 
RUST score at medial, lateral and posterior were 1.3 (1~2), 3 and 3. Even though the MA angle showed a changing trend, it showed no 
statistical difference at pre-removal, 3 months and 12 months after removal as final follow-up. In spite of medial RUST score were not 
recovered to 3 points at 3 knees, the osteotomy site of all knees showed solid union state at final follow-up.
Conclusion: The medial cortical disruption of the b-TCP block before and after the removal of plate for MOWHTO could healed 
spontaneously without any additional managements such as the debridement of b-TCP or new graft. During the short-term follow-up 
periods, the clinical and radiological results after hardware removal at minimum 12 months after the initial surgery were tolerable .
Acknowledgment: none
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Introduction: There are patients suffering from short stature and demanding limb lengthened due to social pressure. Previous designs of 
internal bone lengthening devices have been fraught with imprecise distraction, resulting in nerve injuries, joint contractures, nonunions, 
and other complications. Recently, a motorized intramedullary PRECICE2® nail was developed, however, its complications are unknown.
Materials and Methods: We retrospectively reviewed the records and radiographs of 11 patients who underwent limb lengthening with 
PRECICE2® between 2015 and 2018 to treat short stature. We used the Paley classification for evaluation of complications.
Results: Total 14 tibiae and 8 femora were lengthened after bilateral procedures in 22 cases with 11 patients. Mean age in year was 28.8
±6.2 (range, 19 to 34 ) and mean follow-up period was 14.7±8.2 months (range, 3 to 26). Mean total lengthening of femur was 4.6±
0.8mm (range, 3.5 to 5.4) with consolidation index averaged 27.1±10.3days/cm (range, 16.4 to 29.8 days/ cm). Mean total lengthening 
of tibia was 6.3±1.3mm (range, 3.8 to 7.3mm) with consolidation index averaged 33.1±4.3days/cm (range, 24.3 to 38.2 days/ cm). All 
patients had leg lengthened combined with successful correction of the mechanical axis alignment except one patient’s one leg resulting 
in tibia vara. No bone or soft tissue infections were observed. The knee and ankle range of motions were minimally affected. Of the 
complications requiring return to the operating room for an additional surgical procedure, there was 5 (22.7%) implant failure caused by 
nail nonfunctional distraction, nail fracture, and femoral crown breakage. There was 1 (9.0%) non-implant-related complication, including 
compartment syndrome.
Conclusion: Although there has been lots of improvement with motorized intramedullary nails, there are yet problems with instruments 
itself rather than opearative techniques. Surgeon’s must be aware of unexpected instrumental problems and should warn the patients 
before surgery.
Acknowledgment: none
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Introduction: Knee Osteoarthritis(OA) is a debilitating disease resulting in functional limitation and substantial pain. Nonsurgical 

treatments for functional improvements and pain reduction are limited in number and provide only short-term relief. In recent years, 

TissueGene-C(TG-C) is a recently-developed cell and gene therapy for knee OA. This present study explores the effect of ultrasound 

guided intra-articular injection of TG-C in patients with knee OA.

Materials and Methods: This study involved 9 patients who had received TG-C injection at our clinic before February 2018. All patients 

were identified at the initial visit as having grade 3 OA of the knee employing the KL scale. In the superolateral patellar approach, 

intraarticular TG-C injections were performed using ultrasound in the operating room. Clinical results were evaluated according to the 

International Knee Documentation Committee (IKDC) score, Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) 

score and Visual Analog Scale (VAS) at baseline, three and six months after injection. Data regarding adverse event were obtained.

Results: Nine patients of mean age of 63.3 ± 9.37 years were followed-up for a mean time of 6.22 ± 0.94 months. Seven of the nine 

patients were followed up for 6 months. The last follow-up IKDC (70.66 ± 20.15) and WOMAC (30.22 ± 15.83) scores improved when 

comparing with baseline values (IKDC 27.44 ± 7.23; WOMAC 62 ± 5.87). VAS decreased from 7.11 ± 1.17 to 4.44 ± 1.51 points after 

injection. One of nine patients had no improvement in IKDC, WOMAC scores and VAS. Four of nine patients showed swelling in the knee 

within one month, but there was no complication related to swelling at three month. No serious adverse events were reported.

Conclusion: Our results support the ultrasound guided intra-articular injection of TissueGene-C as a viable treatment in knee OA. This 

treatment option may provide patients with decreased pain and increased function

Acknowledgment: None
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Introduction: There were various surgical procedures depending on the cause. However, there is no clear treatment of choice. The purpose 

of this study was to evaluate the clinical outcome after surgical treatment of patellar dislocation

Materials and Methods: 37 patella dislocations, in total 29 patients, have been studied. There were 22 women and 7 men and the mean 

age was 12 years old (range 5-20 years). 12 patients had traumatic history but the others had not obvious cause. The primary surgical 

procedure was based on some or all of the lateral capsular release, medial capsular plication, vastus medialis oblique advancement, and 

patellar tendon medialization. When instability was recognized during the operation, The sling procedure, in which part of the rectus 

femoris tendon and patellar tendon was transferred to the medial collateral ligament of the knee, was performed. In patients with re-

dislocation, this "sling procedure" was performed with a part of the primary operation, and additional varus or derotational femoral 

osteotomy was performed. Before surgery, Q-angle, sulcus angle, congruence angle, proximal femoral angle, tibial rotation angle, and 

mehcanical femoral - tibial angle were measured by dividing into 4 cases of the re-dislocation group and 33 cases of the reduction group.

Results: The preoperative Q-angle was 6°(range:2°-9°) in the re-dislocation group, 7.6°(0.3°-16.6°) in the reduction group. The sulcus angle 

was 168.5°(158.5°-181°) in the re-dislocation group and 156.5°(131°–200°) in the reducion group. The congruence angle was 67°(30.1°

-110.2°) in the re-dislocation group and 58°(7.2°-134.1°) in the reduction group. The femur anteversion angle was 23.3(13.5°–33.4°) in the 

re-dislocation group and 27.1°(5.3°-48.9°) in the reduction group. The tibial rotation angle was 33.8°(26.7°-42.3°) in the re-dislocation 

group and 29.8°(17° -47°) in the reduction group. The mechanical femoral-tibial angle was measured as 4.9°(2.8°-8.9°) in the re-

dislocation group and 1.8° (-8.4°-17°) in the reduction group. One of three patients in the re-dislocation group had bilateral lesions and all 

4 re-dislocation groups were successfully corrected after the second surgery.

Conclusion: If deformation of the femur or tibia is accompanied like rotational deformity or genu valgum, the appropriate bony correction 

is required with soft tissue correction procedure. The sling procedure is a technique to preserve the up and down movement of the patella 

as much as possible. It can be used for primary surgery during primary or secondary dislocation.

Acknowledgment: None
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Introduction: Little is known about the effect of sagittal plane inclination on posterior slope and rotation in medial open-wedge HTO. The 

purpose of this study was to analyze the effect of sagittal plane inclination on posterior slope and rotation with quadrangular prism.

Materials and Methods: Two quadrangular prism models were made by 3D printer. The upper surface of quadrangular prism model 

had 45 degrees posterior slope. One quadrangular prism model was cut with parallel inclination to 45 degrees posterior slope. The 

other quadrangular prism model was cut with perpendicular inclination to sagittal axis of quadrangular prism model. The connecting 

jig was attached to the MTS 858 Bionix (MTS system Corp., MN, USA). The center line of connecting jig was same to the hinge line of 

quadrangular prism model. Using this equipment, coronal angular correction was performed by 10 degrees to 40 degrees. The change of 

posterior slope and rotation was measured by using Microscribe MX™(Immersion Corp., CA, USA)

Results: In the parallel inclination, posterior slope and rotation was maintained as the correction angle was increased. In the perpendicular 

inclination, posterior slope and rotation was changed as the correction angle was increased.

Conclusion: In the experimental study with quadrangular prism, sagittal plane inclination affects posterior slope and rotation.

Acknowledgment: None
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Introduction: The purpose of this study was to investigate the risk factors for revision of revision ACL reconstruction and to evaluate the 

clinical outcome after revision ACL surgery using a native footprint tunnel

Materials and Methods: 21 cases underwent revision surgery with ACL failure from 2010 to 2017. All cases underwent revision surgery 

using a new tunnel in native footprint. Postoperative the location of the femoral tunnel was determine by the preoperative CT and 

postoperatively tunnel enlargement measurements were compared on plain radiographs. Clinical results were analyzed by using the 

The International Knee Documentation Committee (IKDC), Tegner activity score and lysholm score. Outerbridge classification grade and 

meniscus state at the time of revision surgery were observed at the time of surgery and osteoarthritic signs were evaluated of preoperative 

radiograph in comparison with postoperative radiograph was done to assess postoperative progression of osteoarthritic change as it may 

affect clinical outcome afterwards.

Results: The IKDC score was 63.47 ± 9.95 preoperatively, but the score improved to 83.1 ± 8.51 at 1 year postoperatively. Lysholm score 

was significantly increased from 56.3 ± 13 to 75.1 ± 10.3 one year after surgery. The Tegner activity score increased from 3.62 ± 1.36 to 

7.3 ± 2.1. The theoretical centers of ACL as a whole bundle is 27.62±9.34 (x) of distance t and 18.14±7.95 (y) of distance h was detected 

of preoperatively. When assessed 1 year after surgery, h was 24.8 ± 5.35% and t was 28.5 ± 4.52%. On plain radiographs and by CT, the 

femoral tunnel enlargement was 12.80±2.92 mm preoperatively and 13.12±2.82mm postoperatively. One year after the operation, the 

tibial tunnel enlargement was 12.36 ± 2.00 mm preoperatively and 12.47 ± 2.52 mm postoperatively.

Conclusion: This study suggests that revision ACL reconstruction anatomical anterior cruciate ligament revision reconstruction provides 

satisfactory short term results as far as stability and function of the knee are concerned. We think making new femoral tunnel in native 

footprint is a recommendable surgical treatment method with satisfactory results.

Acknowledgment: .The limitation of our study is that it ran short of the number of subjects, and all the required clinical evaluation was 

done singlehandedly, so there can be an error while performing the evaluation prior to and after the surgery.
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Introduction: There are two basic designs in unicompartmental knee arthroplasty (UKA): mobile-bearing (MB) and fixed-bearing (FB) UKA. 

A controversy exists regarding which design is superior between MB and FB UKA, for patients with unicompartmental knee osteoarthritis. 

Although both MB and FB UKA systems have been improved recently, there is a paucity of data comparing patient-reported outcomes 

(PROs) between up-to-date MB and FB UKAs. The purpose of present study was to compare joint awareness and patient satisfaction 

following up-to-date MB and FB UKAs.

Materials and Methods: Between November 2011 and May 2015, 151 consecutive UKAs (63 MB UKAs and 58 FB UKAs) were performed 

by one surgeon and retrospectively evaluated. PROs were assessed and compared using the Western Ontario and McMaster Universities 

Osteoarthritis Index (WOMAC) score, Tegner activity score, Forgotten joint score (FJS), and 15-item satisfaction questionnaires at 

postoperative 3 years. Postoperative complications were also evaluated.

Results: There were no significant differences in the sub scores (Pain; 1.5 vs 2.1, p = 0.095, Stiffness; 1.2 vs 1.2, p = 0.970, and Function; 8.7 

vs 9.5, p = 0.476) and total score (11.3 vs 12.8, p = 0.371) of WOMAC, Tegner activity score (3.6 vs 3.5, p = 0.248), and FJS (67.2 vs 63.4, 

p = 0.262) between MB and FB UKAs at postoperative 3 years. Patient satisfaction was also compared in the two groups (all p > 0.05). 

There was no case of bearing dislocation in MB UKA group. Radiographically, the number of radiolucent lines were significantly higher in 

FB group (2 VS 10, p = 0.010).

Conclusion: With use of up-to-date MB and FB UKA implants, comparable PROs were observed between two groups.

Acknowledgment: There was no external funding source in this investigation.
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Introduction: Medial unicompartmental osteoarthritis(OA) of knee in the young and active patient is a challenging problem. In such a 

situation, High tibial osteotomy(HTO) still remains one of the favorite choice for surgeons because of its joint sparing advantage and 

significantly delaying need for replacement surgery. And cartilage damage associated with osteoarthritis and methods to regenerate 

the lost cartilage is still a research topic. The purpose of this study was to find whether microfracture with bone marrow aspirate 

concentrate(BMAC) augmentation improves cartilage cover and functional outcome compared with microfractrue only in high grade 

medial unicompartmental osteoarthritis in relatively young population.

Materials and Methods: Out of 517 cases treated for medial unicompartmental osteoarthritis between 2005 to 2015, 83 cases of HTO 

for medial unicompartmental OA knee in relatively young and active patients (Age 40 to 65 years) who fulfilled our inclusion criteria were 

selected for study. We retrospectively compared clinical outcomes, including Hospital for Special Surgery (HSS) score and Western Ontario 

and McMaster Universities Osteoarthritis Index (WOMAC) score between microfracture alone group comprising of 43 cases(group I) and 

microfracture with BMAC augmentation group comprising of 40 cases(group II) and at minimum of 2 year follow up. Also, secondary 

arthroscopic assessment performed simultaneously with removal of the plate after bone union. Cartilage regeneration was graded as 

I-No coverage, II-partial coverage (<50%), III-near full coverage (≥50% but <100%), IV-Full coverage (100%) and in group 1 also by 

International Cartilage Repair Society (ICRS) Cartilage Injury Evaluation Package. Hip-Knee-Ankle (HKA) angle and mechanical alignment 

were evaluated by teleroentgenography for radiologic outcomes.

Results: At the final follow-up, there were no statistical significances in the two groups in HSS score (p>0.05). Also,WOMAC were similar in 

the two groups (p>0.05). However, regarding the findings of second-look arthroscopy, grade I cartilage regeneration was found in 5 cases 

(17.2%), grade II in 15 cases (51.7%), grade III in 6 cases (20.7%) and grade IV in only 3 cases (10.3%) in Group I and grade I cartilage 

regeneration was found in 2 cases (8.7%), grade II in 8 cases (34.8%), grade III in 9 cases (39.1%), grade IV in 4 cases (17.4%) in Group II. 

Radiologic findings comparing HKA angle and mechanical alignment showed no significant difference (p>0.05).

Conclusion: Clinical outcomes were improved regardless of whether augmentation was administered or not. However, Microfracture with 

augmentation is more effective for cartilage regeneration than microfracture alone in medial unicompartmental OA. Therefore, Further 

studies are needed to determine the correlation between cartilage regeneration and clinical outcome.

Acknowledgment: None.
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Introduction: Well balanced knees with good alignment are essential for a well-functioning TKA with long survival of its implants. This 

prospective randomized study comparing navigation assisted TKA and conventional TKA reported the clinical and radiological outcomes 

at a follow-up of 10 years. The purpose of this study was to compare the clinical and radiological outcomes for patients that underwent 

navigation assisted TKA or conventional TKA after long term follow-up.

Materials and Methods: A total of 58 knees using conventional technique and 188 knees using navigational technique were available 

for physical and radiological examination 10 years after TKA. Clinical outcomes were evaluated using Hospital for Special Surgery (HSS), 

Western Ontario and McMaster Universities Arthritis Index (WOMAC), Knee Society (KS) function and pain scores. Radiological outcomes 

of the mechanical axis and its survivorship during 10-year follow up were also evaluated.

Results: There were no significant differences in the field of clinical outcomes between the two groups. In terms of radiological outcomes, 

the navigation group had fewer alignment outliers (7.3% vs 20%, p=0.006). Although the clinical outcomes showed no differences 

between the two groups, the survival rate was slightly better in the navigation group than in the conventional group without statistical 

significance (best case scenario; 100 % vs 95.3%, n.s., worst case scenario; 95.6 % vs 88.4%, n.s.).

Conclusion: Navigation-assisted TKA produced better alignment outcomes and better survival rates than conventional instruments 

although some of the differences were not statistically significant.

Acknowledgment: None
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Case: We report a case of subcutaneous pretibial sterile cyst after a reconstruction of the anterior cruciate ligament with achilles allograft 

tendons. The tibial graft fixation was with a 10mm Poly-L-lactic acid (PLLA) bio-absorbable interference screw 33 months earlier, but, the 

screw had not undergone complete resorption at the time the cyst occurred. No joint inflammatory reaction or graft insufficiency was 

detected. The patient underwent surgical exploration for cyst excision with removal of the broken bio-absorbable screw materials from 

the tibial tunnel. Intraoperative culture and Gram’s stain were negative. The tissue was sent for histological examination and the histology 

showed only chronic inflammation. Patient had an uneventful recovery after surgical debridement and were able to return to daily 

activities. A pretibial cystic mass should be considered as a possible complication in ACL reconstruction when using PLLA bio-absorbable 

screws, in spite of after removal of metal screw and spike washer. Cyst excision and removal of the broken screw materials will improve the 

symptoms and is well tolerated.

Acknowledgment: none

Keywords: pretibial cyst, poly-L-lactic acid, anterior cruciate ligament

 



Poster Sessions

369

The 62nd Annual Congress of the  Korean Orthopaedic Association 2018

 Presentation No. 103  

Title: Rupture of a Giant Baker’s Cyst Resolved with Arthroscopic Debridement in a Patient with Rheumatoid Arthritis

Authors: JIN KYU LEE1 , JUNG-HWAN CHOI2 , MOINUDDIN NADAF2 , JAE-HYUK YANG2

Presenter: JUNG-HWAN CHOI Corresponding Author: JAE-HYUK YANG Field: Knee

Affiliation:  1. HANYANG UNIVERSITY HOSPITAL, SEOUL, KOREA { Orthopaedic } , 2. HANYANG UNIVERSITY GURI HOSPITAL, GURI, 

KOREA { Orthopaedic }  

Case: Baker’s cyst rupture is an uncommon event; however, if it occurs, it may result in serious complications. Baker’s cysts are most 

frequently identified in osteoarthritic patients; although they may occur patients with rheumatoid arthritis (RA). Here, the authors report 

a case of a ruptured Baker’s cyst in a patient with RA. The lining of the cyst consisted of inflammatory cells that were very friable. When 

patients with RA develop lower-extremity edema and swelling, the possibility of Baker’s cyst rupture should be kept in mind.
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Case: Polyethylene wear can cause postoperative failure in total knee arthroplasty (TKA). Cross-linked polyethylene (XLPE, X3) has been 

developed to wear less, and used as an effective basic artificial solution in hip arthroplasty. In contrast, there is no clear clinical result in 

TKA till now.

Posterior-stabilized (PS) TKA has good clinical outcome as it is designed to improve femoral rollback and maximize knee flexion by 

engaging on the posterior side of the tibial post with flexion. But the design can make high local stress on the PS posts, so it has high 

possibility of fatigue resistance and oxidation. Anterior impingement of post, one of complications in PS TKA, can cause tibial post failure 

and polythene wear. Recently, in posterior-stabilized TKA, tibial post fracture have been reported, which cause the postoperative failure.

Here, we report 19 cases about re-operation with liner post fracture after PS TKA using the Scorpio Superflex X3 liner (16 cases) and 

Scorpio NRG X3 liner (3 cases). Most tibial post fracture can be suspected by various clinical symptoms. Therefore, through etiologic 

factors, the possibility of a tibia post fracture should be considered for the patients who underwent posterior-stabilized TKA using cross-

linked polyethylene.

In particular, if there is improper anterior post position or inaccurate intraoperative ligament balancing in TKA using X3 liner, clinicians 

should suspect liner post fracture. Furthermore, conventional liner should be considered instead of X3 liner for patients who underwent 

spine surgery to prevent liner post fracture.

Acknowledgment: None
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Introduction: Due to limitations of conventional transtibial (TT) techniques for ACL reconstruction, they have been modified and then 

useful in not only placing oblique femoral and tibial tunnel but also restoring the native femoral ACL footprint. In such modified TT 

techniques, however, tibial tunnels should be relatively more oblique and shorter for drilling femoral and tibial footprints through their 

centers. Thus, relatively shorter tibial tunnels and relatively longer bone-patellar tendon-bone (BPTB) graft of each patellar and tibial bone 

block (25-30 mm) may increase the length of the graft as compared with that of the tunnel. Graft-tunnel length mismatch with BPTB 

grafts occurs accordingly. This has been described as a potential complication of the modified TT technique for the ACL reconstruction 

using BPTB graft, which may lead to graft extrusion, failure of interference screw fixation as well as decreased stiffness, micro-movement 

and laxity of the graft. To avoid this, a shorter length of BPTB graft is required for the modified TT technique for the ACL reconstruction. 

Still, however, there is a paucity of data regarding the optimal length of each patellar and tibial bone block in this series.

Materials and Methods: The current single-center, retrospective study was conducted in a total of 64 patients who underwent primary ACL 

reconstruction with autologous BPTB graft  between March of 2015 and February of 2016.

We included the patients in the anatomical position. But we excluded the patients who had a past history of taking knee, revision ACL 

reconstruction or multi-ligamentous reconstruction surgeries. The current study was approved by the Institutional Review Board (IRB) of our 

medical institution (IRB approval No. KUCH-2013-048). The standard arthroscopic ACL reconstruction using the autologous BPTB graft was 

performed by the senior author.   We easured its length and that of the patellar tendon, patellar bone block and tibial bone block using a ruler.

Results: Our clinical series of the patients consist of 44 men (68.7%) and 20 women (31.3%) with a mean age of 31.8 (17-65) years old. In 

addition, they are composed of 34 left-sided (53 %) and 30 right-sided (47 %) cases.

To summarize, our results are as follows:

(1) The mean length of tibial tunnels was 33.7 mm.

(2) The mean degree of graft-tunnel length mismatch was 3.9 mm.

(3) The length of each patellar and tibial bone block was 21.7 mm.

(4) The length of each patellar and tibial bone block corresponds to 22.1 and 19.6 mm when that of the femoral tunnel is 30 and 25 mm.

Conclusion: In conclusion, our results indicate that it would be mandatory to determine the optimal length of tibial tunnels during the 

modified TT technique for the ACL reconstruction using the BPTB graft. But further large-scale, multi-center studies are warranted to 

establish our results.
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Introduction: The purpose of this study was to evaluate the whether using autologous bone marrow (BM) with allograft could affect the 

radiological results of in high tibial osteotomy filled with allograft bone chip.

Materials and Methods: This study analyzed 36 patients underwent HTO with locking plate (mean age : 58.0 years) from Sep 2012 to June 

2014. Allograft bone chip only was implanted in the opening space in 17 patients and allograft bone chip mixed with autologous bone 

marrow aspirated from anterior superior iliac spine was used in 19 patients. The radiological results between two groups were compared 

examination at 6 weeks, 3 months, 6 months and 12 months after surgery. The osteotomy filling and osteoconductivity using the modified 

van Hemert’s score were compared in each period.

Results: The weight-bearing line was corrected to 61.4% from the medial tibial plateau and mechanical femorotibial angle (mFTA) was 

corrected to 3.3° in patients using allograft with BM. In patients using allograft without BM, the correction was obtained to 61.6% and 

valgus 3.3°. The changes according to time were higher in group using allograft mixed with BM in both osteotomy filling (p=0.006) and 

osteoconductivity (p=0.03). The osteotomy filling was higher in 6 weeks and 3 months especially than group using allograft only (p=004 

and 005, separately). The osteoconductivity was also higher in same period in most medial 1/4 zone (p=0.025 and 0.031).

Conclusion: Using allograft bone chip mixed with autologous bone marrow showed higher osteotomy filling and osteoconductivity in 

medial osteotomy zone in early phase in open wedge high tibial osteotomy rather than using allograft bone chip only

Acknowledgment:  None
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Case: Several types of the anomalies have been reported in the literature, although anomalies of the medial meniscus are rare. They include 

discoid variants, complete absence of the medical meniscus, hypoplasia of the anterior horn, and anomalous insertion of the medial 

meniscus (AIMM) into the anterior cruciate ligament (ACL). Among these anomalies, anomalous insertion of the medial meniscus into 

the anterior cruciate ligament is rare. Most of the reported cases had no relation to clinical symptoms and were found incidentally during 

arthroscopy. We experienced such a case, and want to report a rare case of anomalous insertion of the medial meniscus into the anterior 

cruciate ligament with correlation between arthroscopic photo and MRI.
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Case: Pigmented villonodular synovitis (PVNS) is a rare, benign, soft tissue neoplasm affecting the synovium of joints, classified as localized 

and diffused type, arising from synovium of joints, bursa, and tendon sheath. It occurs especially in young to middle-aged adults with 

common involvement of the knee, hip, and shoulder joints. Most cases of localized PVNS involve the anterior compartment of the knee 

and can be easily diagnosed and treated with arthroscopy. The authors experienced a case of localized PVNS mimicking bucket-handle 

tear of meniscus in right knee of a middle-aged woman with persistent pain, swelling and flexion contracture of right knee after minor 

trauma. It was located through the intercondylar notch from anterior compartment to posterolateral compartment on magnetic resonance 

imaging, mimicking displaced bucket-handle tear of lateral meniscus. The authors performed arthroscopic removal of the lesion with 

complete recovery of her symptoms. The diagnosis of pigmented villonodular synovitis was confirmed histopathologically. There was no 

sign or symptoms of recurrence of the tumor at 12 months follow-up. So we report this rare case with a review of the related literatures.

Acknowledgment: The authors have nothing to disclose.
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Introduction: Appropriate positioning and sizing of femoral component are of special importance in proper kinematic function after total 

knee arthroplasty (TKA). There are two major techniques (anterior referencing (AR) and posterior referencing (PR) system) that are used 

to set femoral component rotation and positioning and balance the sagittal plane of the arthroplasty. We compared the clinical results & 

radiological results between Stryker NRG total knee system and Biomet Vanguard total knee system.

Materials and Methods: From January 2008 to December 2008, we enrolled patients over 65-years-of-age who had unilateral TKA and 

performed one-to-one matching (100 vs 100 patients) using the propensity scoring method in both groups. Gender, age, body mass index 

(BMI) and initial diagnosis were variables included for the propensity score matching. The NRG prosthesis TKAs were performed by one 

surgeon and the Vanguard prosthesis TKAs were performed by the other surgeon with use of a parapatellar approach. We compared Knee 

score, HSS score, WOMAC score, Range of motion, Satisfaction and radiological results between the two groups.

Results: The two groups did not differ significantly (p > 0.05) with regard to the mean postoperative Knee Society total knee scores 

(90.6(Stryker NRG) compared with 90.5 (Biomet Vanguard) points) and function scores (62.2 compared with 61.6 points); HSS scores (87.2 

compared with 87.8 points); WOMAC scores (10.4 compared with 9.9 points); range of motion (126.2° compared with 125.6°); or patient 

satisfaction (82.3 compared with 82.2 points). There were no significant differences between the two groups with regard to radiographic 

results. There was no liner fracture, no detectable wear, no focal osteolysis and prosthesis loosening.

Conclusion: The date suggest that clinical and radiological findings at nine years after TKA have shown no difference between the patients 

treated with Stryker NRG total knee system and those treated with Biomet Vanguard total knee system.

Acknowledgment: None
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Introduction: Low levels of vitamin D in patients with osteoarthritis have been documented in many studies. However, only a few studies 

about the relationship between vitamin D levels and total knee arthroplasty (TKA) have been reported. The purpose of our study is to 

measure vitamin D levels of the patients who received TKA and evaluate the effect of vitamin D levels on the results of TKA.

Materials and Methods: Seven hundred four patients (1,013 knees) who underwent primary TKA by one surgeon were included in our 

retrospective study. Preoperative vitamin D levels were measured and analyzed the relationship between those and age, weight, height, 

body mass index (BMI) and bone mineral density (BMD). Two hundred twenty female patients (220 knees) who received unilateral TKA 

and were followed up for more than 1 year after operation were divided into two subgroups; Group 1(serum 25-hydroxyVitamin D3 

(25(OH)D3) level < 20ng/ml) and Group 2 (≥ 20ng/ml). Both groups were evaluated for the relationship between vitamin D levels and 

postoperative Visual Analogue Scale (VAS), Knee Society Knee Score (KS) and Function Score (FS), and Western Ontario and McMaster 

Universities Arthritis Index (WOMAC) score.

Results: The number of Vitamin D deficient patients (less than 20ng/ml of serum 25(OH)D3 level) were 556 (79.0%), and there was no 

correlation between preoperative vitamin D levels and age, height, BMI and BMD(p>0.05). However, preoperative vitamin D levels showed 

negative correlation with weight(p=0.033). For unilateral TKA patients who were followed up for more than 1 year postoperatively, 

postoperative VAS, Knee Society KS and FS and WOMAC score showed no significant differences between two groups(p>0.05).

Conclusion: The patients who underwent TKA showed high incidence of vitamin D deficiency. Vitamin D levels were negatively correlated 

with weight. Lower vitamin D level was not a risk factor for an unsatisfactory TKA outcome, but the supplement of the vitamin D may be 

considered to improve bone quality.
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Introduction: The purpose of this study was to report a new surgical technique for treatment of comminuted patella fracture with suture 

anchor and evaluate the radiologic and clinical outcome of these patients. As far as we know, no studies using a similar method have been 

found.

Materials and Methods: This technique is primary repair and fixation that involves additional augmentation using the Fiberwires of the 

inserted anchor in the bone (patella or proximal tibia). This additional anchoring adds a more firm reinforcement to the fracture site. Eleven 

patients who had a fracture of the patella inferior pole were treated with suture anchor.

Results: Between March 2013 and May 2018, 11 patients with closed, displaced, comminuted fractures of the patella were included in the 

present study. All subjects underwent fixation using a suture anchor. Knee function and patient status were evaluated at 12 months using 

the Böstman knee score and Lysholm knee scale.

The average follow-up period was 15.6 months (range, 12–20 months). At the 12-month follow-up, bone healing was satisfactory in all 

patients. The average postoperative Lysholm score was 91.6±1.4 (range, 84–97). The average postoperative B stman scale score was 26.4±

0.5 (range, 22–30), thereby indicating excellent results in 4 patients and good results in 11.

Conclusion: The results demonstrate that this new technique is an effective and safe treatment option for comminuted patella fractures, as 

it is associated with good clinical outcomes.
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Case: Epiphyseal osteochondroma(Hemimelic ephiphyseal dysplasia or Trevor disease) is a rare skeletal developmental disorder, which is 

overgrowth of cartilage in epiphysis. It develops in knee or ankle joint, occurs three times more in male than female. The main symptom is 

painless bony mass followed by swelling. If the mass gets bigger, mechanical symptoms like restriction of range of motion and deformity 

start to appear. Asymptomatic patients usually do not need treatment but when deformity or mechanical symptom appears, they need 

surgical treatment. This is a case of 11 years old boy who has epiphyseal osteochondroma of knee joint, distal femur. His mechanical 

symptom was treated by excision with satisfactory results. Trevor disease of knee joint was not reported in korea before, so we report this 

case with a review of the relevant literature.
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Case: 43-year-old man was admitted to the hospital with a left knee pain after rolling down to stairs 14 year ago. We found pathologic 

fracture of left distal femur in plain film. The patient was diagnosed with giant cell tumor after incisional biopsy.  He underwent curettage 

& cement augmentation with K-wires(x2). After operation the patient was followed up loss for 6 years.

He was involved in a impact car vehicle collision, resulting in a open, comminuted fracture of left distal femur at 8th, June, 2010. On the 

day of injury, he underwent open reduction with internal fixation of Dall-Mile’s cables(x3) & external fixation with orthofix monofixator.  

After 6 months, plain film shows non-union and inflammatory markers about ESR & CRP were increased. Then we removed Dall-mile’s 

cables and inserted antibiotics impregnated cement spacer.

The patient couldn’t have bone union but, inflammatory marker levels after continuous antibiotic treatment are normalized. We planned 

another surgery for non- union.

On 1st, August, 2011, surgery was performed. During the dissection, it was noted that no remain cancellous bone in left distal femur and 

cortical bone was shallowed. So, it is difficult to expect to bone union with internal fixation, and we decided to limb salvage operation 

using tumor prosthesis(MUTARS system). The operation was successful, Even though left knee range of movement was not full, he could 

walk well after the surgery. And he was followed up loss again for 7 years.

Again, he was involved in a impact car vehicle collision, resulting in a periprosthetic fracture of left distal femur at 1th, March, 2018. There 

is not enough bone to fix with materials, we decided to decide whether to revise or fix by looking at the surgical field. Severe comminuted 

fracture was noted. Fortunately, there is no implant loosening. We planned to open reduction of fracture fragement and fixation.  After 

reduction, the bone was fixed with plate & screws & cables. Postoperation film shows well reduced state. Radiographs taken at outpatient 

clinic showed no interval changes. He is currently walking on crutches with partial weight bearing. We planned to allow weight bearing 

after getting comple bone union.
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Introduction: To compare the clinical outcomes between open posterior approach and arthroscopic 

suture fixation for displaced posterior cruciate ligament avulsion fractures. 

Materials and Methods: A literature search was performed on MEDLINE, EMBASE, and the Cochrane register. The 

inclusion criteria were as follows: English-language papers for displaced posterior cruciate ligament avulsion fracture, clinical trial(s) with 

clear description of surgical technique, adult subjects, a follow-up longer than 12-months and Modified Coleman score (CMS) more than 

60 points.  

Results: Twelve studies were included with a mean CMS value of 72.4 (SD 7.6). Overall, 134 patients underwent open posterior approach 

with a minimum 12-months follow-up, compared with 174 patients of arthroscopic suture fixation. At final follow up, the range of Lysholm 

score was to 85 -100 on open approach and 80 -100 on arthroscopic approach. The 92-100 % in patients on open approach and 90-

100% in patients on arthroscopic approach were rated as normal and nearly normal, respectively, on IKDC subjective knee assessment, 

the range of side-to-side difference were 0-5 mm in patients on both groups. 

Conclusion: Both arthroscopic and open methods of treatment for PCL tibial-side avulsion injuries resulted in comparably good clinical 

outcomes, radiologic healing, and stable knees. 
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Introduction: It is suggested that platelet hyper-reactivity plays a role in the pathophysiology of arterial thrombi, but the link with venous 

thromboembolism (VTE) is not well defined. The aggregometry using a submaximal concentration of epinephrine is proposed as a reliable 

method to detect hyper-reactivity. The aim of this study was to examine whether platelet hyper-reactivity affects the development of VTE 

in total knee arthroplasty (TKA).

Materials and Methods: Seventy-six patients (71.2±5.4 years, 61 women and 15 men) without previous VTE history were enrolled. The 

unilateral TKA was performed by one surgeon. Complete blood count, coagulation assay and platelet function were checked in automated 

analyzers. We performed platelet aggregation using Chrono-log (Chrono-log Corporation, USA) in the presence of agonist epinephrine (0.4 

mM) in duplicate and measured maximal aggregation (%) for 10 minutes. 

Results: In aggregation response to epinephrine, 53 (69.7%) exhibited low platelet aggregation (<40%) and 11 (14.5%) demonstrated 

more than 60% aggregation, consistent with platelet hyper-reactivity. Platelet hyper-reactivity showed higher platelet count (P=0.040) 

and mean platelet volume (P=0.024) compared to group with low aggregation. The VTE was detected in 4 patients (5.3%) showing 

aggregation of 40% or more. The frequency of VTE was significantly lower in hypo-reactivity phenotype group (P=0.008). Red blood cells 

(RBC) loss, transfusion unit, CRP elevation, and delayed wound healing were similar among groups. 

Conclusion: We conclude that platelet reactivity is a helpful biological marker for the prediction of postoperative VTE after TKA. 

Postoperative blood loss, wound healing and the degree of inflammation are not related with platelet phenotype. 

Acknowledgment: This study was supported by CNU research fund.
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Introduction: To identify the clinical and radiologic results of the novel transtibial pullout suture technique for the Medial Meniscus 

Posterior Root Tear (MMPRT) at a minimum 5 year follow-up.

Materials and Methods: From March 2011 to January 2013, 30 patients with MMPRT were treated with arthroscopic pullout suture repair 

surgery. Among them, 15 knees (13 patients) with a minimum of 5 years’ follow-up treated by author’s novel transtibial pullout suture 

technique were analyzed. We used the modified Mason–Allen stich and modified tibia tunnel making(figure 1). Additionally open wedge 

high tibial osteotomy was combined in patients with more than 5º genu varum. Lower extremity axis was corrected to neutral alignment. 

Mean follow-up period was 66.6 months. Clinical results with Lysholm score and radiographic assessments with Kellgren-Lawrence 

(KL) grade were evaluated preoperatively and at last follow-up. All cases were available for second-look arthroscopy evaluation at mean 

21. 1 months after index surgery. The healing status of the repaired meniscus was classified as complete healing, partial healing and 

failed. Chondral status of the medial femoral condyle (MFC) were reviewed using arthroscopic videos and graded with the Outerbridge 

classification. 

Results: Mean Lysholm scores improved from 56.5 preoperatively to 83.1 at last follow-up. Mean KL grade at standing anteroposterior 

radiograph progressed from grade 1.5 preoperatively to grade 2.1. Progression of the KL grade was observed at 8 (53.3%) cases. But there 

were only 3 cases with advanced arthritic change (KL grade 3 or 4) at final follow up. At the second-look arthroscopy, there were 9 (60 

%), cases of complete healing, 5 (33.3%) of partial healing and 1 (6.7%) of failed healing. Mean Outerbridge grade was 1.9 at the time of 

MMPRT repair and 2 at the second-look arthroscopy. Progression of chondral lesion was observed at only 3(20%) cases.

Conclusion: Author’s novel arthroscopic pullout suture technique improved the functional outcomes at minimal 5 year follow-up. It did not 

prevent the progression of the cartilage degenerations completely. But it seemed to delay the progression of osteoarthritis at radiographic 

features. At second-look arthroscopy, it showed a high healing rate of the repaired root and protected articular cartilage in the most cases 

at short term follow up.
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Introduction: The infrapatellar fat pad can act as an important source of anterior knee pain.

Infrapatellar fat pad syndrome is an inflammatory hypertrophy, and hyperplasia of the adipose tissue characterized by fibrosis and 

calcifications believed to be caused by trauma. But diagnosis for infrapatellar fat pad impingement is not clear.

The purpose of this study was to evaluate the efficacy of the patellar-patellar tendon angle measurement on the sagittal plane in MRI as 

diagnostic criteria for infrapatellar fat pad syndrome.

Materials and Methods: Between January 2003 to June 2017, 37 patients in Group A with anterior knee pain who underwent

arthroscopic surgery, 32 patients in Group B with anterior knee pain who had been diagnosed through

magnetic resonance imaging, and 39 patients in Group C as control group without any specific findings on MR imaging

were examined. On the basis of the mid-sagittal plane of one-shot MRI scan, 2 orthopedic surgeons evaluated the mean

value of the patellar-patellar tendon angles (figure 1) and infrapatellar fat pad volume(figure 2). To avoid any errors in the

measurement of the angles and volumes, measurements were taken by the same author 1 weeks after the first evaluation. To evaluate 

effectiveness of measurement the patellar-patellar tendon angle and the infrapatellar fat pad volume, groups A and B were compared with 

those of group C.

Results: The mean age of the subjects in this study was 29.9 years old and 42 males and 29 females. Of the patients diagnosed by 

arthroscopic surgery, 14 were on the right side, 15 on the left side and 8 on both sides. Of the patients diagnosed by magnetic resonance 

imaging, 19 were on the right side and 13 were on the left side. There were no significant differences for number, age, sex, and side. The 

patellar and patellar tendon angles of the three groups were 137.5 degrees in group A, 137.6 degrees in group B, and 141.4 degrees in 

group C. A and B groups were significantly smaller than those of group C.(p = 0.01)

There was no statistically significant difference between the mean values of patellar fat volume in each group. 

Conclusion: The results of this study show that patellar-patellar tendon angle measurement on the

sagittal plane in MRI as possibility of diagnostic criteria for infrapatellar fat pad syndrome.

Acknowledgment: NONE

 Presentation No. 118  

Title: Regeneration of lateral discoid meniscus after arthroscopic partial meniscectomy in an adult patient

Authors: DAE KEUN SUH1 , SEUNG-BEOM HAN1 , KI-MO JANG1

Presenter: DAE KEUN SUH Corresponding Author: KI-MO JANG Field: Knee

Affiliation:  1. KOREA UNIVERSITY COLLEGE OF MEDICINE { Orthopaedic } 

Case: Arthroscopic partial resection is indicated for patients who have symptomatic discoid meniscus with overall satisfactory clinical 

outcomes. Reports regarding regeneration of discoid meniscus after arthroscopic surgery are limited. There are only two reports for 

children in the literature. To the authors' knowledge, the present study is the first report in the literature to report regeneration of discoid 

lateral meniscus after arthroscopic partial meniscectomy in an adult patient. The diagnosis was confirmed by both magnetic resonance 

imaging and arthroscopy. Surgeons should be aware that regeneration of discoid meniscus can occur in adult as well as pediatric patients.

Acknowledgment: This study was supported by a Korea University Grant.
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Introduction: High tibial osteotomy (HTO) is a well-established method for treatment of varus osteoarthritis with the purpose of decreasing 

the pressure on the medial compartment. The loss or tear of medial meniscal tissue is frequently observed in varus-aligned knees. Posterior 

root tears of the medial meniscus (MMPRTs) can cause significant changes in contact pressure and knee joint kinematics.

Materials and Methods: We hypothesized that MOWHTO in patient without MMPRT will improved the Knee Society scores and 

fibrocartilage formation compared with MMPRT at a minimum of 2 years’ follow-up. We evaluate the progression of OA of knee, using 

medial joint space width (mJSW), and osteophyte formation.

Results: There is no difference between two group in clinical result.

Conclusion: So we concluded that MMPRT does not influence in clinical result of HTO.
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Introduction: Theoretically, the femoral component following kinematically aligned (KA) total knee arthroplasty (TKA) will be implanted 

more valgus and internally rotated and the tibial component will be implanted more varus and internally rotated compared with those of 

mechanically aligned (MA) TKA. However, how different are postoperative axial implant relationship between KA and MA TKA remains 

undetermined. We conducted this virtual surgery study to determine postoperative axial implant positions between KA and MA TKA. 

Materials and Methods: The whole lower extremity CT images of two patients undergoing TKA were used. One knee was mild varus 

with 4° varus hip-knee-ankle (HKA) angle and the other knee was severe valgus whose HKA angle was 27°. Using 3D computer graphic 

software, these lower extremities were three dimensionally reconstructed and both KA and MA TKA were virtually performed. In MA TKA, 

the conventional measured resection technique was applied, and rotation of tibial component was determined by the line connecting the 

center of posterior cruciate ligament (PCL) and medial one third of tibial tuberosity (PTT). In KA TKA, femur and tibia were resected as 

much as the implant thickness and parallel to native joint line and tibial component rotation was determined by longitudinal axis of lateral 

tibial condyle.  Preoperative angle between TEA and posterior condylar axis (PCA), TEA and trans-tibial axis (TTA), postoperative position 

of each component, postoperative axial FT relationship, resected tibia area and area covered by tibial component were measured.

Results: Postoperatively, femoral component was parallel to TEA following MA TKA in mild and severe valgus knee, while femoral 

component was internally rotated 2.8° in mild varus and 5.4° in severe varus knee following KA TKA. In addition, tibial component 

following KA TKA was internally rotated 9.1° in mild varus and 9.6° in severe varus knee with reference to PTT axis. On the other hand, 

tibial component of MA TKA in mild varus was parallel to PTT axis, that of severe varus knee was 22° internally rotated to PTT axis to avoid 

overhang of tibial component. To avoid overhang, down-sizing of tibial component should be done and 20° and 19° internally rotated 

when 1 size down and 2 size down, respectively. Postoperative axial FT relationship was parallel in mild varus knee, regardless of TKA 

techniques. However, that of KA TKA were parallel but that of MA TKA were different according to tibial component size (range 1~3°).

Conclusion: In mild varus knee, postoperative axial FT relationship of both KA and MA TKA were parallel. However, in severe varus knee, 

although axial FT relationship following KA TKA was parallel but that of MA TKA was unpredictable.

Acknowledgment: Nothing to disclose
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Case: Unicompartmental knee arthroplasty(UKA) has been an alternative surgical intervention for patients with degenerative osteoarthritis 

confined to the medial compartment. Several complications of UKA have been reported such as dislocation of the mobile bearing, 

loosening of the prosthesis. Anterior cruciate ligament avulsion fracture, however, following medial unicompartmental knee arthroplasty is 

relatively rare. We report a case of anterior cruciate ligament avulsion fracture after medial unicompartmental knee arthroplasty.

Fifty-seven-year-old female was performed medial unicompartmental knee arthroplasty. She complained continuous pain and effusion 

of the knee joint after the operation. Postoperative radiographic examination showed no abnormal finding. At the three weeks after 

operation, radiographic examination showed a fracture around the tibial spine. Patients was diagnosed with anterior cruciate avulsion 

fracture. Conservative treatment was performed because bone fragment was not completely displaced and she was not enough young to 

have quite sports activity. Radiographic examination with weight bearing at the one month after operation showed tibial subluxation and 

more displaced bone fragment. Lower extremity radiographic examination with standing showed aggravated valgus deformity angle from 

four degrees immediately after the operation to eight degrees at the four months after the operation. Computed tomography performed 

at the four months after operation showed complete displaced bone fragment. Arthroscopic examination was performed at the five 

months after the initial operation. The midsubstance of anterior cruciate ligament was intact. Debridement of the fracture site and internal 

fixation with two cannulated screws were performed. Computed tomography performed at the four months after second operation 

showed maintaining reduction. Lower extremity radiographic examination with standing showed improved valgus deformity angle to 

three degrees. At the six months after second operation, screws were removed and the radiographic examination showed bone union.

In the case of anterior cruciate avulsion fracture following unicompartmental knee arthroplasty, early operation would be a good 

treatment option to prevent bone fragment displacement or genu valgum although the patient has low sports activity.
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Introduction: Recently, concerns arose over the medial tibial bone resorption of a novel cobalt-chromium (CoCr) implant. This study aimed 

to investigate the effects of tibial component material, design, and patient factors on periprosthetic bone resorption and to determine its 

association with clinical outcomes after total knee arthroplasty (TKA). 

Materials and Methods: A total of 462 primary TKAs using five types of implants were included. To evaluate tibial periprosthetic bone 

resorption, we assessed radiolucent lines (RLL) and change in bone mineral density at the medial tibial condyle (BMDMT). Factors related 

to bone resorption were assessed using regression analysis. Clinical outcomes were also evaluated with respect to periprosthetic bone 

resorption. 

Results: Compared to titanium (Ti) implants, CoCr implants showed a higher incidence of complete RLL (23.1% vs. 7.9% at two years post-

TKA) and a greater degree of BMDMT reduction. However, there was no significant difference between the implants made of the same 

material. Increased medial tibial bone resorption was associated with male sex, osteoporosis, larger preoperative varus deformity, longer 

follow-up period, and lower body mass index. The periprosthetic bone resorption was not associated with clinical outcomes including 

changes in range of motion and WOMAC score. Furthermore, no cases warranted additional surgery.

Conclusion: Periprosthetic bone resorption was associated with implant material but not with implant design. Moreover, patient factors 

were related to the medial tibial bone resorption post-TKA. However, the periprosthetic bone resorption was not associated with short-

term clinical outcomes. We contend that researchers should incorporate integrative considerations when developing and assessing novel 

implants.
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Introduction: The purpose of this study is to further investigate the efficacy of continuous irrigation.

Materials and Methods: 35 patients who visited to Kosin University Gospel Hospital with septic arthritis of the knee from January 2015 to 

May 2018 were reviewed retrospectively. We compared therapeutic effects of the continuous irrigation between surgically treated group 

and non-surgically treated group due to medical comorbidities. The efficacy was evaluated by Lysholm Knee Score and Visual analogue 

scale (VAS) for clinical aspect and C-reactive protein (CRP) for laboratory aspect.

Results: Continuous irrigation was maintained for a mean 19.5 days in surgically treated group and for a mean 7.4days in the non-surgically 

treated group. Lysholm knee score was improved in both group from 33.7 to 85.6 and from 33.4 to 82.1. Visual analogue scale (VAS) was 

also improved from 8.1 to 2.4 and from 8.2 to 2.6. C-reactive protein (CRP) was decreased from 14.9 to 6.4 and from 11.8 to 7.9. There 

was no statistically significant difference in Lysholm knee score and visual analogue scale (VAS) between two groups. However, improved 

outcome of C-reactive protein(CRP) was found in surgically treated group.

Conclusion: Treatment of choice for septic arthritis of the knee is arthroscopic surgery. It is effective through means of synovectomy, 

pannus removal and so on. Massive irrigation is also considered to contribute to this therapeutic effect. Similarly continuous irrigation could 

be therapeutic and there are several studies reporting clinical efficacy of continuous irrigation for inoperable patients. Taking into account 

the result of our study, we consider continuous irrigation without surgical treatment is an excellent alternative treatment for arthroscopic 

surgery.
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Introduction: Occasionally, patients experience newly developed or increased ankle pain after total knee arthroplasty (TKA).  This study 

aimed to determine 1) alignment changes of the ankle and hindfoot after TKA, 2) difference in alignment changes of the ankle and 

hindfoot between patients with and without ankle osteoarthritis (OA), and 3) whether the incidence of ankle pain and the clinical outcome 

after TKA differed between the two groups.

Materials and Methods: Data collected prospectively from 99 knees with TKA were reviewed retrospectively.  Among these, concomitant 

ankle OA was found in 24 ankles.  Radiographic parameters were measured pre and post-operatively to determine the alignments of the 

lower limb, ankle, and hindfoot.  In addition, ankle pain and clinical outcome in 2 years after TKA were compared between patients with 

and without ankle OA.

Results: The orientation of the ankle joint line relative to the ground improved from varus 9.4° to 3.4° while the valgus compensation of 

the hindfoot for the varus tilt of the ankle joint showed 2.2° decrease after TKA.  When compared between groups with and without 

ankle OA, the ankle OA group showed decreased flexibility of the hindfoot resulting in less preoperative valgus compensation (p = 0.022).  

Postoperative hindfoot alignment was similar between the two groups due to smaller amount of change in patients with ankle OA.  The 

ankle OA group had higher incidence of increased ankle pain (38% vs. 16%) as well as worse Western Ontario and McMaster Universities 

Osteoarthritis Index (WOMAC) score (22.2 vs. 14.2) after TKA.

Conclusion: : A considerable proportion of patients undergoing TKA had concomitant ankle OA with reduced flexibility of the hindfoot.  

These patients were associated with increased ankle pain after surgery, which adversely affected the clinical outcome after TKA.
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Case: Intraarticular osteochondromas are very rarely reported. We report a case of 14-year-old boy who presented with sudden onset knee 

pain in the right knee. A 14-year-old man visited to outpatient department with sudden-onset right knee pain. He had no trauma history. 

Swelling was accompanied with pain. he could not walk for pain. he was middle school student and had no other special history.

Flexion contracture 5 °, Furter flexion 120 °,  He had tenderness on medial & lateral patella border. He felt pain when his knee forced 

flexion. Previous medical history such as DM/HBP/Tbc/hepatitis was non-specific. No family history. Simple X-ray showed  bony lesion on 

patella .

CT showed About 4.0 x 2.5 x 2.5 cm sized bony lesion on patella medial inferior aspect suggesting probably osteochondroma. And about 1.6 

x 1 x 0.6cm sized Subchondral osteolytic lesion with sclerotic lesion in the distal femoral medial cortex subcortical area. 

Arthroscopic complete excision was done in the knee joint and debridement was performed. About 4.0 x 2.5 x 2.5 cm sized bony lesion 

was attached inferior side of patella inside patella femoral joint. The bony lesion was totally removed. It has both chondral part and 

cancellous part. Postoperative 3months CT showed complete excision and pathologic finding shows osteochondroma as expected. 

Histology confirmed intraarticular osteochondromas.
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Case: 

Introduction: Extensor mechanism disruption is one of the reported reasons for revision surgery after total knee arthroplasty (TKA) with 

the incidence of 0.17 - 1.4%. It is also a frequent source of postoperative morbidity. The extensor mechanism includes the quadriceps 

muscle and tendon, medial and lateral retinaculum, patellofemoral and patellotibial ligaments, patella, patellar tendon, and tibial tubercle. 

Discontinuity in any of these components can lead to an extensor mechanism disruption and render an otherwise perfectly good TKA 

useless. Extensor mechanism-related complications can occur either intraoperatively or postoperatively. Commonly reported causes during 

the surgery include avulsion or tendon injury during the exposure, improper patellar resection, and damage to the blood supply due to 

injudicious lateral retinacular release or multiple prior surgeries. The postoperative causes may include tissue necrosis arising from infection, 

component malalignment, and trauma. Various treatment options are available for managing these challenging problems, and recent 

advances in alternative reconstruction techniques have yielded promising results. We are presenting our experience of 6 knees (four cases) 

with extensor mechanism disruption following TKA.

Material & methods: In a retrospective study, we present a series of four cases (with 6 knees) of extensor mechanism rupture associated 

with TKA. All the patients who had primary TKA during 2016-2017 by the senior author were reviewed. Informed patient consent was 

obtained at the time of treatment. Out of 132 patients, four were found to have extensor mechanism disruption following TKA. All these 

primary TKAs were done using a midline anterior (modified Insall’s) approach.

Results: Complications involving the extensor mechanism occur in 1% to 12% of patients following primary TKA. The average age of the 

patient was 70.5 years (range: 68 - 79years). There were four females. Two patient had an injury to both the knees. All the patients were 

operated using a midline medial parapatellar approach. The average duration of injury since primary surgery was 15 weeks (range: 6-42 

weeks). Most patients have had trivial domestic injuries due to falling on stairs or a floor, injuries due to forceful bending of the knees 

during exercise, or while sitting down on the toilet.

Conclusions: Extensor mechanism disruption as a result of patellar tendon, quadriceps tendon rupture, or patella fracture is an uncommon 

but devastating complication after total knee arthro¬plasty. Various treatment options for repair of the extensor mechanism include 

observation, direct primary repair, direct primary repair with synthetic ligament or autogenous tissue augmentation, or reconstruction 

with allograft tissue. Recognition of the risk factors and prevention via meticulous surgical technique should be used in every patient 

undergoing TKA.
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Introduction: Medial meniscal posterior root tear (MMPRT) is associated with development or worsening of medial tibiofemoral cartilage 

damage. The purpose of this study is to demonstrate the characteristics of the chondral lesion of the medial femoral condyle in the patients 

with MMPRT.

Materials and Methods: A total of 31 patients who underwent arthroscopic repair of MMPRT from August 2014 to June 2017 were 

included. According to the ICRS–Articular cartilage injury mapping system, magnetic resonance imaging (MRI) and arthroscopic findings 

of cartilage damages in the medial femoral condyle were recorded. To compare the pattern of the concomitant chondral lesions, 31 

consecutive patients who underwent arthroscopic surgery during the same period due to degenerative medial meniscus posterior horn 

tear other than MMPRT were reviewed as the control group.

Results: Twenty five patients with MMPRT had ICRS grade ≥ 2 chondral injuries at MFC (80.6%), and 29 of 31 patients (93.5%) in control 

group had grade ≥ 2 injuries at medial femoral condyle. In 16 patients (52%) of the MMPRT group, the most severely injured area of MFC 

were central-medial compartment, whereas central-central compartment in 15 (51%) were most severely injured in the control group. This 

injury pattern showed statistically significant difference between two groups at central-medial compartment (p<0.005), central-central 

compartment (p<0.030), and at central-lateral compartment (p<0.005). Compared between the preoperative MRI and Arthroscopic 

finding, there were 12 patients who had progression of chondral injury at the MMPRT group, whereas only 2 patients had progression of 

chondral injury at the control group.

Conclusion: Chondral lesions of MFC that developed in conjunction with or in consequence of MMPRT are located more medially than 

that of other causes. Chondral lesions found with MMPRT tend to progress faster than those lesions in non-root meniscus tear. Early 

intervention should be considered to prevent the progression of chondral lesion in MMPRT.
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Introduction: It is reported that the direct visualization of the adjustable-length loop cortical button is helpful in preventing the button 

from lying over the soft tissue that is caused by flipping inside of the muscle or pulling too far from the cortex during anterior cruciate 

ligament (ACL) reconstruction. The purposes of this study were to identify the confirmation of the adjustable-length loop cortical button 

seating under direct visualization (1) increases cortical contact rate of the button, and thereby (2) improves clinical outcomes after ACL 

reconstruction.

Materials and Methods: From July 2013 to December 2014, 32 ACL reconstructions underwent using the adjustable-length loop cortical 

button with blind pulling technique (Control group), and from January 2015 to December 2016, 33 cases were done with confirmation 

of the button seating under direct visualization (Visualization group). To compare the cortical contact rate in each group, postoperative 

radiographs were reviewed. Clinical outcomes were compared in aspect of the knee stability measured with a KT-1000 arthrometer, and 

functional scores with use of Lysholm and International Knee Documentation Committee (IKDC) scores at one year postoperatively.

Results: There was no significant difference in femoral cortical contact rate of the adjustable-length loop cortical button between groups 

(44% in Control group and 46% in Visualization group; p = 0.805). At postoperative one year, there was no difference in knee stability 

which evaluated using side-to-side difference of a KT-1000 arthrometer testing between groups (1.3 ± 0.9 mm in Control group and 1.5 ± 

0.8 mm in Visualization group; p = 0.404). There were also no differences in Lysholm score (93.3 ± 8.0 in Control group and 91.6 ± 9.0 in 

Visualization group; p = 0.436), and IKDC score (82.5 ± 12.5 in Control group and 81.5 ± 12.2 in Visualization group (p = 0.507) between 

groups.

Conclusion: Confirmation of the adjustable-length loop cortical button seating under direct visualization during ACL reconstruction neither 

increased the cortical contact rate nor improved clinical outcomes. 

Acknowledgment: I would like to appreciate Prof. Yong In and my co-authors. 
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Introduction: Recent biomechanical researchs have suggested that adjustable-loop graft suspension constructs in anterior cruciate 

ligament reconstruction may loosen after deployment. And after graft tensioning additional knot tying of the tensioning sutures on the 

button might prevent potential loop slippage which may occur with cyclic loading. The purpose of this study was to evaluate whether 

additional knot tying on the button of femoral cortical suspensory fixation device would be advantageous when using adjustable-loop 

fixation in anterior cruciate ligament reconstruction.

Materials and Methods: A prospective randomized controlled study was performed in 58 patients who had complete ACL injuries. All 

patients underwent the ACL reconstruction with tibialis tendon allograft and hamstring autograft. Femoral fixations were done by 

TightRope RT(Arthrex Inc., Naples, FL, USA) and ToggleLoc with ZipLoop(Biomet Inc., Warsaw, IN, USA), adjustable-loop devices and tibial 

fixations were done by bio-interference screw and suspensory fixation with spiked washer screw. All patients were randomly allocated to 

1 of 2 groups based on whether the additional knot tying on the button was done(A group; n=30) or not(B group; n=28). On the femoral 

end of the graft, 25mm of baseball stitches were placed and marking line(point P) 5mm distal to the stitches was done with surgical 

marking pen. After pulling up the graft into the femoral socket, in 30 degree flexion of knee with distal traction of the graft by 15 pound 

loading, the distance from the orifice of the femoral tunnel to marking line was measured(A1). Before tibial fixation, 20 cycles of knee 

flexion and extension with the same loading of traction were done and the distance(A2) was measured. 20 cycles after tibial fixation 

were also performed and the distance(A3) was measured. The length of loosening were calculated by the differences of each measured 

values(D0=A2-A1, D1=A3-A1).

Results: In group A, increased D0 was observed in 6 cases(21%) and the mean length of the loosening was 0.6mm(1-4mm). In Group 

B, 13 cases(28%) were observed with increased D0 and the mean length was 1.5mm(1-5mm)(p=0.033). Increased D1 was observed in 

6 cases(21%) of Group A, which was not changed from D0, whereas 14 cases(48%) were observed in Group B, of which one case was 

added to those of D0(p=0.035). There was no significant difference between 2 groups in terms of D0 and D1(P=0.821).

Conclusion: Additional knot tying on femoral cortical suspensory fixation device could not prevent loosening of the adjustable-Loop 

device. However, the incidence of the loosening of femoral suspensory fixation was less than that of the without-knot on the device and 

after fixation at tibial tunnel, the loosening of the femoral fixation didn’t develop.

Acknowledgment: none

 Presentation No. 130  

Title: Arthroscopic reduction of posterior cruciate ligament tibial avulsion fracture using two cross-linked pull-out sutures: A surgical 

technique and case series

Authors: SEUNGJOON RHEE1 , HEEJIN LEE1 , JEUNGTAK SUH1

Presenter: HEEJIN LEE Corresponding Author: SEUNGJOON RHEE Field: Knee

Affiliation:  1. PUSAN NATIONAL UNIVERSITY HOSPITAL { Orthopaedic } 

Technical Note: Purpose This study reports clinical and radiological outcomes of novel arthroscopic reduction technique using two cross-

linked pull-out sutures (2XLPOS) through triple bone tunnels in posterior cruciate ligament (PCL) tibial avulsion fracture and introduces the 

surgical technique.

Methods: Eleven patients who had undergone arthroscopic reduction of PCL tibial insertion avulsion fracture using 2XLPOS technique 

from 2014 to 2016 were retrospectively reviewed. Preoperative and 1-year postoperative knee function was evaluated by knee range of 

motion, Lysholm, Tegner, and International Knee Documentation Committee (IKDC) scores. Knee joint instability was evaluated using Telos 

stress device preoperatively and 1-year postoperatively. Union of the fracture was assessed in plain radiography.

Results: Mean range of motion was recovered from 30° preoperatively to 126.8° at 1-year postoperatively. All the subjective scores were 

significantly improved. Lysholm score improved from 32.4 to 69.2, Tegner from 1 to 4.2, and IKDC from 22.7 to 58.1. Posterior instability 

decreased from mean 12.6 mm preoperatively to 3.2 mm at 1-year postoperative follow up. Radiographic union of the fracture site was 

confirmed in 11 cases.

Conclusions: Arthroscopic suture reduction using 2XLPOS yielded good clinical and radiological outcome in the surgical treatment of PCL 

tibial avulsion fractures. The technique is unique in utilizing two cross-linked sling type pull-out suture constructs and triple bone tunnels 

for their passage.

Acknowledgment: The authors of this article sincerely appreciate MiJin, Jung for her wonderful artworks.
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Introduction: Anatomic placement of femoral tunnel is essential and critical for successful Anterior Cruciate Ligament (ACL) reconstruction. 

A surgeon requires approximately 30 cases of ACL reconstruction for learning new anteromedial (AM) portal technique for anatomic 

placement of femoral tunnel in ACL reconstruction. All novice surgeons have a desire to learn the surgical technique in a short time and 

shorten the learning curve as much as possible. The purpose of this study was to compare the accuracy and reproducibility of the femoral 

tunnel placement with an offset guide to perform an anatomic single-bundle ACL reconstruction through the AM portal between expert 

and novice surgeons.

Materials and Methods: Between March, 2017 to January, 2018, 50 consecutive anatomic single-bundle ACL reconstructions were 

performed by an expert surgeon (25 cases) and a novice surgeon (25 cases) using AM portal technique. The femoral tunnel was positioned 

with a guide pin using a 7 mm femoral offset guide at 120° flexion of the knee and reamed with a graft-sized reamer. Femoral and tibial 

tunnel positions were evaluated compared to ideal anatomic ACL footprint with the Bernard and Hertel grid method in 3 dimension 

reconstructed computed tomography. The accuracy and reproducibility of the tunnel positions were compared.

Results: Using the quadrant method, there were no differences in superior-inferior and anterior-posterior femoral tunnel placements 

between two groups (superior-inferior: 32.5% in expert and 30.5% in novice, p = 0.095) (anterior-posterior: 31.6% in expert and 32.6% 

in novice, p = 0.410). Anterior-posterior and medial-lateral tibial tunnel placements also showed no differences (anterior-posterior: 44.5% 

in expert and 43.2% in novice, p = 0.126) (medial-lateral: 48.3% in expert and 47.3% in novice, p = 0.101). The accuracy of tunnel position 

was similar between two groups using average distance from the tunnel center to the ideal anatomical center (all p > 0.05). There were no 

differences in the reproducibility of femoral and tibial tunnel positions between groups (all p > 0.05).

Conclusion: Novice surgeon could reduce the learning curve by placing anatomic femoral tunnel positions similar to expert surgeon with 

use of a femoral offset guide in AM portal technique of anatomic single-bundle ACL reconstruction.

Acknowledgment: There was no external funding source in this investigation.
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Case: This is a case of a usual mechanism promoting and unusual and devastating injury.

A 63 years old obese woman presents to the ER with knee pain and inability to walk after tripping on her dog. She had diabetes as prior 

disease. On examination, signs of fracture multiple ligament lesion where evident and image studies have shown avulsion-fracture of the 

peroneal head as well as rupture of the arcuate popliteal ligament, of the posterolateral corner and of both cruciate ligaments. The patient 

was admitted to the Orthopaedic service for surgical treatment.

She was subjected to repair of the arcuate popliteal ligament, femoral biceps head (with peroneal head fragment) reinsertion and fibular 

collateral lateral ligamentoplasty with IT graft. She is using a fixed-angle knee orthotics since surgery, with proprioceptive and isometric 

(muscle strength) exercises rehabilitation. Following a successful recovery and weight-loss, reconstruction of the central pivot was 

proposed, which the patient accepted and is currently waiting surgery.

Complex knee injuries usually follow high-energy trauma. There is no consensus regarding order of reconstruction, although reconstruction 

of lateral/medial stabilizers is prioritized over the central pivot structures (and, in low demanding patients, central pivot reconstruction can 

be considered optional). Our approach allowed early rehabilitation and, if necessary, allows a total knee arthroplasty to be done with low 

risk of instability.

Acknowledgment: None.
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Case: Vey rarely, a ring becoming embedded into the volar aspect of the finger, the sequelae can include infection, contracture, flexor 

tendon rupture and finger ischaemia which may require amputation. Initial treatment should include urgent removing the ring, evaluation 

by a hand surgeon, broad-spectrum antibiotics, tetanus prophylaxis, and early surgical debridement.

We present an unusual case of patient with poor hygiene and uncooprative illness who presented late with a ring that had embedded 

upon the ring nger. We achieved a satisfactory result by early extensive surgical debridement.

Acknowledgment: We present an unusual case of patient with poor hygiene and uncooprative illness who presented late with a ring that 

had embedded upon the ring finger. We achieved a satisfactory result by early extensive surgical debridement.
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Case: High-pressure injection Paint-Gun injuries to the hand are uncommon but often cause very serious clinical problem and lead to 

poor outcomes. Because the paint penetrates through a tiny wound of skin and spreads widely along the fascial or tendon sheath. Initial 

treatment should include urgent evaluation by a hand surgeon, broad-spectrum antibiotics, tetanus prophylaxis, radiographic imaging and 

early surgical debridement.

We present three patients of the paint gun injury. We achieved a satisfactory result by early extensive surgical debridement.

Acknowledgment: We present three patients of the paint gun injury. We achieved a satisfactory result by early extensive surgical 

debridement.
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Introduction: The Caregiver Priorities & Child Health Index of Life with Disabilities (CPCHILD) was developed to use caregivers’ perspectives 

to assess health-related quality of life of children with severe developmental disabilities. The CPCHILD was translated into many languages 

and transculturally adapted for international communication and comparisons between studies from different language, cultural, and 

geographical origins. However, there can be social, cultural, and language-originated differences between various versions of the CPCHILD 

questionnaire. Therefore, the goal of this study was to identify the social differences in quality of life by comparing the CPCHILD between 

Korean and English language-based populations.

Materials and Methods: Cross-sectional secondary study using data from the existing CP Hip Outcomes Project (CHOP). Two groups 

were established based on propensity score matching from the existing CHOP cohort. One group comprised 33 patients who completed 

the Korean version of CPCHILD (mean age 8.8 years ± 3.4, 22 males and 11 females), and the other group comprised 33 patients who 

completed the English version of CPCHILD (mean age 8.0 years ± 3.5, 23 males and 10 females).

Patient data were acquired from the CHOP database, which was established through an international multicenter study investigating hip 

reconstructive surgery outcomes in patients with cerebral palsy. There were 41 Korean and 406 English participants in the CHOP database 

at the time of study. Propensity score matching was performed based on 10 covariates including age, migration percentage of right and 

left hip, gender, GMFCS level, seizure status, feeding method, tracheostomy status, pelvic obliquity, and spinal deformity. Two groups were 

formed using a 1:1 matching and their differences in baseline CPCHILD score were analyzed.

Results: No significant differences between groups were observed in regards to demographic variables. There were no significant 

differences in CPCHILD scores on section 1 (Personal care/activities of daily living; p=0.320), 4 (Communication and social interaction; 

p=0.138), and 5 (Health; 0.741) between 2 groups. The English CPCHILD revealed significantly higher scores than the Korean CPCHILD on 

section 2 (Positioning, transferring and mobility; p=0.017), section 3 (Comfort and emotions; p<0.001), section 6 (Overall quality of life; 

p<0.001), and total score (p=0.010). Total score of the English CPCHILD (54.2 ± 10.6) was 1.3 fold higher than that of the Korean CPCHILD 

(42.6 ± 19.4).

Conclusion: This study revealed significant differences in certain domains of CPCHILD between Korean and English language-based 

populations. Physicians should consider that the perceived quality of life is impacted by culture.

Acknowledgment: None
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Case: Congenital insensitivity to pain and anhidrosis(CIPA) is a rare disease that affects the sensory and autonomic nervous system. The 

patients don’t have the ability of sensing different sensations such as pain, which tends to lead to different injuries. In addition, due to 

autonomic involvement, the patients suffer from fluctuation in body temperature. Our case was a 5-year old girl with neglected distal 

femur fracture. X-rays taken during follow up shows marked callus formation and pseudarthrosis of the distal femur. She had biting injuries 

of the tongue, auto-amputation of fingers, some developmental delay and history of recurrent unknown origin fever. The electrodiagnostic 

study was normal. Quantitative sudomotor axon reflex test revealed markedly reduced postganglionic sudomotor axonal response at all 

sites recorded on the left. She was diagnosed to CIPA. As the initial presentation of CIPA involves the musculoskeletal system, orthopaedic 

surgeons may as well have a high index of suspicion.

Acknowledgment: None
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Case: Anterior cruciate ligament (ACL) avulsion fracture is uncommon injury that predominantly occur in pediatric and adolescent 

population. Reduction and fixation of the avulsed fragment is necessary to restore and maintain the length of ACL and normal knee 

biomechanics. Several techniques are available to repair ACL avulsion fracture. However, treatment is controversial in skeletally immature 

patients due to risk of physeal injury.

We report a case which has an ACL avulsed fracture in skeletally immature patient, treated with arthroscopic all-inside suture bridge 

fixation, and excellent result and firm stability were obtained without physeal injury.

Acknowledgment: none
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Introduction: Ultrasound (US) is proposed as a reliable armamentarium to illustrate several characteristic findings of pulled elbow. The 

purpose of this study was to determine the usefulness of US findings in diagnosis and treatment of atypical pulled elbow.

Materials and Methods: We retrospectively reviewed the medical records and images of 35 (20 males, 17 right side) consecutive pulled 

elbow patients who presented with an atypical history or failed reduction between April 2015 and February 2018. The mean age at 

presentation was 4.6 years (range, 1.3 to 9.7). Incidence of the characteristic US findings, pre- and post- reduction, was investigated. 

Results: The incidence of US findings before reduction were: entrapped supinator (100%), absent annular ligament (uncover cartilage 

sign, 91.4%), coronoid and olecranon fossa effusion (100%), and deep synovial fringe (51.4%). After reduction, the US findings showed 

disentangled and swollen supinator (100%), restored annular ligament (100%), subsupinator effusion (51.4%), and retrieved synovial 

fringe (58%). 

Conclusion: Ultrasonography can be useful for detecting atypical pulled elbow and for evaluating adequate reduction in children.

Acknowledgment: None
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Introduction: Fractures of the medial epicondyle of humerus in children and adolescents are frequently associated with elbow dislocation. 

However, we experienced more patients who injured fall on an outstretched hand. The purpose of this study was to evaluate the injury 

mechanism of medial epicondylar fracture in children and adolescents and its association with increased carrying angle as a predisposing 

factor.  

Materials and Methods: We evaluated 22 patients with medial epicondylar fracture who were treated at our institution. Medical records 

and plain radiographs were reviewed to determine the mechanism of injury and the carrying angle of the uninjured arm. We compared the 

carrying angle of the uninjured arm of the patients group with the angle of the patients group with supracondylar fracture.

Results: The mean age at injury was 11 years (range, 5 to 15). Of the 22 patients, 19 patients recalled the injury mechanism as fall onto out 

stretched hand, 2 patients were injured while arm wrestling and only 1 patient was associated with elbow dislocation. The mean carrying 

angle of the uninjured arm was 17.4 degrees. Compared to the carrying angle of supracondylar fracture group, the carrying angle was 

increased in patient group.

Conclusion: Fall onto the outstretched hand was the most common injury mechanism in patients with medial epicondylar fracture and it 

was associated with increased carrying angle.

Acknowledgment: None
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Case: A 14-year-old patient sustained a Smith’s fracture after falling down riding a bicycle. The fracture was not reduced at all by closed 

reduction and treated with open reduction and volar plate fixation. At postoperative 6 weeks follow-up visit, the patient reported that 

he could not extend his thumb and complete rupture of the extensor pollicis longus (EPL) was confirmed by ultrasonography. Surgical 

exploration was performed at postoperative 10 weeks. Entrapment of the EPL was confirmed and the EPL tendon was reconstructed 

with extensor indicis proprius tendon transfer. In smith’s fractures, the EPL tendon may be injured directly by sharp edges of the proximal 

fracture fragments or incarcerated between proximal and distal fracture fragments. Entrapment of the EPL tendon with the Smith’

s fracture was firstly reported in 1969 by Hunt. Because of its rarity, only several case reports followed since Hunt’s publication. Hunt 

suggested axial compression and forced pronation of distal fracture fragment and concomitant supination of proximal fracture fragment 

as the mechanism of EPL tendon entrapment associated with the Smith’s fractures. The current case cannot be explained by previously 

postulated injury mechanism. We suggested new injury mechanism and three types of EPL tendon entrapment with the Smith’s fractures. 

Although it is a very rare complication, treating surgeons must remain aware of this potential complication and surgical exploration should 

be considered when it is suspected.

Acknowledgment: None.
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Case: Carpal tunnel syndrome in children and adolescent and mostly associated with mucopolysaccharidosis and mucolipidosis. We report 

our case of carpal tunnel syndrome caused by persistent median artery in an adolescent. A 13-year-old girl presented with right hand 

pain and paresthesia with no history of trauma. She also complained of right thenar muscle atrophy. On physical examination of her right 

hand, a Tinel’s sign was present at wrist and phallen sign was positive. There was slight atrophic change of her right thenar muscle area. 

Electromyography and nerve conduction velocity demonstrated incomplete median neuropathy. Ultrasonography and MRI of her right 

wrist showed bifid median nerve with persistent median artery. She underwent open transverse carpal ligament release. After operation, 

wrist was immobilized for 2 weeks. One year following surgery, her symptoms had resolved with no evidence of recurrence

Acknowledgment: None
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Case: 

Introduction: Avulsion injuries in the unossified elbow fractures are not simple in both diagnosis and management. Subtle radiological 

findings may be misinterpreted or overlooked and there are differences of opinion as to the indications for conservative or surgical 

treatment. 1) 2)  

Secondary ossification of elbow begins at 5 months of age and ends at about 17 years of age. Since secondary ossification occurs over 

a long period of time, avulsion fracture around the unossified elbow can range from simple ligament damage to radial head fracture, to 

periosteal injury of the muscle depending on status.

The avulsion fracture around the unossified elbow usually can be treated with a splint or cast. However, avulsion fracture with elbow 

subluxation and radial head dislocation must have surgical treatment. If proper treatment is not done, there may be complications like loss 

of joint motion, chronic pain, arthritis of the elbow.

Likewise, unossified elbow avulsion fracture is not simple for both diagnosis and treatment so we should be careful for accurate diagnosis 

and appropriate treatment. Therefore we would like to report two experiences. 

Case 1

An 11-year-old boy was admitted to the hospital due to right elbow pain caused by a bicycle fall. Radiographs(Fig. 1-a, 1-b) showed a 

coronoid process fracture of the right ulna and radial subluxation. Magnetic resonance imaging(Fig. 2)  showed a fracture of the capitellum 

with common extensor tendon and lateral collateral ligament injuries.

Surgical treatment was performed to conquer radial head subluxation. Four months postoperatively, there is a restriction on range of 

motion but no discomfort of daily life.

Acknowledgment: None
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Introduction: This study aimed to estimate the annual change in radiographic indices for juvenile hallux

valgus (JHV) and to analyze the factors that influence deformity progression.

Materials and Methods: Patients aged <15 years who had JHV and were followed up for at least 1 year were included. Hallux valgus angle 

(HVA), hallux interphalangeal angle, intermetatarsal angle, metatarsus adductus angle, distal metatarsal articular angle, anteroposterior 

talo-first metatarsal angle, and lateral talo-first metatarsal angle were evaluated. The progression rate of HVA was adjusted by multiple 

factors by using a linear mixed model.

Results: A total of 133 feet were included. The HVA and distal metatarsal articular angle both increased by 0.8 per year (p < 0.001 and p = 

0.003, respectively). HVA increased by 1.5 per year (p < 0.001) at under the age of 10, and the HVA progression in the older patients was 

not statistically significant.

Conclusion: JHV deformity could progress with aging. Most deformity progression could occur before the age of 10 years.

Acknowledgment: None
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Introduction: In children with Boyd type V CPT, dysplastic or pseudarthrotic lesion is seen in the distal fibula which is often associated 

with tibial dysplasia. When Boyd type V CPT is associated with tibial dysplasia, the lesion tends to progress to a tibial pseudarthrosis. The 

purpose of this study was to discuss the cases of Bod type V CPT with its results treated by author’s treatment scheme in very young 

children.

Materials and Methods: Between 1997 and 2013, seven children presented with Boyd type V CPT, i.e. established fibular pseudarthrosis 

associated with mild to severe tibial dysplasia, at a mean age of 8.9 months. Established fibular pseudarthrosis was classified into three 

subtypes. Subtype I: physeal line of the fibula was located at the level of tibial bony epiphysis or physis; minimally or mildly atrophied 

proximal and distal fibular segments. Subtype II: physeal line of the fibula was located at just above the level of tibial physis; mildly or 

moderately atrophied proximal and distal fibular segments. Subtype III: physeal line of the fibula was at way above the level of tibial 

physis; markedly atrophied proximal and distal fibular segments with or without a wide gap. Fibular management varied according to its 

subtypes: end-to-end osteosynthesis in subtype I, and cross-union of the distal tibia and fibula either by Langenskiöld procedure or 4-in-

1 osteosynthesis in subtypes II and III. Additional procedures included by-pass grafting for tibial dysplasia in four children, seven Ilizarov 

treatments for the purposes of osteosynthesis after fracture, deformity correction, and residual shortening in four children, and medial 

hemiepiphysiodesis of the distal tibia in five children.

Results: At the latest follow-up, all children had functional limb with painless, stable ankle joint with reasonable mobility. During the course 

of treatment, tibial fracture occurred in three children and all were successfully treated by the Ilizarov treatment.

Conclusion: Any treatment approach to Boyd type V should aim at accomplishing the two goals: (1) early stabilization of the ankle mortise 

with optimal fibular management, and (2) reducing the risk of tibial pseudarthrosis. It is believed that several factors need to be considered 

when treating Boyd type V, e.g. level and gap of the fibular pseudarthrosis, shape and quality of the proximal and distal fibular segments, 

station of the distal fibula relative to the distal tibia, severity of the anterolateral bowing of the tibia, cross-sectional diameter of the tibia 

and fibula, presenting foot and ankle deformity, leg-length inequality, and presence/absence of NF-1, and others. In conclusion, author’

s proposed surgical treatment approach according to its three subtypes would be beneficial to very young children presented with Boyd 

type V CPT in terms of early stabilization of the ankle mortise with preserved mobility, and of preventing or reducing the risk of tibial 

pseudarthrosis.
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Introduction: Ingrown toe nail is a common disease in adolescent period and there are some etiological suggestion on the hormal effects. 

This study is a case series on the results of gutter splint for adolescent ingrown toe nail as a simple, comfortable treatment method.

Materials and Methods: From 2010 to 2017, there were 55 patients of ingrown toe nail on the great toe and 23 patients treated with 

gutter splint. There were 17 boys and 6 girls, with 7 bilateral great toe nails and additional 4 medial and lateral both corner ingrown nail. 

Flat, plastic straws and glue were used to protect the gutters. We retrospectively reviewed the medical records and make phone call for 

the long-term results.

Results: In 55 patients of ingrown nail on the great toes, 25 patients were treated with only dressing and antibiotics, and 7 patients were 

operated with definitive toe nail surgery. And for 23 patients with 30 toe nails and 34 corners, the mean age were 12.3(8-15) years. Seven 

patients had ingrown nails on both great toes, 11 on left toe, 5 on right toe. There were 8 cases of recurrence out of 34 gutter splints. The 

causes of recurrence were mainly irritation by broken toe nail margin with contusions on the toes by personal hyperactivity. We gave one 

more chance of gutter splint for the 9 recurrent cases and there were 2 consecutive recurrent cases taken definitive surgery of Winograd 

method.

Conclusion: The definitive treatment for ingrown toe nail would be used for the deformed toe nail, hypertrophic granulation tissue, that 

was irreversible to be soft, normal paronychium. But for growing age it can be easily cured by just gutter protection such as gutter splint 

without recurrence in a transient shortened toe nail. The authors introduce new method of gutter splint with materials easily usable in daily 

life and that showed affordable success rate as a first line treatment.

Acknowledgment: None
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Case: 

Background: Osteopathia striata is marked by linear striations in the metaphyseal region of the long bones and pelvis in combination with 

cranial sclerosis owing to increased osteoblast activity. It  is an X-linked dominant sclerosing bone dysplasia. Typically affected females show 

macrocephaly, characteristic facial appearance, cleft palate, mild learning difficulties, hearing loss, sclerosis of the long bones and skull, and 

longitudinal striations visible on radiographs of the long bones, pelvis and scapulae. Jenkins et al.(3) were able to identify mutations in the 

gene encoding WTX (Wilms tumor on the X chromosome) (FAM123B), a repressor for WNT signaling, as the cause of X-linked OSCS.

Case presentation: A 4-year-old Korean girl was accidentally found to have long bone striation on X-ray. This finding could make impression 

of OSCS which associated with increased osteoblast activity. Proband and her mother had similar characters, such as coarse facial features 

and skull sclerosis. Mutational analysis identified a novel c.1003C>T substitution in exon 2 of WTX(on Xq11.2), resulting in p.(Gln335) in the 

proband and her mother. In addition, one single nucleotide variation (SNV) was observed, which was already reported.

Conclusion: WTX is also known as a tumor suppressor gene, and somatic mutations in that gene have been identified in Wilms tumors. 

We report Genetic analysis allowed the identification of maternally transmitted the novel heterozygous nonsense WTX gene mutation.

Acknowledgment: None
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Introduction: The tensile strength develops on the wires during the distraction osteogenesis (DO) using Ilizarov apparatus. The increase of 

tensile strength can lead to bending of the wires. The purpose of this study was to investigate the development of wire bending during the 

tibial lengthening using Ilizarov apparatus.

Materials and Methods: Seventy-six segments of 38 achondroplasia patients (mean age, 9.5 years; range, 5.1-24.7) with bilateral tibial 

lengthening by Ilizarov apparatus were included in this study. To estimate the tensile force on the wires, the bending angle and distance of 

each wire to the adjacent ring was measured. These parameters were measured throughout the entire DO to determine the progression of 

wire bending. In addition, age, height, weight, initial tibial length, gain of length, distraction index, external fixation index, healing index 

were investigated to identify potential contributors to wire bending. All the cases of wire breakage were also assessed.  

Results: The wire bending developed during the distraction phase, and it appeared more clearly on the proximal wires than the distal wires: 

average ring to wire distance at the proximal and distal wires were 7.3 mm and 3.8 mm, respectively (p < 0.001). Although the bending of 

the proximal wires was slightly decreased during the consolidation phase (p = 0.010), the wire bending was maintained throughout the 

DO. Larger amount of length gain (r = 0.706; p < 0.001) and heavy weight (r = 0.673, p < 0.001) were significantly associated with the 

development of wire bending. The wire breakage occurred in 8 cases.

Conclusion: The more gain of length may induce the more tension across the wires. In addition, heavier patients may be another 

contributor to the wire bending. Therefore, surgeon should take into consideration in regulating the tension across the wires, especially in 

these patients at risk, during the tibial lengthening by Ilizarov apparatus.

Acknowledgment: None.
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Case: This 34-year-old right-handed woman had four-week history of pain and snapping on elbow flexion, tingling of the ulnar nerve 

dermatome.

The symptoms are pain or snapping at the medial aspect of the elbow and/or symptoms from coexisting ulnar nerve irritation

Tinnel sign positive on cubital tunnel, painful snapping on elbow flexion test

Electromyography showed the ulnar nerve lesion around the elbow.

At exploration of the Right cubital tunnel, and successful outcome can be archived by operative treatment, which are subcutaneous 

anterior transposition of ulnar nerve.

POD 2months later, the symptoms are remain numbness on medial aspect of elbow, POD 1year later, no remained symptoms

Acknowledgment: thanks to chungsik sin
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Introduction: We analyzed results of proximal humerus fracture treatment using locking plate about older than 80 years patients

Materials and Methods: Between September of 2013 and March of 2016, There were 71 patients who received locking plate fixation from 

proximal humerus fractures. Among the 71 cases, Clinical, radiological results were analyzed for 19 patients out of a total of 25 patients 

who were able to follow up more than one year. According to the Neer classification, we found that 12 cases of 2 part, 7 cases of 3 part 

fractures.  We analyzed bone union, neck-shaft angle, UCLA score, range of motion compared to normal shoulder and complication.

Clinical, radiological results based on fracture classification were compared, results were investigated for medial hinge restoration or not, 

and other complications were analyzed.

Results: All patients achieved bone union. The mean average bone union time was 14.3 weeks(8-16 weeks) and the mean neck-shaft 

angle was 126.4 degrees. The average UCLA score was 22.4, and score of 12 paitients was under 28 point. The mean forward flexion, 

abduction, external rotation and internal rotation was , 129.2 degrees, 112.3 degrees, 44.2 degrees. All of motion were significantly 

different compared to normal shoulder, respectively. No clinical differences were seen in the classfication of fractures. There was a 

significant difference in the loss of neck-shaft angle, which failed to restore medial hinge, but there were no clinical differences. There were 

six complications, including 2 cases avascular necrosis, 2 cases screw penetration ,  3 cases adhesive capsulitis, 1 cases varus deformity. But 

we didn’t perfomed revision operation.

Conclusion: In surgical treatment of proximal humerus fracture over 80 years of age, the locking plate was able to obtain bone union from 

all patients. However, as a result of relatively unsatisfactory results, various surgical methods will need to be considered before surgery, and 

prevention and training of post-operation stiffness is considered necessary.

Acknowledgment: none
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Introduction: We analyzed results of proximal humerus fracture treatment using locking plate about older than 80 years patients

Materials and Methods: Between September of 2013 and March of 2016, There were 71 patients who received locking plate fixation from 

proximal humerus fractures. Among the 71 cases, Clinical, radiological results were analyzed for 19 patients out of a total of 25 patients 

who were able to follow up more than one year. According to the Neer classification, we found that 12 cases of 2 part, 7 cases of 3 part 

fractures.  We analyzed bone union, neck-shaft angle, UCLA score, range of motion compared to normal shoulder and complication.

Clinical, radiological results based on fracture classification were compared, results were investigated for medial hinge restoration or not, 

and other complications were analyzed.

Results: All patients achieved bone union. The mean average bone union time was 14.3 weeks(8-16 weeks) and the mean neck-shaft 

angle was 126.4 degrees. The average UCLA score was 22.4, and score of 12 paitients was under 28 point. The mean forward flexion, 

abduction, external rotation and internal rotation was , 129.2 degrees, 112.3 degrees, 44.2 degrees. All of motion were significantly 

different compared to normal shoulder, respectively. No clinical differences were seen in the classfication of fractures. There was a 

significant difference in the loss of neck-shaft angle, which failed to restore medial hinge, but there were no clinical differences. There were 

six complications, including 2 cases avascular necrosis, 2 cases screw penetration ,  3 cases adhesive capsulitis, 1 cases varus deformity. But 

we didn’t perfomed revision operation.

Conclusion: In surgical treatment of proximal humerus fracture over 80 years of age, the locking plate was able to obtain bone union from 

all patients. However, as a result of relatively unsatisfactory results, various surgical methods will need to be considered before surgery, and 

prevention and training of post-operation stiffness is considered necessary.

Acknowledgment: none
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Case: Acute calcific tendinitis is predominantly in the supraspinatus tendon of the shoulder, but may occur in other joints such as the elbow 

and knee joint.When it occurs around the elbow, it is reported to occur around the joint or in the common extensor tendon. It is very rare 

that it occurs in the distal tendon of the biceps brachialis.We hereby report the case of calcific tendinitis in the distal tendon of biceps 

brachialis.
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Introduction: Scapular body fracture has been generally treated with non-operative methods. In this study we treated scapular body 

fracture patients with a glenopolar angle(GPA) less than 25 degree by open reduction and internal fixation. This study aims to report 

clinical and radiological outcome of operative treatment of scapular body fracture. 

Materials and Methods: We retrieved data for 40 scapular body fracture patients operated on from 2004 to March 2017. 9 patients with 

scapular body fracture were treated by open reduction with lateral plating or wirings. We measured preoperative and postoperative GPA 

and analyzed radiologic bone union, range of motion and constant score as well. 

Results: Median follow-up was 17.7 month (7~35 month), and all patients final xray showed complete bone union. The time for complete 

union was  on average 4.2 month. Mean GPA was 22.7 degree (17~28 degree) preoperatively, and 30.8 degree (22~40 degree) 

postoperatively. There were no postop complications such as vascular injury, nerve injury, bone fragment displacement or infection. The 

postoperative range of shoulder motion checked for forward flexion was 150.5, abduction 146.6, external rotation 66.6, internal rotation 

61.6, and mean constant score was 71.5.

Conclusion: Scapular body fracture with GPA less than 25 degree can cause significant consequences such as limitation of motion, 

chronic pain and low constant score. In this study scapular body fracture were operated on using open reduction technique and allowed 

early rehabilitation and firm fixation. The study shows that surgical treatment of scapular body fracture provides satisfactory functional 

outcomes and satisfactory radiographic bone union.

Acknowledgment: None
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Introduction: In treatment of intractable supraspinatus calcific tendinitis, ultrasonography-guided multiple needling is more effective in 

reducing the size and gaining functional recovery of calcified nodules than simple subacromial steroid injections.

Materials and Methods: Of patients diagnosed with calcific tendinitis, patients with calcified lesions in the supraspinatus muscle were 

included in this study. Patients who received more than 6 months of appropriate conservative treatment who did not show symptomatic 

improvement were selected, and patients showing symptomatic improvements were excluded. A total of 28 patients were randomly 

divided into the needling group (Group I) and simple injection group (Group II). Group I initially consisted of 16 patients, and after 

excluding 3 patients (one follow up loss, one needling failure, one MPS pain), 13 patients were included. Ultrasonography-guided needling 

was performed at 2-week intervals, and subacromial steroid injection was also performed at 6-week intervals. Group II included 12 

patients and subacromial injection was performed every 6 weeks. All patients underwent x-ray follow-up every 2 weeks and ROM and 

score (KSS, VAS, ASES, UCLA) measurements were performed.

Results: The mean size of calcified nodules measured by x-ray decreased from 15.52mm to 7.87mm after 6 weeks in Group I; in Group II, 

the nodule size decreased from 14.95 mm to 10.06 mm. Group I showed more significant decrease of calcified nodule size compared to 

that of Group II. ROM and Scores (KSS, VAS, ASES) improvements were also superior in Group I.

Conclusion: In treatment of intractable supraspinatus calcific tendinitis, both simple subacromial steroid injection and ultrasonography-

guided multiple needling proved to be effective methods. However, in terms of decrease in calcified nodules, ROM, and functional scores, 

ultrasonography-guided multiple needling seems to be a more preferred method of treatment.

Acknowledgment: None
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Introduction: The purpose of this study was to evaluate the efficacy of ultrasonography-guided suprascapular nerve block for the 

treatment of adhesive capsulitis of shoulder.

Materials and Methods: Fourty two patients diagnosed with adhesive capsulitis included in this study were divided into two groups: 

ultrasonography-guided suprascapular nerve block was done in 20 patients (Group 1), and simple steroid injection was done in 22 patients 

(Group 2). Both groups underwent treatment for over 12 weeks. VAS, range of motion, KSS, ASES and UCLA scores were measured at the 

time of diagnosis, 2 weeks, 4 weeks, 6 weeks, 8 weeks, 10 weeks, and 12 weeks later.

Results: VAS, range of motion, KSS, ASES, and UCLA scores in Group 1 showed greater improvement compared to those in Group 2. 

Moreover, patients in Group 1 showed superior recovery of range of motion and pain reduction (P <0.005)

Conclusion: The use of ultrasonography-guided suprascapular nerve block in patients with adhesive capsulitis can be considered an 

effective method for better pain relief and faster recovery of joint motion.

Acknowledgment: 유착성 관절낭염, 초음파, 신경 차단술

Keywords: 유착성 관절낭염, 초음파, 신경 차단술



Poster Sessions

395

The 62nd Annual Congress of the  Korean Orthopaedic Association 2018

 Presentation No. 155  

Title: Comparison of Locking Compression Plate Superior Anterior Clavicle Plate with Suture Augmentation and Hook Plate for Treatment 

of Distal Clavicle Fractures

Authors: JUN-CHEOL CHOI1 , WOO-SUK SONG1 , JIN KIM1 , JEONG-MUK KIM1 , CHAN-WOONG BYUN1

Presenter: JIN KIM Corresponding Author: WOO-SUK SONG  Field: Shoulder and Elbow

Affiliation:  1. BUNDANG JESAENG HOSPITAL { Orthopaedic } 

Introduction: The purpose of this study was to compare the results (or effectiveness) of anterior superior locking compression plate (LCP) 

with suture augmentation and hook plate in treatment of Neer type II distal clavicle fracture.

Materials and Methods: From April 2009 to October 2015, 34 patients with distal clavicle fracture of Neer type II were surgically treated. 

Eleven patients were operated with LCP-suture augmentation (group I) and 23 patients underwent by hook plate (group II). Radiographic 

evaluation and functional evaluation using Korean Shoulder Society (KSS) scoring system were performed.

Results: Radiographic unions were achieved in all cases and mean radiographic union period was not different either as 4.1 months (range 

3-14 months), 5.0 months (range 3-14 months) in group I and 3.7 months (range 3-11 months) in group II. However, KSS score was 87.6 

(range 82-92) in group I, and was 63.4 (range 32-86) in group II (p<0.05). One case of osteolysis and no case of frozen shoulder were 

found in group I while 6 cases of osteolysis and 3 cases of frozen shoulder were found in group II.

Conclusion: LCP-suture augmentation is considered a more effective method, compared to hook plate osteosynthesis for distal clavicle 

fracture of Neer type II, producing better clinical outcomes and lower incidence of complications.

Acknowledgment: none
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Case: There are many factors causing impingement syndrome. Among them, subacromial lipoma is rare cause of impingement syndrome. 

The purpose of this case report is to introduce the case authors experienced and to discuss the role of the arthroscopic surgery for the 

case.

A 62-year-old male presented to clinic with slowly progressing pain and stiffness in right shoulder, ongoing for 5 years. Several conservative 

treatment had shown no persisted improvement. There was no history of trauma and impingement signs were positive. Radiography of 

shoulder showed no subacromial spur or degenerative arthritis. Magnetic resonance imaging(MRI) revealed a lesion, compatible with 

lipoma, extending through subacromial space and compressing rotator cuff tendon. Authors decided arthroscopic excisional biopsy 

surgery.

The mass was revealed lipoma histologically. Patient was free of pain at 3-month follow up and range of motion was full.

When patient present impingement signs which was not responsible to conservative treatment, MRI was useful tools to find these rare 

diseases like subacromial lipoma. Arthroscopic surgery was very effective to resolve the symptoms the subacromial lipoma raised.

Acknowledgment: none
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Introduction: There are lots of cases in which postoperative pain persist after shoulder joint arthroscopic surgery, and lots of patients 

have experience that IVPCA(intravenous patient controlled analgesia) has no effect to the postoperative pain. So, we planned to reduce 

postoperative pain with nerve block, and then we evaluated the effect of nerve block.

Materials and Methods: 88 patients who did shoulder joint arthroscopic surgery with rotator cuff tear from March 2017 to April 2018 

were enrolled in this study. The experimental group of patients (n=42) received operation with nerve block (group I), and control group of 

patients (n=46) received operation without nerve block (Group II). The nerve block include suprascapular nerve block(SSNB), axillary nerve 

block, lateral pectoral articular branch nerve block. Postoperative pain was checked with visual analog scale (VAS) at immediately after 

operation, 4, 8, 12, 24, 36, 48 and 72 hours. And also the number of using IVPCA was counted.

Results: The experimental group of patients (Group I) had significant lower pain scores than the control group (Group II), and also the 

number of using IVPCA lower than the control group.

Conclusion: We found that the preoperative nerve block has effect for postoperative pain after shoulder joint arthroscopic surgery, and the 

nerve block can reduce the using number of IVPCA.

Acknowledgment: I wish to thank Pf. Sang Hoon Ko for these apportunity and assistance with this project.
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Case: Arthroscopic Treatment of Paralabral Cyst at Suprascapular notch in Elderly patients

case 1.

M/72, Rt. shoulder, 3~4 months duration

full ROM, Hawkins +, cross-body abduction; unable

U/S guided injection; 1 time

case 2.

M/71, Rt. shoulder

full ROM, mild muscle atropy

U/S guided injection; 2 times

case 3.

M/72, Lt. shoulder, 3~4 months duration

full ROM

U/S guided injection; 1 time

The suprascapular notch is located on the medial side of the coracoid process of the scapular superior Border.

A suprascapular nerve passes through this notch, and it regulates the shoulder joint and infraspinatus.

This suprascapular nerve will be pressed by ganglionic cyst to appeal symptoms.

Suprascapular notch cyst is rare condition for shoulder pain.

It mainly occurred mainly in the active young 40s or younger.

We experienced these cases in elderly patients over 70 years of age, reported these cases with arthroscopic decompressions.

Acknowledgment: None
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Introduction: Arthroscopic tenodesis is often performed for the treatment of biceps lesion or SLAP lesion. A number of methods were 

introduced for biceps tenodesis, such as a simple suture technique using a suture anchor, or a tenodesis screws technique. The authors 

developed a novel tenodesis method with a suture anchor using modified Mason technique, which was expected more simple than 

tenodesis screw fixation and stronger than simple suture technique. The purpose of this study is to compare this novel technique and 

conventional simple suture technique using a suture anchor.

Materials and Methods: From January 2015 to August 2016, 138 patients who suffered from SLBC (superior labrum-biceps complex) 

lesions accompanying with rotator cuff tear were performed with arthroscopic surgery including biceps tenodesis, and they followed 

up over 12 months. The groups consisted of a group of simple suture technique as a group 1, and a group using modified Mason suture 

technique as a group 2. Six months and 1 year after the surgery, clinical outcomes such as pain VAS, ASES score, and anatomical outcomes 

such as Popeye deformity and healing of the tendon at the tenodesis site were evaluated. A comparison of the clinical and anatomical 

outcome was made between the groups retrospectively.

Results: The number of cases were 89 (group1) and 49 (group2) and the average age was 61.3 years and 63.5 years respectively. (p>0.05) 

Mean follow up period was 18.7 months. One year after the surgery, the pain VAS was 0.8 in group 1, 1.4 in group2 (p>0.05), ASES score, 

95.5, 97.3 (p>0.05 and forward flexion, 165.6 and 163.1 (p>0.05) respectively, and there were no significant differences between groups. 

The Popeye deformity occurred 12 cases (13.5%) in group 1 and 3 case (6.1%) in group 2 (p>0.05). In case of anatomical result, which was 

evaluated with ultrasonography, the healing failure (tendon was retracted from the tenodesis site over 1cm distally) of the biceps tendon 

was observed 22 cases (24.7%) in group 1 and 5 case (10.2%) in group 2 (p=0.04).

Conclusion: After 1 year postoperatively, modified Mason-Allen suture technique for biceps tenodesis show a significantly better healing 

compared to simple suture technique, although it could not show significant difference compared to simple suture technique for pain VAS, 

ASES score, ROM, and the presence of Popeye deformity.

Acknowledgment: none
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Introduction: 

Background: Massive, irreparable rotator cuff tears (RCTs) are a challenging clinical problem. In recent years, arthroscopic superior capsular 

reconstruction (ASCR) is a popular treatment in the massive, irreparable RCTs. However, studies reporting clinical results of ASCR are rare.

Materials and Methods: Between 2016 and 2017, four patients underwent ASCR with acellular dermal allograft.

Demographic data, as well as preoperative and 1-year follow-up clinical data including pain, range of motion (ROM), American 

Shoulder and Elbow Surgeons score were obtained. Acromiohumeral distances and Hamada classification were measured on standard 

anteriorposterior X-ray.

Results: The average age was 64.25 ± 2.5 years (range, 63-65 years). The minimum follow-up was 1 year with a mean follow-up was 14 ± 

1.83 months (range, 12-16 months). All patients had postoperative improvement in pain score and ASES score. Our cases showed that the 

ROM were increased in 2 of 4 patients. The AHD showed the improvement after surgery. Concerning the Hamada score, all patients had 

no change.

Conclusion: Our results support the ASCR as a viable treatment for surgical salvage in massive, irreparable RCTs. This treatment option may 

provide patients with decreased pain and increased function.

Acknowledgment: None
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Case: Rapidly Destructive Arthrosis(RDA) of the humeral head is a unique and rare condition. Even though some cases have been 

introduced by other institutions already, the pathophysiology of the disease entity is still uncertain. We reported 1 case of which the 

clinical course, radiologic and histologic findings were similar compared with past reported cases. We underwent reverse total shoulder 

arthroplasty for the patient.

A 81 years old woman visited our outpatient department and her chief complaint was right shoulder pain for one and half year. She had 

been administered several steroid injection on glenohumeral joint but pain was not relieved and referred to our hospital from the local 

clinic. During the evaluation process, physical examination showed limitation of ROM at the affected shoulder joint and laboratory finding 

was non-specific. Plain radiographs showed humeral head collapse and flattening with osteolytic change and MRI findings revealed 

significant joint effusion around the humeral head but glenoid was spared relatively. We underwent reverse shoulder arthroplasty for the 

patient and she had good radiologic & functional outcome after the operation.

 This case study showed RDA of humeral head is unique condition and should be distinguished from AVN, RA or insufficiency fracture 

which is easy to be misdiagnosed. And among the patient, pseudoparalysis due to irreparable rotator cuff tear is a good surgical indication 

of reverse total shoulder arthroplasty and It can show satisfactory surgical outcome

Acknowledgment: N/A
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Case: 

Background: Tumoral calcinosis is a rare disease in which calcium deposit is accumulated in soft tissues adjacent to the large joints. The 

common cause of this ectopic calcification syndrome is related with disorders such as hyperparathyroidism, renal insufficiency. The 

treatment of choice is complete resection becauses of the risk of recurrence, but should target the main precipitating factors

Case presentation: In this 25 years old patient, painful calcified mass developed in the left shoulder after 5 months of hemodialysis and 

5 years of peritoneal dialysis. She was treated with oral medication and dietary phosphate restriction initially. On laboratory finding, high 

phosphate blood levels was shown so subtotal parathyroidectomy was performed. This demonstrated significant response and 1 month 

after surgery, a rapid regression of the mass was observed.

Conclusion: Primary tumoral calcinosis can be treated by complete surgical excision but secondary tumoral calcinosis might benefit from 

parathyroidectomy. Correct diagnosis is important to initiate targeted and effective treatment.

Acknowledgment: No Acknowledgment
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Case: In this report, specific arthroscopic findings of shoulder tuberculosis is presented.

A case of an 87-year-old female visited our orthopedic department with 3 years history of pain and 4 months history of multiple open 

wound of left shoulder. Physical examination revealed swelling, tenderness, no local heat and multiple small rounded open wounds. The 

radiograph shows osteoporosis and slight glenohumeral joint space narrowing. ESR was 120mm/hr and CRP 77.9mg/L. MRI findings were 

consistent with septic arthritis. Arthroscopic findings show bursal hypertrophy covered with smooth shiny white-beige color material. The 

material was brittle. Tuberculosis was confirmed by pathology and TB PCR test.

Acknowledgment: None
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Case: Sixty-one-year old women presented with painful limited range of motion of right shoulder. She visited local clinic due to Adhesive 

capsulitis and had FIMS (functional intramuscular stimulation) after sadation. She felt pain with anteriorly protruded shoulder mass 

immediately after the FIMS but endured for 1month with no therapy. MRI and CT showed that her right shoulder was dislocated and the 

humeral head was locked with anterior glenoid. The patient underwent open reduction of the dislocated shoulder. There was no cartilage 

defect but a very deep depression of posterolateral cartilage of the humeral head. We made a window at the anterior humeral neck and 

raised the indentation with an impactor through the window. Then, chip bone and strut bone from allo-femoral head were inserted 

through the window to maintain the ballooning of the posterolateral indentation of the humeral head. Glenohumeral joint was fixed 

with a S-pin and U-sling was applied for 6 weeks. After six weeks after the surgery, S-pin was removed and ROM exercise started. She is 

suffering form limited range of motion of the right shoulder, but there has not been dislocation until now.
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Introduction: The common components of capsular redundancy in MDI are an elongated inferior capsule and a deficient rotator interval. 

These two factors are important for inferior stability, and their redundancy is responsible for the sulcus sign observed in MDI patients. 

A small number of reports have compared MDI patients and non-MDI controls by measuring rotator interval lengths or calculating 

glenoid size versus rotator interval length ratios, and few studies have addressed the inferior capsule. Lee et al. and Lim et al. measured 

inferior capsule lengths and showed significant differences between patients and controls. However, these studies involved absolute 

evaluations that did not consider the sizes of patient joint structures. Therefore, in the present study, we performed comparisons using 

glenocapsular (GR) ratios, which were defined as inferior capsule length divided by glenoid length, to reduce patient-specific differences. 

We hypothesized GC ratios would be significantly higher for MDI patients and controls, and that GC ratio would more accurately detect 

the presence of MDI than previously described methods.

Materials and Methods: The MRA images of patients with MDI of the shoulder (n = 65) treated over an 8-year period (February 2010 

to January 2017) were retrospectively reviewed. A control group (n = 65) without instability was also selected. The inferior capsular 

redundancy was measured using a new method we named glenocapsular (GC) ratio. MRA images of the two groups were randomly 

mixed, and two orthopedic surgeon reviewers measured capsular sectional areas (CSAs) on sagittal images and GC ratios on coronal 

images.

Results: CSAs and GC ratios were significantly higher in patients than controls (P < 0.001), but GC ratios more sensitively and specifically 

determined the presence of MDI than CSAs. A GC ratio of > 1.42 was found to be most suggestive of MDI of the shoulder due to its high 

sensitivity (92.3%) and specificity (89.2%).

Conclusion: GC ratio can be easily measured and used to screen accurately for MDI of the shoulder.

Acknowledgment: I extend my appreciation to all colleagues that aided me during this study.
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Introduction: Osteoarthritis of the glenohumeral joint is relative combined lesion with rotator cuff tear, especially in elderly patients. The 

aim of the study was to evaluate the effect of associated osteoarthritis on the treatment outcome of rotator cuff repair.

Materials and Methods: We included 348 patients who had undergone arthroscopic rotator cuff repair for full thickness. Severity of 

osteoarthritis were evaluated by Samilson-Prieto methods preoperatively, and intraoperatively by Outerbridge classification. 45 patient had 

concomitant osteoarthritis.  Postoperative clinical outcomes were evaluated based on visual analog scale (VAS) for pain, simple shoulder 

test (SST), University of California, Los Angeles (UCLA), Constant, and American Shoulder and Elbow Surgeons (ASES) scores at baseline, 2 

years postoperatively, and final follow-up.

Results: Overall, no significant differences in demographic characteristics and baseline data were observed according to existence of 

osteoarthritis.  Clinical symptoms were significantly improved at the final follow-up in both groups. At the final follow-up, no significant 

differences were found in VAS pain (P = .946), SST (P = .259), UCLA (P = .071), Constant (P = .329), ASES (P = .972) scores. But, in large to 

massive tears, Patients with osteoarthritis had significantly inferior clinical results than those with no osteoarthritis.

Conclusion: Mild to moderate osteoarthritis of the glenohumeral joint is relative combined lesion with rotator cuff tear. Overall, clinical 

outcome scores showed improvement after rotator cuff repair regardless of osteoarthritis. However, clinicians should consider this 

potential negative prognostic factor in patients with large to massive tear.

Acknowledgment: We thank Jee Hye Park for support with data collection, recruitment, and statistical analyses.
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Introduction: To compare the outcome between arthroscopic soft tissue tenodesis (STT) at the rotator interval and bony interference 

fixation tenodesis (BIFT) at the distal bicipital groove for the long head of the biceps (LHB).

Materials and Methods: Twentyfive shoulders that underwent arthroscopic STT of the LHB were compared with 28 shoulders that 

underwent arthroscopic BIFT using a 5.5-mm Bio-Tenodesis screw (Arthrex, Naples, FL). American Shoulder and Elbow Surgeons scores, 

Constant score, and elbow flexion strength index (EFSI) were checked preoperatively, postoperative 1 year and 2 years. Ultrasound 

imaging evaluation took place at 1 year and 2 years postoperatively as well.

Results: The overall functional outcomes improved after surgery in both groups. The BIFT group showed a significant increase in EFSI (preop: 

0.54, postoperative 2 years: 0.94) compared with that of the STT group (preop: 0.52, postoperative 2 years: 0.74) at postoperative 2 years 

(P =.006). However, no significant difference was seen in the increase of American Shoulder and Elbow Surgeons scores and Constant 

scores between the two groups. At postoperative 2 years, ultrasound showed seven empty grooves in the STT group, but only two empty 

grooves in the BIFT group (P =.046).

Conclusion: Arthroscopic BIFT for the LHB showed better improvement in EFSI than arthroscopic STT. In addition, the STT group showed a 

higher failure rate than the BIFT group.

Acknowledgment: The authors thank Ms. Miseon Son for her invaluable technical assistance, contributions to the statistical analysis, and 

graphic design.
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Introduction: Arthroscopic transosseous suture (TOS) rotator cuff repair has evolved as a new arthroscopic technique. Limited data is 

available regarding the outcomes of this treatment method. This study aimed to evaluate the functional and anatomical outcomes after 

arthroscopic TOS repair of 2–4-cm size rotator cuff tears and identify potential preoperative factors influencing repair failure.

Materials and Methods: Fifty-six consecutive patients with a symptomatic 2–4-cm full-thickness tear underwent arthroscopic TOS repair. 

After repair, functional and anatomical outcomes were analyzed up to 2 years postoperatively, and factors affecting cuff repair failure were 

evaluated in patients, using both univariate and multivariate analyses.

Results: On preoperative magnetic resonance imaging data, the mean anteroposterior dimension tear size was 27.0 ± 3.3 mm and the 

mean amount of retraction was 30.7 ± 3.1 mm. The anatomic failure (Sugaya III, IV, and V) rate was 33.3% with arthroscopic TOS repair; 

however, significant improvements in functional score and pain relief were found regardless of cuff healing. Mean American Shoulder and 

Elbow Surgeons score improved from 48.8 ± 16.6 preoperatively to 80.1 ± 11.1 at 2 years postoperatively (P < 0.001), mean Constant score 

improved from 54.5 ± 11.8 to 73.7 ± 8.5 (P < 0.001), and mean pain VAS score improved from 3.9 ± 1.7 to 2.0 ± 1.1 (P < 0.001). Statistical 

analysis showed greater tear size in the anteroposterior dimension (P = 0.034), decreased acromiohumeral distance (P = 0.022), and higher 

fatty infiltration of supraspinatus (P = 0.011) to be associated with cuff repair failure as independent preoperative factors.

Conclusion: Arthroscopic TOS repair was a reliable treatment for patients with a 2–4-cm size rotator cuff tear. Preoperative factors 

associated with cuff repair failure were greater tear size in the anteroposterior dimension, decreased acromiohumeral distance, and higher 

fatty infiltration of supraspinatus.

Acknowledgment: The authors thank Ms. Miseon Son for her invaluable technical assistance, contributions to the statistical analysis, and 

graphic design.
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Introduction: Fatty infiltration (FI) is an important preoperative factor that can predict the postoperative results of chronic rotator cuff 

surgery. It is currently measured using Goutallier classification system that measures semi-quantitatively in scapular Y-view single MRI 

sagittal slice. There are concerns as to whether the conventional method can represent FI of whole supraspinatus muscle.

We suggest a new measurement method that can predict FI more precisely, measurement average of three sagittal slices in conventional 

scapular Y-view, in the proximal  and distal halves. To confirm which method is superior, we compared the FI ratios (F/M) between single 

slice in Y-view (F1/M1) and average of all sagittal slices (FA/MA), and compared the FI ratios of three sagittal slices (F3/M3) and FA/MA.

Materials and Methods: Total of 106 rotator cuff tear patients, who are ≥50 years old, were divided into 3 tear size groups of medium, 

large, and massive. Fat and muscle mass were measured from MRI T1-sagittal views that included scapular Y-view single slice (F1, M1), 

all-slices (FA, MA), and three slices (F3, M3) with aid of PACS (INFINITT Healthcare, Seoul, South Korea) computer software. Average FI 

ratios of the three methods were compared as F1/M1, FA/MA, and F3/M3, and analyzed by SPSS statistical software (version 23.0; SPSS, 

Chicago, Illinois) using student paired T-test. Two orthopedic surgeons reviewed the images twice separated by two weeks. Intra-class 

correlation coefficient (ICC) were calculated for inter- and intraobserver repeatability.

Results: ICC showed higher reliabilities (>0.8). F1/M1 values were statistically different from FA/MA values in males with medium and large 

size tears. However, F3/M3 values were not different from FA/MA values in all groups.

Conclusion: Although conventional single-slice method is commonly used in measurements of FI, we confirmed that it does not represent 

the whole FI of supraspinatus muscle, especially in males with medium and large size tears over 50 years of age. We confirmed the 

quantitative measurement of three MRI sagittal slices with aid of computer software can represent the whole FI of supraspinatus muscle. 

Thus, we recommend operators use the new measurement method for more accurate assessment when they define FI prior to rotator cuff 

tear surgery.

Acknowledgment: The authors thank Ms. Miseon Son for her invaluable technical assistance, contributions to the statistical analysis, and 

graphic design.
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Introduction: To compare the effects of a single-dose interscalene block and general anesthesia (SISB/GA) with the effects of GA only in 

the early postoperative period after arthroscopic rotator cuff repair, by evaluating subjective pain visual analog scale scores and objective 

pain-related stress biomarkers.

Materials and Methods: Patients refractory to conservative treatment of the affected shoulder were enrolled in this prospective, 

randomized end-point study. Patients diagnosed with a rotator cuff tear (1–4 cm) based on magnetic resonance imaging were included. 

Exclusion criteria were small (< 1 cm) and massive (> 4 cm) rotator cuff tears. Thirty-one patients each were randomized into the SISB/GA 

and GA treatment groups. Preoperative pain scores were measured at 6:00 AM on the day of surgery, measured again at 1 and 6 hours 

postoperatively, and then every 6 hours until 3 days postoperatively. Blood sampling was carried out to evaluate the stress biomarkers 

insulin, dehydroepiandrosterone sulfate (DHEA-S), and fibrinogen preoperatively at 6:00 AM on the day of surgery and postoperatively at 

18, 42, and 66 hours (6:00 AM on postoperative days 1–3).

Results: Pain scores were significantly decreased in the SISB/GA group (2.50 ± 0.94) versus the GA group (3.82 ± 1.31) on the day of 

surgery (P < 0.001), and especially at 6 hours postoperatively (SISB/GA: 2.42 ± 1.43; GA: 4.23 ± 2.17; P < 0.001). Insulin was decreased 

significantly in the SISB/GA group (10.55 ± 7.92 μU/mL) versus the GA group (20.39 ± 25.60 μU/mL) at 42 hours postoperatively (P = 0.048). 

There was no significant change in DHEA-S or fibrinogen over time (P > 0.05).

Conclusion: After arthroscopic rotator cuff repair, an SISB effectively relieved pain on the day of surgery without any complications. In 

addition, insulin levels were significantly reduced at 42 hours postoperatively.

Acknowledgment: The authors thank Ms. Miseon Son for her invaluable technical assistance, contributions to the statistical analysis, and 

graphic design.
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Case: 56-year old male who complained a severe shoulder pain for last two weeks was referred because pain did not be relieved with two 

subacromial injections of 1 mg of Triamcinolone Acetonide with one-week interval. Patient has a history of a shoulder pain for last two 

years and eight times of subacromial triamcinolone injection. At initial evaluation, the range of shoulder motion could not be checked 

as severe shoulder pain but local heatness even though severe tenderness around shoulder and general fever were not detected. Simple 

radiographs of the shoulder showed a cluster of multiple tiny calcific materials with mixed nature of radiolucency around great tuberosity 

of humeral head and the blood test showed the results of highly suspicious of infection (8 times increase of CRP and 1.5 times increase of 

WBC count). Shoulder MRI showed a huge cluster of calcific materials (4.5cm-sized) in muscle belly of supraspinatus apart from calcific 

materials on simple radiographs. On recheck of initial simple radiographs, normal scapular shadow did not allow to verify any suspicious 

radiopaque density of calcific material. Because patient looked exhausted with severe pain for two weeks and pain did not improve at 

all with two injections and, moreover we could not rule out the infection completely, then we decided a surgical treatment instead of 

additional subacromial triamcinolone injection for a simultaneous removal of calcific materials and any passible infection. Under the general 

anesthesia, calcific materials in supraspinatus muscle belly were removed with open approach and calcific materials in supraspinatus 

tendon were removed with arthroscopic approach. Any suspicious clue of infection was not found and specimens from muscle belly looked 

something like toothpasteand other specimens from tendon were mixed nature with toothpaste and white solid powder. Shoulder pain 

was relieved rapidly and discharged at three days after surgery without brace. Patient had not complained any pain and shown a nearly 

normal range of shoulder motion during follow-up period of the last 3 months.

Acknowledgment: Calcific materials can be placed in unusual sites such as supraspinatus muscle belly like in this case, so we have to take 

care of any place where tenderness is prominent as well as known anatomial sites.
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Case: 74-year old female who had visited our emergency department after a falling a slip showed an anterior shoulder dislocation without 

definite fracture in simple radiographies. A couple of trials with several reduction methods failed a reduction of dislocation. She did not 

have any history of previous shoulder dislocation and surgery. MRI examination before moving to operating room showed a full thickness 

tear in supra and infraspinatus tendon at insertion site, a large compression fracture on posterior part of humeral head which had a contact 

with anteroinferior glenoid rim, did not show any acute labral or capsular tear need to repair. Although CT scan did not be taken, glenoid 

bone loss over 20% did not be detected in MRI examination. Even after a general anesthesia with adequate muscle relaxants, dislocated 

humeral head could not be reduced with closed methods. We decided an open reduction with freeze-dried tricortical iliac crest bone 

instead of other popular surgical methods such as Latarjet and/or remplissage procedures because glenoid did not have a bony loss over 

20% of width or area and previous history of dislocation. Through a deltopectoral approach, humeral head which get stucked between 

conjoined tendon and anterior glenoid bone was reduced with surgeon’s finger and torn rotator cuff were repaired with two all-suture 

anchors. Rectangular hole with rounded edge (3cm ´1.5cm) was made on Bicipital groove and the reduction of compressed posterior 

cortex has been tried with bone impactor under a fluoroscopic surveillance. A freeze-dried tricortical iliac crest bone (3cm ´1.5cm) was 

inserted for prevention from loss of reduction. Sized matched insertion did not need any additional procedure for escape of bone block. At 

6 months after surgery, simple radiography and CT scan showed a complete bony healing without any loss of reduction compared with CT 

scan at two days after surgery and patient showed no re-dislocation, and healing of repaired rotator cuff in ultrasound examination and a 

satisfied range of motion (135 degree of active forward flexion, 110 degrees of active abduction, and 60 degrees of internal and external 

rotations with 90 degrees of abduction).

Acknowledgment: If patient without any previous dislocation show an huge compression fracture on humeral head in the elderly patient 

with acute anterior shoulder dislocation, it is very likely that the lesion of humeral head can be an acute compression fracture rather than 

bony erosion and treated like other compression fractures, not conventional Hill-Sachs lesion.

Keywords: Dislocation, compression fracture, humeral head, shoulder
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Case: Rare cases of congenital absence of the long head of the biceps tendon(LHBT) is reported, with unknown incidence. In literature 

review of congenital absence of LHBT, only 1 case was associated with posterior shoulder instability and severe posterior glenoid dysplasia. 

We report the first case of a patient with bilateral congenital absence of the LHBT with posterior shoulder instability, but without glenoid 

dysplasia or posterior glenoid tilt. Furthermore, the patient had a history of traffic accident with holding gear stick with right hand. After 

the accident, posteroinferior labral tear with paralabral cysts was showed in magnetic resonance images. We assumed the congenital 

absence of LHBT may affected posterior instability that had the possibility of increased susceptibility to a subsequent traumatic posterior 

inferior labral tear. We called this case of posterior inferior tear defined traumatic as “Gear stick injury

Acknowledgment: none
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Case: A 59-year-old male patient visited the hospital due to pain in his right shoulder after falling from a height of 3 meters eight months 

ago. He was diagnosed at that time with glenoid and acromion fractures and took conservative treatment. Simple radiographs and CT 

scans showed nonunion of both acromion and glenoid. There was no tenderness at the acromion nonunion site. He complained of motion 

pain, and there was no pain at rest. Therefore we decided to make only glenoid united. We accessed glenoid nonunion site through the 

deltopectoral approach, and autogenous iliac bone graft was inserted. Two cannulate screws were used to fix the nonunion. After 6 

months of the surgery, the motion pain disappeared, and the union of the glenoid was confirmed by simple radiographs.

Acknowledgment: None

Keywords: glenoid, acromion, nonunion
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Introduction: To describe the technique and clinical outcomes of arthroscopic repair of irreparable massive rotator cuff tears using a 

Human dermal matrix allograft. Recently variable operative techniques for rotator cuff repair including suturebridge fixation has provided 

excellent results. However, there are still cases where tendon repair is impossible. Human dermal matrix allograft substitutes offer the 

advantages of saving bone stock, while maintaining anatomic integrity of rotator cuff.

Materials and Methods: To describe the technique and clinical outcomes of arthroscopic repair of irreparable massive rotator cuff tears 

using a Human dermal matrix allograft. Recently variable operative techniques for rotator cuff repair including suturebridge fixation has 

provided excellent results. However, there are still cases where tendon repair is impossible. Human dermal matrix allograft substitutes offer 

the advantages of saving bone stock, while maintaining anatomic integrity of rotator cuff.

Results: At mean follow-up time of 19.8 months (range, 12-30 months), 55 patients were satisfied with the procedure. The mean 

UCLA score increased from 17.4 preoperatively to 31.2 postoperatively ( P = 0.0001). The Constant score increased from 54.5 to 

85.3. ( P = 0.0001). Statistically significant improvements were seen in pain, forward flexion and external rotation strength. Fifty two 

patients displayed full incorporation of the graft into the native tissue, as documented on magnetic resonance imaging. There were no 

complications due to infection, adhesions, or neurological injuries.

Conclusion: Human dermal allograft can be used successfully and safely for the massive irreparable rotator cuff tears. Further long-term 

study and the larger patient base are necessary to have significance.

Acknowledgment: The authors declare that there is no conflict of interests regarding the publication of this paper.
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Case: Hemarthrosis occurring after arthroscopic surgery for lesions of the shoulder joint is a very rare complication that may develop 

due to the injury of blood vessels when an anterior portal is created. It is a complication that rarely develops in patients who are taking 

antithrombotic drugs or who do not have associated diseases such as thrombocytopenia. We report a case of hemarthrosis which ocurred 

after performing arthroscopic surgery to repair a rotator cuff tear in a patient with a stenosis in an arteriovenous fistula for hemodialysis in 

the ipsilateral upper arm.

Acknowledgment: none
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Introduction: 

: Existing various classification systems for distal clavicle fractures have low interobserver and intraobserver reliability and provide limited 

information for treatment decision. The objective of this study was to determine interobserver and intraobserver reliability of the new 

classification system and the associated treatment choice for distal clavicle fractures.

Materials and Methods: Eight observers including 4 experienced shoulder specialists and 4 orthopedic fellows independently reviewed 

routine plain radiographs of 74 patients with distal clavicle fractures. They were asked to determine the fracture type according to the new 

classification system and the treatment choice for each case through web-based survey. Images from each case were randomly presented 

to the observers in 2 rounds 4 weeks apart. Reliability was assessed on the basis of Fleiss κ values.

Results: Interobserver and intraobserver reliability of the classification system were moderate (κ = 0.434) and substantial (κ = 0.644), 

respectively. Interobserver and intraobserver reliability of the treatment choice were moderate (κ = 0.593) and substantial (κ = 0.698), 

respectively. There were no significant differences in the level of reliability between experienced shoulder specialists and orthopedic fellows 

for any κ values (all P > 0.05).

Conclusion: Our study demonstrated moderate interobserver and substantial intraobserver reliability of the new classification system and 

the associated treatment choice for distal clavicle fractures. We believe that our novel classification system will help physicians to choose 

treatment and implants.

Acknowledgment: none
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Technical Note: Treatment of Hill-Sachs lesion is still debatable in spite of frequent incidence in patients with recurrent shoulder dislocation. 

We report an arthroscopic microfracture for treatment of recurrent shoulder dislocation in professional golfer with Linear Isolated Narrow 

Engaging (LINE) Hill-Sachs lesion. Arthroscopic microfracture can be an alternative treatment option to obtain the healing of defect and 

avoid external rotation limitation in young, active, recurrent dislocation patient with LINE lesion.

Under general anesthesia, patients were placed in the beach-chair position with the affected arm brought into abduction and gentle 

traction by arm holder (TRIMANO®; Arhtrex Inc., Naples, FL, USA). Diagnostic arthroscopy for glenohumeral joint was performed to 

identify any intra-articular pathologies after a standard posterior portal was created. Two anterior working portals were then established in 

the rotator interval. Bleeding bed for tissue healing along the glenoid neck was formed using small osteotome and arthrocare (Quantum2®; 

Smith & Nephew Inc., Austin, TX, USA). The drill guide of suture anchor (JuggerKnot®; Zimmer-Biomet Inc., Warsaw, IN, USA) was 

positioned at the most inferior point of labral tear site and a pilot hole was created. The suture anchor was then tapped into the glenoid 

neck. A suture passer was used to shuttle one of the suture limbs through the labrum and capsule with an attempt to bring adequately 

healthy tissue. Knots were tied arthroscopically using the SMC knot technicuqe with care to keep the knots away from the glenoid face. 

Overall four anchors were applied and the most superior anchor was tied with modified Mason-Allen technique for reinforcement. After 

the procedure of capsulolabral repair, the Hill-Sachs lesion was handled (Fig. 3). Arthroscope was introduced into the anterior portal and 

loose cartilaginous tissues were debrided using ring curette and arthroscopic shaver via posterior portal. A microfracture awl (Linvatec, 

Largo, FL, USA) was inserted via posterior portal and guided perpendicular to the bony surface (Fig. 4). Each microfracture hole was 

separated approximately 3 to 4 mm apart and penetrated to a depth of approximately 2 to 3 mm into the subchondral surface in order to 

expose the marrow elements. Arthroscopic shaver was used to remove any bony remains around the rims of the holes. Arthroscope was 

then introduced into the standard posterior viewing portal and marrow elements and bleeding occurred from microfracture holes were 

observed with reduced irrigation pump pressure 

Acknowledgment: none

Keywords: Instability, Hill-Sachs lesion, Microfracture



Poster Sessions

407

The 62nd Annual Congress of the  Korean Orthopaedic Association 2018

 Presentation No. 179  

Title: Arthroscopic Acromioclavicular Fixation with Internal Bracing after Coracoclavicular Fixation using a Dog Bone Button: A Surgical 

Technique

Authors: JOONG-BAE SEO1 , KANG HEO1 , JAE-UK JUNG1 , JAE-SUNG YOO1

Presenter: KANG HEO Corresponding Author: JAE-SUNG YOO Field: Shoulder and Elbow

Affiliation:  1. DANKOOK UNIVERSITY HOSPITAL { Orthopaedic }  

Technical Note: An arthroscopic technique for the surgical treatment of acute acromioclavicular (AC) joint injuries is presented in this study. 

This procedure aims to achieve both vertical and horizontal stability through the healing of both coracoclavicular (CC) and AC ligaments. 

As a routine maneuver, arthroscopic CC stabilization was applied using the Dog bone button to obtain only vertical stability. Additional 

arthroscopic AC joint fixation with an internal brace is simple and easy, and provides a safe technique to achieve horizontal stability of the 

joint and to increase the vertical stability to minimize the complications of standard CC reconstruction techniques.

After CC fixation with dog bone button, to identify the AC joint in the arthroscopic view, percutaneous spinal needle insertion to the 

anterior aspect of AC joint is useful (Fig. 5B). Using an electro-thermal device and a debrider, the deltoid muscle from the undersurface of 

the AC joint is minimally detached (Fig 6A). The width of the deltoid detachment is about 5-mm medial and lateral to the AC joint, and the 

length from the inferior border of the medial acromion and distal clavicle is half of the height of the acromion measured on preoperative 

anteroposterior radiographs. After detachment, the ruptured AC joint ligament (Fig. 6B) and its horizontal instability (Fig. 6C) can be 

checked by pushing the distal clavicle anterior to posterior in the horizontal axis.

Next, the 2.7-mm tunnel is created in the acromion through the ACC portal in the arthroscopic view using a drill guide followed by a 3.5-mm 

tap [Arthrex]. The acromial tunnel is placed anterior to the cortex, just lateral to the AC joint, and at the center of the acromial height in 

the upper portion of the deltoid detachment. A FiberTape loaded 3.5-mm BioComposite SwiveLock [Arthrex] is inserted into the acromion 

(Fig 7A). Another 2.7-mm tunnel is created in the distal clavicle in the same fashion as the acromial tunnel, just medial to the AC joint and 

at the same level as the acromial tunnel. A second 3.5-mm anchor loaded with the opposite end of the FiberTape was then inserted into 

the distal clavicle (Fig.7B). After AC joint fixation, the restoration of horizontal stability is evaluated by using a probe (Fig. 7C). The inferior 

cortex of the bones by suture anchor can be checked through arthroscopic view. Finally, the wound is closed with absorbable sutures. 

Table 1 summarizes the technical pitfalls and pearls of the operative technique.

Acknowledgment: none

Keywords: Acromioclavicular joint, Arthroscopy, Instability, Reconstruction 

 Presentation No. 180  

Title: Three-Dimensional Capsular Volume Measurements in Multidirectional Shoulder Instability

Authors: YONG CHEOL JUN1 , YOUNG LAE MOON1 , JAE HWAN LIM1 , DONG HYUK CHA1

Presenter: JAE HWAN LIM Corresponding Author: YOUNG LAE MOON Field: Shoulder and Elbow

Affiliation:  1. CHOSUN UNIVERSITY HOSPITAL { Orthopaedic } 

Introduction: Magnetic resonance arthrography (MRA) is a recognized gold standard method for evaluating shoulder instability, and is 

highly sensitive at detecting capsular laxity and redundancy. In a previous study undertaken to quantify capsular volume in rotator cuff 

interval or axillary pouch, significant differences were found between controls and patients with instability. However, the results obtained 

were derived from two-dimensional cross sectional areas. In our study, we sought correlation between three-dimensional (3D) capsular 

volumes, as measured by MRA, and multidirectional shoulder instability.

To investigate the role of capsular elongation and laxity in multidirectional shoulder instability using a more accurate method of 3D 

capsular volume measurement.

Materials and Methods: The MRAs of 21 patients with multidirectional shoulder instability (MDI) and 16 control cases with no instability 

were retrospectively reviewed. Capsular areas determined by MRA were translated into 3D volumes using 3D software Mimics version 16 

(Materilise, Leuven, Belgium), and glenoid surface area was measured in axial and coronal MRA views. Then, the ratio between Capsular 

volume and glenoid surface area was calculated.

Results: The ratio between 3D capsular volume and glenoid surface area was significantly increased in the MDI group (35.53±7.68) 

compared to the control group (25.28±6.16) (p<0.01).

Conclusion: From these results, we could support that capsular elongation and laxity play an important role in multidirectional shoulder 

instability using volume measurement.

Acknowledgment: I would like to express my gratitude to college for giving time and effort unsparingly to this research work.

For encouragement and support I thank my family, especially my lovely wife and promise that I will be a proud son and great husband.
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Introduction: The purpose of this study was to compare real-time sonoelastography(RSE) in the assessment of the origin of the common 
extensor tendon in patients with symptoms of lateral epicondylitis and in patients with improved symptoms. The findings were compared 
with those obtained at clinical examination, ultrasonography, and Real time Sono-Elastography.
Materials and Methods: 54 elbows consecutively registered patients(2015.3~2017.2) with symptoms of lateral epicondylitis were assessed 
2 times(pre-treatment and post-treatment, interval 3-5 months) with ultrasound and real-time sonoelastography. A clinical examination 
was performed, and pain was classified with a visual analog scale. A clinical scores were used DASH. Treatments methods were Oral NSAID, 
counterforce brace, Stretching Ex., strengthening Ex, and ESWT. Patients with previous elbow surgery or fracture and history of inflammatory 
disorders were excluded. Elastographic grade of the common flexor tendon was evaluated according to a 3-point visual scale. Grade 1 was 
considered normal, grades 2 and 3 were considered abnormal. Strain ratio was calculated based on the average strain measured in two 
regions, the lesion in the common flexor tendon for the target area and adjacent normal tendon of the similar depth for a reference area.
Results: In symptomatic elbows, 48 of 54 tendons (88.9%) showed intratendinous swelling, and 50 of 54 tendons (92.6%) showed 
intratendinous hypoechogenicity. Compression sonoelastography revealed a soft area on 45 of 54 tendons (83.3%). The mean strain ratio 
was 1.42 (SD, 0.52) for symptomatic tendons and 1.97 (SD, 0.70) for post treatment tendons. The mean strain ratio of the symptomatic 
tendons was significantly lower than that of post-treatment tendons (p < 0.03), indicating that the symptomatic tendons were softer. 
After conservative treatment in lateral epicondylitis patients, Average DASH score was improved 72.05 to 49.25, Average VAS score was 
improved 7.5 to 1.8. Cut off value of strain ratio from ROC curve was 1.62. (sensitivity 74%, specificity 82%)
Conclusion: Patients with symptomatic lateral epicondylitis had lower strain ratio comparing patients with recorvered lateral epicondylitis 
in their extensor tendon origin. RSE is valuable in the detection of the intratendinous and peritendinous alterations of lateral epicondylitis 
and facilitates differentiation between symptomatic and post-treatement extensor tendon origins. Taking these measurements during RSE 
could be feasible and practical method for evaluating the common extensor tendon in lateral epicondylitis patient.
Acknowledgment: n/s
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Introduction: Treating large to massive rotator cuff tears is still difficult, and sometimes achieving primary repair cannot be guaranteed. 
With the high incidence of irreparability, ranging from 6.5% to 30%, predicting irreparability of rotator cuff tear preoperatively is 
important to make a treatment plan and better acquaint patients with the prognosis and their treatment options. However, validity of 
previous studies was affected by improper statistical methods, selection bias, small sample size and incomplete analysis of potential 
predictors of outcome. The purpose of this study was to determine the influence of preoperative risk factors on reparability of rotator cuff 
tears and yield a predictive model for predicting irreparability preoperatively.
Materials and Methods: Among patients with full thickness RCTs, reparable group underwent arthroscopic rotator cuff repairs  for 
reparable RCTs and irreparable group underwent alternative surgeries for irreparable RCTs Age, sex, chronic pseudoparalysis (CPP), 
mediolateral and anteroposterior tear sizes, acromiohumeral distance (AHD), tangent sign, fatty infiltration (FI) (group 1:Goutallier 
stage 0 or 1, and group 2:stage 2, 3 or 4), tendon involvement (TI) (type 1:supraspinatus, type 2:supraspinatus and subscapularis, type 
3:supraspinatus and infraspinatus, and type 4:all three) were analyzed.
Results: Irreparability rate was 12.5%. Between reparable (663 patients) and irreparable (95 patients) groups significant differences 
were found in age (58.8±8.3years vs 65.6±8.0years, P<.001), female sex (46.9% vs 63.2%, P=.014), CPP (6.5% vs 36.8%, P<.001), 
mediolateral (23.7±12.1mm vs 47.4±9.1mm, P<.001) and anteroposterior (17.9±11.5mm vs 43.4±16.2mm, P<.001) tear sizes, AHD (9.0±
1.7mm vs 5.8±1.6mm, P<.001), tangent sign (2.9% vs 61.1%, P<.001), groups 2 FI of subscapularis (6.9% vs 20.0%, P<.001), supraspinatus 
(12.1% vs 58.9%, P<.001), infraspinatus (26.8% vs 69.5%, P<.001) and teres minor (4.2% vs 10.5%, P=.008), and type 1:2:3:4 TI 
(88.1%:6.2%:5.4%:0.3% vs 29.5%:21.1%:28.4%:21.1%, P<.001). Multiple logistic regression analysis revealed CPP, mediolateral tear 
size, AHD, tangent sign, group 2 FI of supraspinatus, and type 4 TI were the significant independent predictors of irreparability, with odds 
ratios of 3.539(P=.007), 1.087(P<.001), 0.624(P<.001), 6.141(P<.001), 2.233(P=.034), and 12.350(P=.016), respectively. These factors 
yielded a predictive model for irreparability: LogitP=1.264×(CPP)+0.084×(mediolateral tear size)-0.472×(AHD)+0.804×(group 2 FI of 
supraspinatus)+1.815×(tangent sign)+2.514×(type 4 TI)-3.460.
Conclusion: This study shows that the independent predictors of irreparability are chronic pseudoparalysis, large mediolateral tear size, 
narrow acromiohumeral distance, positive tangent sign, high grade of fatty infiltration in the supraspinatus, and tendon involvement, 
including the supraspinatus, subscapularis, and infraspinatus. Other variables such as anteroposterior tear size, high grade of fatty infiltration 
in the subscapularis, infraspinatus, and teres minor were not significant predictors of irreparability; moreover, tendon involvement including 
the supraspinatus and subscapularis (anterosuperior cuff tear) and tendon involvement including the supraspinatus and infraspinatus 
(posterosuperior cuff tear), as well as age, sex, and symptom duration before surgery, were not independent predictors of irreparability.
Acknowledgment: none
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Introduction: Dyslipidemia is thought to have an adverse effect on the prevalence of rotator cuff tear. Several previous studies have 

reported that serum cholesterol level is directly related to tendon degeneration and that lowering serum cholesterol level using statin can 

reverse these adverse effects.

The purpose of this study was to investigate the incidence of rotator cuff tear among middle-aged men who complained of shoulder pain, 

and the effect of dyslipidemia and serum cholesterol level on the incidence of rotator cuff tear.

Materials and Methods: The study included 348 middle-aged male patients with shoulder complaints. All patients were asked if they had 

dyslipidemia and serum cholesterol and lipid profile of each patient was collected. The status of the rotator cuff tendon was classified into 

normal, partial thickness tear, and full thickness tear by magnetic resonance imaging (MRI).  

Results: Forty-five patients had partial thickness rotator cuff tears (12.9%) and 20 patients had full thickness rotator cuff tears (5.7%). 

Total cholesterol and low-density lipoprotein (LDL) cholesterol level of the patients with full thickness rotator cuff tears were higher than 

other patients (p = 0.044, 0.028). However, the incidence of dyslipidemia that the patients themselves answered was rather higher in the 

normal group (p = 0.016). There was no difference in the prevalence of rotator cuff tears between the group with higher cholesterol level 

than the diagnostic criteria (total cholesterol greater than 240mg/dL) of dyslipidemia and the group with lower cholesterol level (p = 0.989).  

Conclusion: Total cholesterol and LDL cholesterol level is considered to have adverse effects on rotator cuff tendon degeneration. Even 

if dyslipidemia is diagnosed, proper maintenance of serum cholesterol level through statin reverse such adverse effects. Therefore, active 

treatment of dyslipidemia is needed to prevent rotator cuff tendon degeneration.
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Case: We present a case of scapular neck fracture with comminuted scapular body that was treated with operative treatment. A 48-years 

old man complained of both shoulder pain after out motor vehicle accident. The patient had a neck fracture with body comminution on 

right scapular and lesser tuberosity avulsion fracture on left side humerus. The scapular neck were reduced by modified Judet approach, 

fixed with an proximal humeral locking plate and scapular body comminuted fragment were fixed with LCP plate. 2 months after the 

operation, union of the fracture was achieved and the range of motion was fully recovered and there are no more complain of any other 

discomfort during his daily living. Operative reduction and fixation with proximal humeral locking plate was thought to be one of useful 

treatment options for scapular neck with comminuted scapular body fracture.
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Introduction: The degree of fatty degeneration (FD) of rotator cuff (RC) muscle was mainly evaluated using Goutallier-Fuchs grade, 

however, there have been still debates on its consistency. Therefore, authors evaluated the new quantified measurement of FD from 3D 

reconstructed volumetric data using open-source software for MRI.

Materials and Methods: Fourteen MR images (8 male, 6 female) without shoulder lesions were analyzed. All images were taken using 3 

tesla MRI (Achieva, Philips; Ingenia, Philips, Best, the Netherlands) from 2010 to 2017. 3D slicer (Ver 4.6.2, Slicer community, Boston, MA) 

was conducted to semi-automatically reconstruct the 3D volumetric data from T2 sagittal images and to differentiate the fat tissue from 

RC muscle using difference of signal intensity. Imaging analysis were independently performed twice by two orthopedic surgeons at 3 

weeks interval. ROC curve was conducted to define the cutoff value for dividing muscle and fat, and inter- & intra-class correlation was 

evaluated using Cronbach’s alpha test. 

Results: Cutoff value of 3D slicer for dividing muscle and fat was 508.9. Inter-class correlation of each RC muscle & fat tissue was 

greater than 0.9 (all p < 0.001), and intra-class correlation of each evaluator was also greater than 0.9 (all p < 0.001). Muscle volume of 

supraspinatus, infraspinatus, teres minor, and subscapularis was 15.2, 20.9, 13.3, and 29.7cc, respectively. Muscle volume of male was 

greater than female (all p < 0.001), and also negatively correlated with BMI (supraspinatus -0.43, infraspinatus -0.43, teres minor -0.31, 

subscapularis -0.56; all p < 0.05). 

Conclusion: Semi-automated quantified measurement for the FD of RC muscles using MRI and 3D slicer presented excellent inter- and 

intra-class correlation. Muscle volume was correlated with gender and BMI. Although current study was performed on small number of 

patients, it could be regarded as an alternative measurement which can complement the weak consistency of Goutallier-Fuchs Grade, in 

terms of objectivity and excellent agreement by measuring the real volume of RC. 
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Introduction: This study compared clinical and radiologic outcomes following superior capsular reconstruction using fascia lata tendon 

with or without mesh in massive chronic rotator cuff tear. 

Materials and Methods: From 2014 to 2017, we reviewed all patients treated with superior capsular reconstruction using the fascia lata 

tendon. From 2013 to 2016, only fascia lata tendon was used. From 2016 to 2017, mesh in the fascia lata technique was used. According 

to used technique, the patients were divided into two group (fascia lata only (F) and fascia lata with mesh(M)). There were 33 and 22 

elbows in group F and M, respectively. All patients were followed for a minimum of 12 months, with mean total follow-ups of 18.6 and 

13.3 months in Group F and M, respectively. Average ages were 65.0 and 65.7 years in Group F and M, respectively. Clinical score and 

Radiologic assessment was conducted at 1 year after operation day. functional score (ASES), and pain (visual analog score [VAS]). Was 

measured. Radiologic outcome was analyzed with retear rate and acromio humeral distance(AHD) using X-ray, MRI.

Results: Overall, all scores in ASES (32.8 to 78.4), VAS (6.2 to 3.0) and AHD were improved. Preoperative ASES improved from 34 to 76 in 

group F and from 31 to 81 in group M. Preoperative VAS improved from 7.3 to 2.9 in group F and from 6.4 to 3.1 in group M. Retear rate 

was 33.3% (11 cases) in group F and 18.1% (4 cases) in group M.

Conclusion: Superior capsular reconstruction using mesh in the fascia lata improved retear rate and clinical outcome compared with 

conventional SCR.
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Introduction: Clinical outcomes of transtendon repair technique of High grade partial articular side thickness rotator cuff repairs shows 

good clinical outcome. However, it is too difficult to repair retear lesion of previous transtendon repair because tendon quality with scar 

healing was poor and blood supply was insufficient.  Residual shoulde discomfort was reported after transtendon repair of partial thickness 

RC tear. We evaluate the clinical outcomes in a series of 8 patients with retear after repair of partial articular supraspinatus tendon avulsion 

(PASTA) lesions with biceps tendon augmentation with a minimum 1 year follow-up.

Materials and Methods: Eight patients with a mean age of 57 ± 7 years who had undergone an PASTA repair with biceps tendon 

augmentation with a minimum of 1 year follow-up were enrolled after rotator cuff re-tear after repair of PASTA lesions. Clinical outcomes 

using a ASES, UCLA, KSS, SST score and pain VAS score were evaluated. Retear or footprint coverage (anteroposterior length and 

mediolateral width) of repaired cuff was assessed by postoperative 6 month MRI.

Results: At the final follow up, ASES scores improved from 68.7 to 91.5; UCLA improved from 23.9 to 32.8; SST improved from 7.0 to 

11.0; KSS improved from 75.9 to 92.5; and the pain VAS  scores improved from 6.1 to 1.6. All patients were satisfied with their results. In 

postoperative MRI evaluated at mean 6 months, enlarged footprint coverage and no re-tear was found. Follow up MR showed Sugaya 

classification type 1: 4 and type II: 4 cases. No further fatty infiltration muscle atrophy was found.

Conclusion: Arthroscopic transtendon suture bridge repair of re-tear PASTA lesion with biceps tendon augmentation is a reliable procedure 

that can be expected to produce satisfactory functional improvements and pain relief in most patients. It also showed a low rate of re-tear 

and good footprint healing coverage in the mid-term follow-up.
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Case: Spinal subdural abscess is a very rare disease. Only less than 100 cases have been reported. But, Its progression of neurological 

damage is rapid and it has a poor prognosis that can be life-threatening. Diagnosis and treatment may be delayed due to nonspecific 

symptoms, which often lead to complete neurological deficit. We experienced a case of widespread lumbosacral subdural abscess after 

bee venom therapy. We report this rare case with a review of relevant literature.
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Introduction: The present study aims to examine whether percutaneous endoscopic lumbar discectomy and open lumbar microdiscectomy 

shows better results as a surgical treatment for lumbar disc herniation in the Korean population.

Materials and Methods: In the present meta-analysis, papers were searched on Korean patients who underwent open lumbar 

microdiscectomy and percutaneous endoscopic lumbar discectomy, both of which are surgical methods to treat lumbar disc herniation. 

The papers from 1973, when percutaneous endoscopic lumbar discectomy was first introduced, to March 2018 were searched from the 

databases of MEDLINE, EMBASE, PubMed, and Cochrane Library.

Results: Seven papers with 1254 patients were selected. A comparison study revealed that percutaneous endoscopic lumbar discectomy 

had significantly better results than open lumbar microdiscectomy in the pain score at the final follow-up (mean difference [MD]=-0.75; 

95% confidence interval [CI]=-1.31, -0.19; p=0.009), ODI scores (MD=-2.12; 95% CI=-4.25, 0.01; p=0.05), operation time (MD=-23.06; 

95% CI=-32.42, -13.70; p<0.00001), and hospital stay (MD=-4.64; 95% CI=-6.37, -2.90; p<0.00001); there were no statistical differences 

in the MacNab classification (odds ratio [OR]=1.02; 95% CI=0.71, 1.49; p=0.90), complications (OR=0.72; 95% CI=0.20, 2.62; p=0.62), 

recurrence (OR=0.83; 95% CI=0.50, 1.38; p=0.47), and reoperation (OR=1.45; 95% CI=0.89, 2.35; p=0.13).

Conclusion: While percutaneous endoscopic lumbar discectomy showed better results than open lumbar microdiscectomy in some items, 

open lumbar discectomy still showed good clinical results, and it is therefore reckoned that a randomized controlled trial with a large 

sample size would be required in the future to compare these two surgical methods.
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Case: 79세 여자 환자로 낙상 후 발생한 요통에 대하여 외부 병원에서 제 12 흉추의 골다공증성 척추 골절로 진단 받고 보존적 치료 후 척추 성형술을 시

행받았다. 시술 후에도 증상 호전이 없고 통증이 악화되어 자기 공명 영상 검사를 다시 시행하였고 골절이 있었던 제 12 흉추 부위에서 이전에는 관찰되

지 않았던 척추관내 낭성 종괴가 발생하여 심하게 척수를 압박하고 있었다. 본원으로 전원되었을 때에는 심한 배부통과 함께 보행 장애 소견을 보여 수술

적 치료를 시행하게 되었다. 후방 접근법을 통하여 신경 감압 후 종괴를 제거하였다. 낭성 종괴는 얇은 막으로 둘러싸여 있었고 내부에는 혈액성 액체가 

채워져 있었다. 추간판과의 교통은 보이지 않았고 종괴 제거 후 뇌척수액의 누출 등은 없었다. 수술 후 통증 및 보행은 개선되었다. 조직학적 검사 결과는  

섬유성 결합 조직으로 이루어진 가성 낭종으로 확인되었다. 추시 1년간 증상의 재발은 없었다. 저자들은 골다공증성 압박 골절 후 발생한 척추관내의 낭

성 종괴에 의해 척수가 압박되었던 드문 증례에  대한 치료 결과를 보고하고자 한다.
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Case: 

Paralytic ileus after oblique lumbar interbody fusion - Case report -

Oblique lumbar interbody fusion (OLIF) has increased in recent year, but complication of OLIF reports remain rare. We report 1 case of 

paralytic ileus after OLIF. Seventy-four-year female patient presented back pain, radiating pain from both posterior thigh and intermittent 

claudication for two years Preoperative radiography and MRI demonstrated L2~S1 spinal stenosis. She underwent OLIF and posterior 

instrumentation L2-S1. At 3 days postoperatively, she presented nausea, abdominal discomfort and showed low SpO2 and drowsy mental 

state with abrupt vomiting. Abdomen X-ray and CT demonstrated severe paralytic ileus and Chest CT and bronchoscopy demonstrated 

aspiration pneumonia and ARDS. She transferred to respiratory internal medicine in intensive care unit. She recovered for one month of 

ICU care and was possible to wheelchair ambulation. Approximately 3.5% of patients undergoing elective spine surgery develop paralytic 

ileus. Especially, anterior or lateral access spine surgery, gastroesophageal reflux disease and posterior instrumentation have a high risk 

of ileus. If patients present nausea, vomiting, abdominal discomfort, constipation, doctor must be evaluated paralytic ileus and treat it by 

NPO, early ambulation, nasogastric tube and possible pharmacological agents.

Acknowledgment: I wound like to express my special thanks gratitude to my professors
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Case: Epitheloid hemangioendothelioma (EHE) is an agniocentric vascular tumor with metastatic potential. Behavior of EHE is intermediate 

between hemangioma and angiosarcomas. EHE of the spine is very rare. A 35-year-old man presented with numbness and paresthesia 

of the lower limbs and mild gait disturbance for 1 month. Muscle power of hip flexion was grade 4. There was diminished light touch and 

pinprick sensation below the level of L1. The CT and MRI showed T10 spinal tumor involving the body, the pedicles and the right side of 

lamina and transverse process. Open biopsy was done following the failure of CT-guided percutanous biopsy. Microscopically, a neoplasm 

was composed of short stands and solid nests of rounded or epithelioid eosinophilic endothelial cells. The stroma was both myxoid and 

fibrous. On immunohistochemical analysis, the tumor cells were positive for the endothelial cell marker CD31 and the vascular marker 

CD34. The histological diagnosis was EHE. To decrease intraoperative bleeding, he underwent spinal artery embolization before surgery. 

T10 vertebrectomy was carried out through a posterior approach with the right side of spinal nerves resected. A titanium mesh filled with 

allograft cancellous chips was used for anterior support. Pedicle screws instrumentation were performed from T8 to T12. His neurological 

symptoms were improved and he had adjuvant radiation therapy after surgery.
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Case: Osteochondroma is a common benign bone tumor, but it occurs relatively rarely in the spine. Spinal osteochondroma originates 

mainly from the posterior column, but invasion into the spinal canal and causing cord compression and myelopathy is not usually seen. 

A 36-year-old man was admitted to our institution with history of neck pain for the past two years. Radiologic examination revealed 

osteochondroma, arising from the left superior articular process of the T1 vertebra with significant central canal narrowing. While most 

spinal osteochondroma originate in the cervical vertebra, we experienced a case of osteochondroma at the cervicothoracic junction, and 

here we report our findings with relevant literature review.

Acknowledgment: Osteochondroma is a common benign bone tumor, but it occurs relatively rarely in the spine. Spinal osteochondroma 
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spinal osteochondroma originate in the cervical vertebra, we experienced a case of osteochondroma at the cervicothoracic junction, and 

here we report our findings with relevant literature review.
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Case: While Aspergillosis infection occurs typically in patients with impaired immunity, cases of surgical site infection have been reported in 

immunocompetent individuals.

We report a case of spondylodiscitis from Aspergillus flavus which occurred after spine surgery in a non-immunocompromised patient.

Fifty five years old, healthy man underwent laminectomy and disectomy for HNP L45 in May, 2016 at local spine special hospital.

At postop 1 week, right lower leg radiating pain was aggravated again without fever, and he was checked spinal MRI.

As the result of MRI, surgical site infection was diagnosed and empirical antibiotics medication was started.

At postop 6 week, he was done anterior debridement, PEEK cage insertion and percutaneous pedicle screw fixation on L45.

However, the surgical site infection was not controlled and so he was transferred to other university hospital in same area.

He was checked spinal MRI at the university hospital, MRI showed that infection was spread from L45 to vertebral body and disc space of L5S1.

He was treated with antibiotics (Vancomycin, ceftriaxone) and then transferred to another university hospital after 2 months.

At the hospital, he underwent spine surgeries of three times, surgical exploration and anterior debridement L5S1, ALIF L5S1, and OLIF L5S1 

during one months.

But there was no growth with surgical site cultures.

At September 2016, he was transferred to our hospital.

He could not do ambulation because of back pain and lower leg radiating pain.

Spine MRI examined at our hospital showed that spine infection was spread more proximally to L23 and L3 had bone destruction with 

segmental instability.

We did PLIF L23 with PMMA augmentation and posterior debridement.

Until this time, we treated with Vancomycn and ceftriaxone.

Heavy growth of aspergillus flavus has been identified on operation site culture.

We stopped antibiotics and administered only antifungal agents(Voriconazol).

Patient's clinical symptoms was improved and he was able to walk. CRP level began to decrease.

The antifungal agent was used for one year and CRP level fell down to the normal range.

If surgical site infection is not a wound infection, but spondylodiscitis, if there is no growth in bacterial culture, and especially if there is no 

response to antibiotics, we should suspect aspergillus infection.
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Introduction: With advancements in antibiotics, the ability to treat pyogenic spondylitis is increasing. This study aimed to compare and 

analyze the outcomes between conservative and operative treatments.

Materials and Methods: Sixty patients (28 males and 32 females) with pyogenic spondylitis, who were hospitalized and treated between 

February 2008 and June 2016, were enrolled. Patients were divided according to the following: type of treatment - conservative or 

operative treatment, method of surgery, radiographic parameters, location of the affected spine. Clinical parameters as durations of 

hospital stay, intravenous antibiotics use, normalization in laboratory findings, and residual symptoms were analyzed. For statistical 

evaluation, independent-sample t-test, Mann-Whitney U test, Pearson’s Chi-square test, one-way ANOVA, and Spearman correlation 

analysis were performed retrospectively.

Results: There was no significant difference in the duration of hospital stay, intravenous antibiotics use, normalization in laboratory 

findings, and residual symptoms between the conservative and operative treatment groups.

Conclusion: In treating pyogenic spondylitis, conservative treatment can be considered as the first choice, and operative treatment can be 

chosen in refractory cases.

Acknowledgment: NA

Keywords: Spine, Pyogenic spondylitis, Conservative treatment, Operative treatment

 

 Presentation No. 196  

Title: Cervical fixation method and T1 slope affect cervical allo spacer failures in multi-level ACDF surgery

Authors: JI WON KWON1 , CHAE CHUL LEE1 , SEUNG JIN CHOI3 , JAE HO YANG2 , KYUNG SOO SUK2 , HAK SUN KIM2 , SEONG HWAN 

MOON1 , HWAN MO LEE1 , BYUNG HO LEE1 , YONG JUN LEE1

Presenter: YONG JUN LEE Corresponding Author: BYUNG HO LEE Field: Spine

Affiliation:  1. SINCHON SEVERANCE HOSPITAL { Orthopaedic } , 2. GANGNAM SEVERANCE HOSPITAL { Orthopaedic } , 3. CATHOLIC 

KWANDONG UNIVERSITY INTERNATIONAL ST. MARY'S HOSPITAL { Orthopaedic } 

Introduction: In the anterior cervical discectomy and fusion surgery, graft failure or subsidence are not rare complication of surgery. 

Nowadays, more complicated cervical spine surgery, including anterior and posterior combined surgery for the treatment of cervical myelo-

radiculopathy, along with cervical kyphotic deformity is often performed. From a biomechanical point of view, incidence of cervical spacer 

failure in patients with cervical degenerative disease according to cervical fixation method and sagittal balance status could be compared. 

Materials and Methods: From November 2011 to December 2015, 227 patients who underwent cervical spine surgery (anterior cervical 

discectomy and fusion using allospacer) were enrolled prospectively in this study. Patients were divided into three groups based on fixation 

method: anterior plate/screws (APS, N=129), posterior lateral mass screws (LMS, N=60), and pedicle screws (PPS, N=38) groups. Serial 

X-rays and CT scans were utilized to evaluate radiologic outcomes ;C2-7 cervical lordosis (CL), C2-7 sagittal vertical axis (SVA), T1 slope, 

neck tilt and thoracic inlet angle (TIA). Interpretation was done by a blind independent orthopedic spine surgeon on two occasions(Intra-

class correlation = 0.912, p value = 0.002)

Results: The mean patient age was 56.1 years in the APS group, 61.5 years in the LMS group, and 57.6 years in the PPS group (p=0.002). 

Allospacer failure was most common in the APS group compared to the LMS and PPS groups (chi-square, p=0.038). A longer operation 

level was associated with greater allospacer failure (Baseline 2 level surgery; Odd ratio (OR) 3.4 in 3 level, 15.2 in 4 level, p=0.017). A higher 

T1 slope correlated with less allospacer failure. (OR 0.875, p=0.001) The ORs of allospacer failure in the LMS and PPS groups were 0.04 

and 0.02, respectively, (p=0.01, 0.01) compared with the APS group.  

Conclusion: For cervical spondylotic radiculo-myelopathy patients undergoing multi-level ACDF surgery using allospacers, longer operation 

length (fusion level), less postoperative T1 slope, and anterior platescrews among cervical fixation method could be considered as risk 

factors for allospacer failures.

Acknowledgment: Declaration of personal and funding interests: None
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Introduction: As a result of rising life expectancy, cases of acute osteoporotic vertebral compression fracture have gradually increased. This 

has become a problem in terms of personal and societal costs and health of the elders. On a similar note, sarcopenia is also gaining more 

attention as a condition affecting the elders and was given a code according to WHO Classification of Diseases (ICD). Therefore, this thesis 

seeks to find the relationship between acute osteoporotic vertebral compression fracture and sarcopenia.

Materials and Methods: Subjects of this research are 56 patients who suffer from osteoporosis and were treated for a single lumbar 

fracture (out of the 191 patients that received either Kyphoplasty or Vertebroplasty for thoracic vertebral or lumbar fracture between 

May 2012 to April 2017) and 42 patients without any past experiences of fracture and followed up by the outpatient department from 

February 2014 to July 2017 for osteoporosis. Vertebral body heights before and after the treatment, Cobb’s angles, and fat permeation 

rates of multifidus muscles and erector spinae were examined through simple radiographic images and MRI clinical findings. To determine 

sarcopenia in multifidus muscles and erector spinae, fat permeation rates were used to estimate the percentage of muscles converted to 

fats. As for statistical analysis, SPSS v.18 was used to find the relationship between fat permeation rates and acute osteoporotic vertebral 

fracture.

Results: By comparing fat permeation rates of multifidus muscles and erector spinae in lumbars 1 through 5 between the 56 patients with 

acute osteoporotic vertebral compression fractures and the 42 without any fractures, the muscles’ fatty degeneration in the former was 

found to be significantly higher than that in the latter.

Conclusion: The result mentioned above indicates that even among patients suffering from the same type of osteoporosis, those whose 

muscles have gone through more regressed changes are more vulnerable to fractures. Therefore, the result of this research is expected to 

help reduce the cases of acute osteoporotic vertebral compression fractures in frequency by delaying the regressing process of multifidus 

muscles and erectors spinae and using various physical training where necessary to strengthen the muscles.
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Introduction: The purpose of this study was to evaluate its effect on the restoration and maintenance of cervical sagittal alignment in 

cervical degenerative diseases.

Materials and Methods: We retrospectively evaluated 108 patients who were diagnosed with degenerative cervical disease and underwent 

ACDF (allograft and plating) with >1 year follow up. For radiographic evaluation, we analyzed segmental and C2-7 cervical lordosis, disc 

height, C2-7 sagittal vertical axis (SVA), T1 slope and T1 slope minus C2-7 lordosis (T1S-CL) in lateral X-ray. Clinical assessment was based 

on Arm VAS, neck VAS and NDI scores. Correlation analysis was performed across the pre-to-post changes in radiological parameters. 

Correlations between the changes in radiological and clinical parameters at final follow up were also analyzed. 

Results: C2-7 lordosis was 7.13° preoperatively and increased to 13.06° (p<0.001) and maintained at 10.08° at final follow up (p=0.007). 

Segmental lordosis increased from 0.66 to 8.33°, and maintained at 5.19° (p<0.001). Segmental disc height was 4.67mm preoperatively 

(increased to 7.13mm postoperatively and decreased to 5.74mm at final follow up) (p<0.001). SVA distance (31.53mm to 30.02mm) 

(p=0.750) and T1 slope (30.03° to 31.37°) did not showed meaningful change after surgery. Increase in segmental lordosis correlated to an 

increase in C2-7 lordosis (p<0.001). C2-7 SVA change correlated with both the T1 slope change (p<0.001) and T1S-CL (p=0.012). Change 

of SVA correlated to a change of segmental lordosis and T1 slope (p=0.003, p=0.014). Clinical outcomes did not correlate to radiological 

findings.

Conclusion: ACDF for the treatment of degenerative cervical disease was effective in restoring cervical sagittal alignment. Improvement 

of segmental lordosis related to an improvement in C2-7 lordosis and SVA. Radiological sagittal alignment did not show any relation with 

clinical outcomes in usual degenerative cases.
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Introduction: The radiographic and clinical effect of surgical treatment for lumbar degenerative disease on hip and knee joint is unknown, 

yet. The purpose of this study was to analyze the radiographic and clinical result of spine and lower extremities and confirm the correlation 

between improvement of lower extremities and spine after surgical treatment for degenerative lumbar disease. 

Materials and Methods: For 67 consecutive degenerative lumbar disease patients, radiographic sagittal parameters (C7SVA, C7sagittal 

vertical axis; C2SVA; CL, cervical lordosis; TK, thoracic kyphosis; TLK, thoracolumbar kyphosis; LL, lumbar lordosis; PT, pelvic tilt; SF, Sacral 

Femur; FT, Femorotibial) were measured at preop and 1-year postop. Oswestry Disability Index (ODI), Visual Analog Scale (VAS), Scoliosis 

Research Society form (SRS-22r), Neck Disability Index (NDI), Harris Hip Score (HHS), Western Ontario and McMaster Universities (WOMAC) 

Index were also evaluated. Statistically, paired-t test, Pearson and regression analysis was utilized.

Results: There were significant improvements in hip (SF; 148° vs 153°, P<0.05) and knee sagittal parameters (FT; 169° vs 176°, P<0.05) 

as well as all the spinal sagittal parameters (P<0.05) between at preop and 1-year postop, except C2SVA, TK, and TLK. There were also 

significant improvements in HHS (64.9 vs 80.6; P=0.042) and WOMAC (49.1 vs 20.7; P=0.033) as well as spinal PROs(patient-reported 

outcome) (P<0.05). In Pearson analysis, postoperative improvement of LL (r = 0.331 to 0.510; P<0.05) and PT (r= -0.566 to -0.658; P<0.05) 

showed significant correlation with postoperative change of SF and FT. Univariate analysis demonstrated postoperative improvement of LL 

and PT showed significant prediction to HHS (b= 0.55; P=0.043)and WOMAC (b= -1.57; P=0.021).

Conclusion: We confirmed that surgical treatment for degenerative lumbar disease induces significant improvement of clinical as well as 

radiographic condition of hip and knee joint.

Acknowledgment: No funding to declare
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Introduction: Percutaneous epidural neuroplasty (PEN), which uses an epidural catheter, to allow direct access to the primary pathology in 

the ventral epidural space and enables effective drug delivery through hydrostatic, mechanical, and proteolytic adhesiolysis. Therefore, PEN 

is known to have superior clinical outcomes than epidural injection. However, preganglionic epidural injection provides better drug delivery 

to primary epidural pathology than conventional transforaminal (TF) injection, which ensures better clinical outcomes. The purpose of this 

study was to evaluate the clinical ability of saline neurolysis with preganglionic epidural injection.

Materials and Methods: Between May 2017 and July 2017, the medical records of 78 patients (38 in the adjuvant saline neurolysis group, 

40 in the control group) who had lumbar degenerative disc pathology at L4-5 and received preganglionic epidural injection of L4-5 and L5-

S1 were retrospectively reviewed. Group 1 (adjuvant saline neurolysis) performed neurolysis with 10ml of 0.9% normal saline and followed 

by solution added to 4ml of 0.9% normal saline, 2ml of 0.2% ropivacaine, 2mg of dexamethasone, and 1500 units of hyaluronidase. 

Group 2 (control) received 4ml of 0.9% normal saline, 2ml of 0.2% ropivacaine, 2mg of dexamethasone, and 1500 units of hyaluronidase. 

Outcomes on pain reduction were measured using a visual analogue scale (VAS) and on functional improvement were measured using 

Oswestry Disability Index (ODI) at baseline, 2weeks, 4 weeks, 8 weeks, 3 months and 6 months after procedure.

Results: Significant improvement was seen in patients in Group 1 and 2, at all follow up period, compared to the baseline measurements. 

68% of patients in group 1, compared to 42.6% in group 2 showed effective pain relief at 6-months follow up. There was significant 

difference at last follow up (p<0.05). The average number of injection for 6 month was 1.72 in Group 1 and 2.64 in Group 2. Duration of 

significant relief with the first injection was 3.4 ± 2.37 in group 1 and 2.1 ± 1.49 month in group 2.

Conclusion: Adjuvant saline neurolysis provide more superior and long lasting clinical effects when added to preganglionic epidural 

injection.

Acknowledgment: None.
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Introduction: The current study explores effectiveness of transforaminal epidural block for the treatment of severe lower lumbar radiating 

pain caused by osteoporotic compression fracture.

Materials and Methods: We performed fluoroscopic guided transforaminal epidural block to 13 patients with osteoporotic compression 

fracture inducing the radiating pain of lower extremities. We checked visual analogue score after 1, 3, 7 days of performing block. 

Compression ratio after bone union was compared to 30 patients of lower lumbar compression fracture without radiating pain. We also 

compared back pain VAS and ODI between 2 groups after bone union.

Results: Patients who was treated by block had releaved pain for 3 days(mean time). In most cases, two or more additional block was 

done. 20% of patients required decompression surgery after bone union. There was no stastically significant difference in compression 

ratio between groups performed nerve block and not performed.

Conclusion: In aged patients with foraminal stenosis, lower lumbar osteoporotic compression fracture induces severe pain. We consider 

that TFEI could be a useful procedure to relief pain with little complication.

Acknowledgment: None
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Introduction: Many studies have been conducted on the effect of sagittal imbalance on the progression of degenerative diseases of the 

spine. Anterior Cervical Discectomy and Fusion(ACDF) is one of the most commonly performed cervical surgery techniques, and there may 

be changes in several cervical sagittal radiographic parameters with change of cervical lordosis after surgery. The purpose of this study is 

to investigate pre- and postoperative changes in cervical sagittal parameters according to the alteration of cervical lordosis after ACDF in 

patients with sagittal imbalance.

Materials and Methods: Thirty one ACDF cases with preoperative cervical sagittal imbalance (C2-7 SVA > 15mm) were measured. They 

were divided into the recovered group (22 cases) and the unrecovered group (9 cases) according to the postoperative recovery of the 

cervical lordosis. The pre- and postoperative parameters were measured ; OCI, CL(Cervical Lordosis), C0-2 SPd(the distance between 

external occipital protuberance and spinous process of C2), C2-7 SPd(the distance between spinous processes of C2 and C7), and C2-7 

SVA(the distance between sagittal vertical axes of C2 and C7).

Results: In the recovered group, cervical lordosis increased 10.1 ° postoperatively (p <0.001). The C2-7 SVA value decreased from 26.14 

mm preoperatively to 18.27 mm by 7.87 mm (p = 0.002), and the OCI decreased from 109.41 ° postoperatively to 104.55 ° postoperatively 

by 4.8 ° (p <0.001). The C0-2 SP distance increased from 84.11mm before surgery to 87.29mm after surgery and increased by 3.17mm 

(p = 0.001). C2-7 SP distance decreased from 90.75mm before surgery to 84.09mm after surgery by 6.66mm (p = 0.001) Postoperative 

changes were statistically significant in all parameters. On the other hand, in the unrecovered group, only the C2-7 SP distance increased 

from 83.67mm to 89.14mm by 5.47mm after surgery (p = 0.003). There was no statistical significance in the other parameters. The C2-7 

SVA decreased by 0.76 mm from 22.85 mm to 22.09 mm (p = 0.837) and the OCI increased by 105.76 ° to 106.23 ° by 0.57 ° (p = 0.906). 

The C0-2 SP distance decreased from 83.58mm to 82.39mm by 1.18mm. (p = 0.859).

Conclusion: ACDF surgery may improve cervical lordosis in patients with preoperative cervical sagittal imbalance, and may improve some 

cervical sagittal radiographic parameters. In addition, improvement in C0-2, C2-7 space may reduce the burden imposed on the subocciput 

and posterior neck.
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Introduction: To compare the radiological and clinical improvement of kyphoplasty without ballooning and conventional vertebroplasty for 

osteoporotic vertebral compression fractures.

Materials and Methods: From April, 2016 to March, 2017, 93 patients who were diagnosed osteoporotic compression fracture were 

enrolled. Patients were randomly divided into two groups. Group 1 underwent vertebroplasty (55 patients) and Group 2 underwent 

kyphoplasty without ballooning (38 patients). For radiologic evaluation, amount of anterior vertebral height restoration, and changes of 

kyphotic angle on X-ray were assessed, and clinical outcomes were evaluated using visual analogue scale.

Results: Group 2 showed greater amount of anterior vertebral height recovery (16.07mm to 22.93mm) than Group 1 immediately after 

surgery (21.09mm to 23.62mm), however which decreased over time in both groups. (20.72mm in group 1 and 20.32mm in group 2) 

The ratio of anterior height recovery immediately after surgery and a year after surgery were both higher in Group 2. The immediate 

postoperative corrected kyphotic angle of Group 2 showed more improvement than Group 1, (Group 1 2.71, group 2 9.45) but the 

difference between 2 groups decreased at 1 year follow up. (Group 1 12.11, group 2 14.07) VAS were significantly improved in both 

groups, with group 2 showing superior results. (Group 1 of 3.38, group 2 of 5.40)

Conclusion: Kyphoplasty without ballooning showed superior radiological and clinical outcomes compared with conventional 

vertebroplasty, therefore, considered a useful treatment for osteoporotic vertebral compression fractures.

Acknowledgment: Though kyphoplasty can restore the collapsed anterior height of vertebral body, loss of the restoration may occur 

during removal of the balloon. Vertebroplasty provides early symptom relief, however, there are drawbacks such as difficulty of height 

restoration of vertebral body, higher chance of cement leakage, and refracture.
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Introduction: As the elderly population increases, the prevalence of spinal diseases is increasing, many patients are reluctant to undergo 

spinal fixation, and some doctors are also developing selective decompression surgery.  Using a newly developed unilateral biportal 

endoscopic (UBE) technique, selective decompression of the MRI findings was performed . We would like to show the degree of 

symptomatic improvement and  the usefulness of selective decompression of UBE.

Materials and Methods: 

From April 2017 to January 2018, 35 patients (mean age, 62 year old, male:female= 1: 2) underwent UBE surgery after confirming 

the MRI site of the operation target according to the symptom complaints. The degree of improvement was confirmed. The degree of 

decompression of the suspected MRI lesion was checked and the degree of improvement was measured. Unilateral biportal endoscopic 

technique was used for central decompression and foraminal decompression according to target. The degree of symptom improvement 

and postoperative MRI were checked.

Results: Thirty-five patients underwent surgery.   Fifteen patients had stenosis and 10 patients with intervertebral disc herniation and  had 

10 patients with foraminal stenosis. Patients with central stenosis usually complained of bilateral buttock pain and bilateral leg posterior 

radiating pain. In the case of disc herniation and foraminal stenosis, the patient showed radiating pain related to correlated nerve root. The 

decompression of the affected segment showed symptomatic improvement.

Conclusion: Central stenosis caused  diffuse buttock pain and posterior radiating pain. In cases of disc herniation and foraminal stenosis, 

the patients complained the corresponding radiating pain. UBE selective decompression improved symptoms in central stenosis, disc 

extrusion and foraminal stenosis.

Acknowledgment: None
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Case: 21 cases of patients with thoracolumbar fracture who received percutaneous fixation from May 2016 to December 2017, were 

investigated in terms of radiologic findings, operation time, hospital day and complications. Pedicle screw fixation was performed using 

VIPER®(DePuy Synthes company). The average follow up period was 12.3 months. Radiologic findings include anterior body height(ABH), 

posterior body height(PBH), kyphotic angle(KA), wedge angle(WA), Loosening of the screws.

21 patients(15 men, 6 women) were managed with percutaneous fixation on thoracolumbar fractures. The mean age of the patients 

was 58.6years. Compared with the preoperative status , postoperative anterior body height(ABH) improved from 20.4mm to 26.1mm in 

average, and posterior body height(PBH) increased from 31.4mm to 33.9 in average. The wedge angle decreased from 15.8 degrees to 

10.3 degrees and the kyphotic angle also decreased from 12.9 degrees to 5.1 degrees than preoperative status. The mean operation time 

was 86.9 minute and the average number of hospital days was 10.2days. Wound infections occurred in 1 case. Screw loosening occurred 2 

cases

Acknowledgment: None
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Introduction: There are several previous studies about the effect of upright standing and chair-sitting on the sagittal spinopelvic alignment. 

However, there are no studies about the effect of the two oriental style floor-sittings(Korean and Japanese) on the sagittal spinopelvic 

alignment. The purpose of this study was to evaluate the impact of four different body postures (standing, chair-sitting, kneel-sitting, and 

cross-legged sitting) on the sagittal spinopelvic alignment.

Materials and Methods: : Sixteen selected healthy volunteers(ten males and six females) were subjectsed to this pilot study. In all subjects, 

radiograms were taken in comfortable standing and sitting positions. All spinal curvatures including lumbar lordotic angle(LLA), sacral 

slope(SS), pelvic tilt(PT), and pelvic incidence(PI) were measured on radiograms.

Results: 1. In standing posture of the 16 subjects, average LLA, SS, PT and PI were 37.1°, 35.3°, 15.7° and 51.0°, respectively.

2. In chair-sitting of the 16 subjects, average LLA, SS, PT and PI were 17.9°, 20.3°, 28.2° and 49.5°, respectively.

3. In kneel-sitting(Japanese style), average LLA, SS, PT and PI were 31.8°, 38.3°, 14.2° and 52.5°, respectively.

4. In cross-legged sitting(Korean style), average LLA, SS, PT and PI were 9.8°, 13.4°, 38.3° and 51.7°, respectively.

LLA in standing(37.1°) and kneel-sitting(31.8°) were very similar. Remarkable reduction in LLA in Korean-style cross-legged sitting(9.8°), 

and LLA of chair-sitting(17.9°) was about half of that of standing. SS in the standing(35.3°) and kneel-sitting(38.3°) were similar, and were 

reduced remarkably in cross-legged sitting(13.4°). PT was largest in cross-legged sitting(38.3°), and PT were similar in standing(15.7°) and 

kneel-sitting(14.2°).  PIs were similar in all postures.

Conclusion: Interesting findings are that kneel-sitting did not alter the parameters of the standing posture, while in chair-sitting and cross-

legged sitting, the parameters of the standing posture altered.

Acknowledgment: none
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Introduction: In the degenerative cascade of the spine described by Kirkaldy-Willis, the degeneration of disc and facet joint occur together 

with aging. However, muscles of the back are not included in this model. There are several studies that reported significant correlation 

between back muscle degeneration and facet joint arthritis. The purpose of our study is to evaluate relationships between lumbar disc 

degeneration and fatty degeneration of back muscles.

Materials and Methods: In this study, 65 patients over the age above 50 years who had taken lumbar spine MRI in our orthopaedic clinic 

were recruited. Fatty degeneration of back muscle was graded from I to III by the degree of fat signal in muscle layer qualitatively including 

both multifidus and erector spinae. Lumbar disc degeneration was graded from I to V according to the Pfirrmann grade. Correlations 

between back muscle degeneration grade and radiological parameters were analyzed.

Results: The degeneration grade of multifidus correlated with age and grade of disc degeneration positively. Correlations with other 

radiologic parameters were not significant. The degeneration grade of erector spinae correlated with age positively. Other radiologic 

parameters were not significant.

Conclusion: There is significant correlation between lumbar disc degeneration and multifidus degeneration. Erector spinae degeneration 

was correlated with age ,but not correlated with lumbar disc degeneration. The degenerative cascade of the spine is accompanied by fatty 

change of multifidus with aging.

Acknowledgment: None
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Case: Fracture-dislocation of the lumbo-sacral spine was an unusual injury and characterised by a fracture dislocation of L5-S1 articular 

facets associated with anterior L5 slipping. We reported fracture-dislocation of lumbo-sacral spine with anterior L5 slipping , with 

dislocation of L5-S1 articular facets  accompaning pelvic bone fracture. 29 year age man presented with back pain, motor weakness, 

saddle anesthesia, allodynia after Traffic accident. Simple x-ray, CT presented fracture-dislocation of lumbo-sacral spine with anterior L5 

slipping and pelvic bone fracture( modified Denis classification , zone III). Posterior reduction and S1 screw instrumentation of lumbo-

sacral dislocation was done. After 1st surgery, posterior instrumentation with posterior fusion for L5/S1 level and open reduction with 

plate fixation for right comminuted iliac wing fracture were done by 2nd stage surgery. Bowel and bladder functions, erectile dysfunction 

were recovered. lower leg motor grade was improved 5 subjective muscle strength score and 5 MRC(Medical Research Council) grade.

Acknowledgment: Fracture-dislocation of the lumbo-sacral spine was an unusual injury and characterised by a fracture dislocation of L5-

S1 articular facets associated with anterior L5 slipping. We reported fracture-dislocation of lumbo-sacral spine with anterior L5 slipping , 

with dislocation of L5-S1 articular facets  accompaning pelvic bone fracture

Keywords: Fracture-dislocation of the lumbo-sacral spine, pelvic bone fracture
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Case: A 74-year-old man presented with quadriplesia. He is hospitalized for evaluation of cerebral infarction, for manage for thigh pain. 

Hip MRI was evaluated by Neurology department. Spine MRI presented cervical OPLL, thoracic muelopathy, lumbar stenosis. In past 

history, hand clumsiness presented 20 yrs ago. The patient checked the spine MRI 15 yrs ago. MRI presented high cervical OPLL involving 

C1. At that time, OPLL was not cause cord compression. Whole body motor grade was below 1-2 subjective muscle strength score and 

1-2 MRC(Medical Research Council) grade. He presented whole body allodynia and dyspnea. In operation room, neuromonitoring can not 

chect MEP(motor evoked potential). He underwent C1,C2 dome laminoplsty, C3 laminectomy, C4,5,6 laminoplasty. 1 weeks after surgery, 

subjective muscle strength score and  MRC(Medical Research Council) grade was restored. Allodynia was improved. Nurick classification 

was improved to grade 0 from 4. Ranawart classification was improved to class I from IIIA

Acknowledgment: In patients with OPLL of the cervical spine, the heterotopic ossified mass frequently occupies a considerable area of 

the spinal canal, resulting in a decrease in space available for the spinal cord. OPLL cause clumsiness and gait disturbance to patients. 

Clumsiness and Gait disturbance are mimicking cerebral infarction

Keywords: OPLL, cerebral infarction
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Case: we report The patient who has cervical discitis, lumbar discitis, pyogenic shoulder arthritis, liver cirrhosis, sepsis. 57-year-old woman 

who presented with fever and back pain and radiating pain. She underwent L5/S1 ALIF at another hospital. She has liver cirrhosis, sepsis, 

acute pyelonephritis. X-ray present osteolysis on L4/5. MRI revealed discitis on L4/5 level. She has bilateral pyogenic arthritis on shoulder. 

Pittsburgh bacteremia score was higher than 4. So, she was not a good candidate for early surgical treatment of pyogenic spondylodiscitis. 

The patient’s family was hesitant doing surgery for discitis because of her medical condition. But her condition was becoming more severe 

septic condition. Lower leg weakness was progressed. We decided to ALIF L4/5 and posterior instrumentation. During ALIF L4/5, surgeon 

present severe epigastric pain. He was difficult to breath by a pain. After ALIF, surgeon was taken to emergency room. Surgeon returned to 

operating room after IV pain killer. He finished posterior instrumentation. 8 weeks later, the patient visited emergency room. She presented 

quadriparalysis. X-ray and CT, MRI shouwed discitis on C5/6 level. the patient underwent ACDF for cervical discitis by same surgeon. motor 

grade was improved to 5 subjective muscle strength score and 5 MRC(Medical Research Council) grade.

Acknowledgment: The overall incidence rate of spondylodiscitis is increasing as average life-expectancy increases. Moreover, increases in 

various risk factors (such as intravenous drug use) and medical comorbidities (such as health care-related infections) are contributing to 

the rising incidence rate for spondylodiscitis. Discitis surgery is still stressful situation to surgeon, While the incidence rate is gradually rising

Keywords: cervical discitis, lumbar discitis, urethral stone
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Introduction: The pedicle screw system for posterior instrumentation to the thoracic and lumbar spine is the general method nowadays. 

But complications due to screw mal-positioning is still reported, and exact screw positioning needs radiologic confirmation which hazard 

The purpose of this study is to confirm that accurate thoracic pedicle screw position placed by the patient-specific drill template (PSDT) 

made by rapid prototyping (RP) and analyze of previously reported PSDT designs and its characteristics.

Materials and Methods: The preoperative spiral three-dimensional (3-D) CT scan (LightSpeed VCT, GE, USA) was performed on the 

thoracic spine with 0.625 mm slice thickness and 0.35 mm in-plane resolution. The images were stored in DICOM format and transferred 

to a workstation running MIMICS 17.0 software, 3-Matic 9.0 (Materialise company, Belgium) to generate a 3-D reconstruction template 

for the desired thoracic vertebra. The accurate trajectory and screw diameter and length were calculated with UG Imageware 12.1 (EDS 

Co., USA). The guide template was sterilized and used intra-operatively to assist with the placement of thoracic pedicle screws. After all 

of the pedicle screws was inserted. We performed the CT scan postoperatively to evaluate the position of thoracic pedicle screws. Using 

Imageware postoperative CT scan was compared with preplanned trajectory safety and accuracy.

After all CBT screws were inserted, we performed a CT scan to evaluate the position of the screws. By using the Imageware program, the 

postoperative CT scan data were compared with the preplanned trajectory for the assessment of safety and accuracy. We stacked pre-CT 

and post-CT slices of axial and sagittal planes and measured the distance between the preplanned trajectory and the fixed screws. (Figure 3.) 

We reviewed 12 previous reports and classified by the shape and system of PSDT which met the inclusion criteria of the review.

Results: In total, ten screws were placed using patient-specific drill guide template without violation of single laminar cortex. The drill guide 

template was fit to the lamina of the vertebra. There was no violation of the spinal canal or the cortex of pedicle by postoperative CT scans. 

The results of 13 PTSD type which included current study suggest that there is no significant difference in accuracy between the PSTDs.

Conclusion: Using the unilateral Spinous Process Non-Covering Hook Type Patient-Specific Drill Template made by the RP provide us the 

accurate trajectory for thoracic vertebra and classification of PSDT in this study would be helpful for further study.

Acknowledgment: None

Keywords: 3D Printer, classification, drill template, rapid prototyping, thoracic pedicle screw.
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Introduction: For improvement of holding screw strength with less invasive exposure, a cortical bone trajectory (CBT) screw technique 

reports effective mechanical and clinical results. Accurate and safe placement of screw is crucial. A patient-specific drill template with 

pre-planned trajectory has been thought as a promising solution, it is critical to assess the efficacy, safety profile with this technique. The 

goal of this study is to evaluate the accuracy of patient-specific CT based rapid prototype drill guide templates for thoraco-lumbar CBT 

technique.

Materials and Methods: The volumetric CT scanning was performed in 7 cadaveric thoraco-lumbar spines and a three-demensional (3D) 

reconstruction model was generated. Using the computer software, the authors constructed the drill templates that fit onto the posterior 

surface of thoraco-lumbar vertebrae with drill guides to match the cortical bone trajectory. Eighty guide templates from T12 to L5 were 

created from the computer models using a rapid prototyping machine. The drill templates were used to guide drilling of the trajectory of 

cortical bone screw without any fluoroscopic control and the CT images were obtained after fixation. The entry point and direction of the 

planned and inserted screws were measured and compared. In total, 80 screws were inserted from T12 to L5. 

Results: In total, 80 screws were inserted from T11 to L5. Four vertebral bodies were excluded due to osteoporotic compression fracture. 

No screws deviated from the preplanned trajectory. Four screws were inaccurate by <4 mm (class 2) and the others were placed accurately 

(class 1) (Table 2). The mean deviations of class 1 screws were 0.94±0.42 mm, and those of class 2 screws were 2.75± 0.64 mm. It took 1 

to 2 minutes to fit the template to the lamina and to fix the CBT screws.

Conclusion: Using the patient specific prototype template system demonstrates the clear advantage in safe and accurate cortical screw 

placement of thoraco-lumbar spine. This method has shown its ability to customize the patient-specific trajectory of thoraco-lumbar spine, 

based on the unique morphology. The potential use of drill templates to place thoraco-lumbar cortical bone trajectory screws is promising.

Acknowledgment: None
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Case: A 79-years-old male patient visited emergency room from 2days after the onset due to weakness in left lower extremity, dysuria 

and poor defecation. The patient was being treated with lumbar spinal stenosis. On physical examination, motor grade of left ankle dorsi 

flexion and left great toe dorsi flexion were grade Trace and ankle plantar flexion was grade Poor. Bulbourethral reflex and anal sphincter 

tone were normal. Magnetic resonance imaging showed cystic mass enhancement in the epidural space at L3/4 level. The emergency 

operation was performed under suspicious of epidural cyst. 1x1cm sized cystic mass was resected in the surgical field. Pathologic 

examination revealed fibroadipose tissue showing chronic inflammation with granulation tissue formation. Finally he diagnosed with 

synovial cyst. Motor grade of left ankle dorsi flexion, great toe dorsi flexion and ankle plantar flexion were improved postoperatively, and 

defecation and urination returned. There have been no reports on the paraplegia due to epidural cyst yet in Korea. Accordingly, authors 

have reported with literature review.

Acknowledgment: none
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Introduction: We planned to study about the result of selective nerve root block or facet joint block on degenerative spinal disease patients 

whose main symptoms are buttock pain, along with the cause of the pain.

Materials and Methods: The study was performed on degenerative spinal disease patients who presented buttock pain and had selective 

nerve root block or facet joint block done from June 2017 to September 2017, and also who were able to be followed up for more than 3 

months, prospectively. Clinical result was assessed using VAS, with comparative analysis.

Results: 2 weeks after the procedure, the cases that showed superior result was 6.5% (5cases) in group A (selective nerve root block 

group) and 4.2% (3 cases) in group B (facet joint block group). The cases that showed favorable result was 42.1% (32 cases) in group 

A and 18.5% (13 cases) in group B. At the time of 12 weeks, which was the final follow-up, 48.6% (37 cases) showed favorable result 

in group A and 45.6% (32 cases) in group B. VAS showed improving tendency, group A showing 5.20 (before the procedure), 3.94 (2 

weeks after the procedure), 3.90 (6 weeks after the procedure), 2.53 (12 weeks after the procedure) and group B showing 5.02 (before 

the procedure), 3.99 (2 weeks after the procedure), 3.92 (6 weeks after the procedure), 3.39(12 weeks after the procedure). Until 2 and 6 

weeks after the procedure, group A showed significantly superior result in symptom improvement than group B (P<0.05).

Conclusion: Regarding buttock pain, performing selective nerve root block shows significantly superior result until 2 and 6 weeks after the 

procedure compared to facet joint block. Considering that selective nerve root block is effective on radiculopathy, the cause of buttock 

pain is thought to be because of radiculopathy rather than degenerative change of the facet joint.

Acknowledgment: This study was supported by an Wonkwnag University research grant.
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Case: Spinal arachnoiditis is an inflammation and fibrosis of the subarachnoid space and pia mater caused by infection, trauma, spinal 

vascular anomalies and iatrogenic(surgery, puncture, etc). But spontaneous arachnoiditis is very rare and that associated with cauda equina 

syndrome was not reported yet. The authors experienced a rare case of cauda equina syndrome resulted from spontaneous arachnoiditis 

with good prognosis after operation, so we report this case with a review of the literature.

Acknowledgment: None
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Introduction: To investigate the relation between the progression of kyphotic deformity and magnetic resonance imaging (MRI) findings in 

conservatively treated osteoporotic vertebra compression fracture (OVCF).

When treated conservatively, excessive progression of kyphotic deformity and vertebral compression can emerge during follow-up in 

osteoporosis patients. We sought to identify predictors of vertebral body deformation using MR images.

Materials and Methods: This study was conducted on 59 patients (21 males) who underwent conservative treatment with thoracic-lumbar-

sacral orthosis (TLSO) brace for single level OVCF patients at least 1 year follow-up. The presence in MR images of anterior longitudinal 

ligament (AL) or posterior longitudinal ligament (PL) injury, superior or inferior endplate disruption, superior or inferior disc injury in 

fractured vertebral bodies, the existence of low signal intensity on T2 weighted images, and bone edema of intravertebral bodies were 

assessed.

Results: The presence of superior endplate disruption and a higher level of bone edema were found to cause the progressions of kyphotic 

angle (KA), wedge angle (WA), and anterior vertebral compression (AVC) rate. When AL or superior disc injury was observed, only KA 

increased meaningfully. When low signal intensity was present on T2 weighted images WA and AVC increased significantly, but PL injury, 

inferior endplate disruption, and inferior disc injury showed no notable correlation with kyphotic deformity progression. The risk factors 

found to be associated with an increase of KA to > 10° were AL injury, superior endplate disruption, superior disc injury, and a bone edema 

level of over 1/3.

Conclusion: AL injury, superior endplate and disc injury, or a high level of bone edema, were critical factors that determine kyphotic 

deformity progression.

Acknowledgment: None
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Introduction: Narrowing of the dural sac cross-sectional area (DSCSA) and spinal canal cross-sectional area (SCCSA) have been considered 

major causes of lumbar central canal spinal stenosis (LCCSS). DSCSA and SCCSA were previously correlated with subjective walking

distance before claudication occurs, aging, and disc degeneration. DSCSA and SCCSA have been ideal morphological parameters for 

evaluating LCCSS. However, the comparative value of these parameters is unknown and no studies have evaluated the clinical

optimal cut-off values of DSCSA and SCCSA. This study assessed which parameter is more sensitive.

Materials and Methods: Both DSCSA and SCCSA samples were collected from 135 patients with LCCSS, and from 130 control subjects 

who underwent lumbar magnetic resonance imaging (MRI) as part of a medical examination. Axial T2-weighted MRI scans were acquired 

at the level of facet joint from each subject. DSCSA and SCCSA were measured at the L4-L5 intervertebral level on MRI using a picture 

archiving and communications system.

Results: The average DSCSA value was 151.67±53.59mm2 in the control group and 80.04±35.36mm2 in the LCCSS group. The 

corresponding average SCCSA values were 199.95±60.96 and 119.17±49.41mm2. LCCSS patients had significantly lower DSCSA and 

SCCSA (both P<.001). Regarding the validity of both DSCSA and SCCSA as predictors of LCCSS, Receiver operating characteristic curve 

analysis revealed an optimal cut-off value for DSCSA of 111.09 mm2, with 80.0% sensitivity, 80.8% specificity, and an area under the 

curve (AUC) of 0.87 (95% confidence interval, 0.83–0.92). The best cut off-point of SCCSA was 147.12 mm2, with 74.8% sensitivity, 

78.5% specificity, and AUC of 0.85 (95% confidence interval, 0.81–0.89).

Conclusion: DSCSA and SCCSA were both significantly associated with LCCSS, with DSCSA being a more sensitive measurement 

parameter. Thus, to evaluate LCCSS patients, pain specialists should more carefully investigate the DSCSA than SCCSA

Acknowledgment: none
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Case: 

Objectives: To present a rare case of a spinal epidural lymphoma mimicking a hematoma.

Summary of Literature Review: The incidence of extranodal invasion of lymphoma is very low, and spinal compression as a clinical symptom 

rarely occurs in extranodal lymphoma.

Materials and Methods: A 37-year-old woman who complained of neck pain that had lasted for the past 3 months with no underlying 

disease visited the hospital and was treated conservatively with medication and physical therapy. Even though the patient was given an 

epidural injection 1 month prior to visiting our hospital, the pain lingered and the cervical myelopathy became aggravated, so the patient 

was initially diagnosed with epidural hematoma. This predisposed the patient to treatment strategies such as laminectomy and fusion, but 

the patient was ultimately diagnosed with non-Hodgkin lymphoma.

Results: The patient underwent a laminectomy with excision of the lesion and fusion. The patient was diagnosed with non-Hodgkin 

lymphoma as a result of this, and the patient’s radicular pain and numbness improved immediately following surgery, except for mild 

weakness in both hands.

Conclusions: Although spinal epidural lymphoma is similar to hematoma, and is a very rare disease, surgeons should take it into 

consideration in the differential diagnosis of patients with a spinal epidural lesion.

Acknowledgment: None
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Case: Brown-Sequard syndrome is an uncommon complication of atlantoaxial arthrodesis. A 50-year-old female visited our emergency 

department after falling from a ladder. Radiologic evaluations revealed chronic C1-2 instability with acute spinal cord injury. The day after 

atlantoaxial fusion was performed, she developed left-sided motor weakness and the loss of right-sided pain and temperature sensation. 

Based on physical examination and radiologic findings, we diagnosed her as having Brown-Sequard syndrome. Spine surgeons performing 

this procedure should therefore consider Brown-Sequard syndrome if a patient displays signs of postoperative hemiplegia.

Acknowledgment: The manuscript submitted does not contain information about medical device(s)/drug(s). No funds were received in 

support of this work. No relevant financial activities outside the submitted work.
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Case: Lumbar juxtafacet cyst is rare disease which causes low back pain, radiculopathy and neurogenic claudication by compressing nerve 

roots. Due to the rate of symptomatic to asymptomatic conversion, the natural history and incidence of juxtafacet cyst are still little known. 

Juxtafacet cyst occurs most frequently in the lumbar spine(88-99%), up to 8% are found in the thoracic spine, and 1 to 4% arise in cervical 

spine. There are two types of juxtafacet cysts; synovial cyst and ganglion cyst. We experienced a case 34-years-old male patient who had 

low back pain and radiating pain in right lower extremity caused by epidural ganglion cyst. On physical examination, straight leg rasing test 

was 30° at right side, Lasegue sign and Bragard sign at right lower extremity were positive. Motor grades of right lower extremity were 

normal. In MRI, a cystic lesion (1.2x1.8x2.9cm) is located at posterior aspect of L3-4 disc space extended to L4 body which showed as low 

to iso-intensity on T1-weighted and high intensity on T2-weight, contrast enhanced images. With C-arm guide, spinal needle was inserted 

through L3-4 interlaminar space. Dye was applied through the needle and we identified a solitary cyst that is not communicating with 

facet joint. 1.5 cc of thick, gelatinous, yellowish colored fluid was aspirated. Epidural steroid injection and selective nerve root block were 

performed. After surgery, the symptoms disappeared and all motor grades were normal. On follow up MRI, the cyst disappeared. As there 

were a few studies that treated spinal facet ganglion cyst with aspiration in south Korea, we report with literature review.

Acknowledgment: none
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Case: Bilateral pedicle stress fracture accompanying degenerative spinal stenosis is very rare even in elderly patients. Most are associated 

with major trauma, previous spine surgery or stress-related activities. We reported an uncommon case of bilateral pedicle stress fracture 

in a patient accompanying spinal stenosis and osteoporosis on long-term bisphosphonate therapy. 77-year-old woman experienced 

progressively worsening low back and bilateral leg pain over several years. She had history of mild back pain with bilateral radiating 

pain, but the pain progressively aggravated without any traumatic episode or spinal surgery. She has been treated osteoporosis with 

bisphosphonate for 6 years. In addition, she has history of diabetes mellitus, hypertension, congestive heart failure and liver cirrhosis. 

Physical examinations revealed no motor weakness or sensory changes. But the significant tenderness was in the lower back area with 

marked reduction in all back movement and increase pain with lumbar extension. Plain radiographs showed severe degenerative change at 

L3-4-5 and irregularity of L5 pedicle suggesting bilateral L5 pedicle fracture. Computed tomography (CT) and magnetic resonance imaging 

(MRI) revealed a bilateral pedicle stress fracture. Bone mineral density (BMD) indicated severe osteoporosis, with a mean spinal T-score 

of –3.1 on D dual-energy X-ray absorptiometry (DEXA). She was hospitalized and received conservative treatment including epidural 

injections and pain improved successfully. There have been few reports of bilateral stress fracture accompanying spinal stenosis and the 

pathophysiological mechanism of this uncommon entity is unclear. Moreover, Long term use of bisphosphonates may be an additional 

source of pedicle stress fracture.

Acknowledgment: None.
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Case: Misplaced bone graft in the retroperitoneal space is not a common complication of posterior lumbar interbody fusion (PLIF) surgery. 

The iliac vein thrombosis caused by it is rare. A 63-year-old woman underwent PLIF using two polyetheretherketon (PEEK) cages and 

pedicle screw instrumentation for L4-5 degenerative spondylolisthesis at other hospital. The PEEK cages were extracted to control early 

postoperative infection. After 8 months later, she had revision PLIF using allogenic cancellous bones for treating persisted low back with 

nonunion. She presented with mild abdominal pain following the operation. Checked with a CT scan, she was transferred to our hospital. 

The graft bones were displaced into the retroperitoneal space and the left iliac vein was compressed by them. There was a thrombosis 

of the left iliac vein. To prevent pulmonary embolism, a filter was inserted into the inferior vena cava (IVC). After then, anterior lumbar 

interbody fusion (ALIF) using autogenous structural iliac bone was performed with removal of misplaced bones through left-sided 

retroperitoneal approach. Her symptom of abdominal pain was improved. However, the thrombosis of the left iliac vein remained in follow-

up CT scan. By interventional radiological procedure, a stent was inserted into that vessel following elimination of the thrombosis. Finally, 

the IVC filter was removed.
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Introduction: Standing whole-spine lateral radiograph (WLR) is commonly used as a tool for evaluating cervical sagittal balance. On this, 

however, the T1-slope, which is known to be one of the key factors influencing cervical sagittal balance, is frequently obscured by the 

shoulder and thoracic trunk. Furthermore, hands-on-clavicle position, which is recommended when patients are taken WLR, would affect 

the T1-slope, head position, and cervical lordosis. In this study, we investigate the differences in various radiographic parameters measured 

on standing cervical lateral radiographs with arms extended and hands on either side (CLR) between WLR with hands-on-clavicle position. 

In addition, we assessed whether CLR could be utilized for the evaluation of cervical sagittal alignment instead of WLR.

Materials and Methods: We retrospectively reviewed radiographic data of 60 consecutive adult patients (M : F=38 : 22, mean age= 55.6  

1.3 years) who visited our clinic for neck pain only (without radiculo- or myelopathy). Every patient was taken standing CLR with arms 

extended and hands on either side, and then WLR with hands-on-clavicle position. On CLR and WLR, we measured and analyzed the 

following parameters, respectively: 1) visibility of T1 slope, 2) T1 slope, 3) C7 slope, 4) C0-C2 cobb’s angle (CAC0-C2), 5) C2-C7 cobb’s 

angle (CAC2-C7), and 6) cervical sagittal vertical axis (cSVA).

Results: Visibility of T1 slope was significantly lower in WLR compared to cervical lateral radiograph (28% Vs. 83%, p =0.049). Mean 

CAC2-C7 on WLR with hands-on-clavicle position was significantly less lordotic than that on CLR with arms extended (11.2=0.01). Mean 

cSVA was more translated posteriorly on WLR than on CLR (9.9 18.9mm Vs. 15.0 13.4mm, P=0.04). However, there was no significant 

difference in T1 slope, C7 slope and CAC0-C2 between CLR and WLR.

Conclusion: Whole-spine lateral radiograph is a key image to evaluate global sagittal alignment of entire spinal column. However, hands-

on-clavicle position for better visualization of thoracolumbar spine could distort true sagittal alignment of the cervical spine. Furthermore, 

this position would probably obscure cervico-thoracic junction more on plain radiograph, which causes difficulty in evaluating T1 slope. 

This study manifested that standing CLR could provide better visualization of the upper endplate of T1 without any difference in T1 slope 

compared to standing WLR. Therefore, it would not be necessary to take WLR repetitively for the evaluation of cervical sagittal alignment 

unless there is accompanying lesions in thoracolumbar spine on the initial examination.
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Introduction: Various methods are used for removal of intraspinal lesions, such as, laminectomy, laminoplasty, and/or laminotomy. 

However, laminoplasty is generally known to prevent postoperative instability and deformity, and avoid local scarring of operation site. We 

describe a new laminoplasty technique preserving interspinous ligament during thoracolumbar intra-spinal surgery.

Materials and Methods: Ten patients underwent ligament saving laminoplasty procedure in the thoracolumbar spine for removal of spinal 

cord tumors. Index level lamina was resected using T-saw at each side, 1cm from midline. Spinous process was retracted with interspinous 

ligament attached state, and the upper or lower segment ligament was incised as needed to facilitate exposure. After resection of 

the mass lesion, excised elements were replaced to their original anatomical position and resected lamina was fixed with one or two 

cannulated screw. The mean follow up period was 33months. Patients clinical and radiological outcome was observed. 

Results: We assessed 10 patients, 12 disc levels with intradural extramedullary tumor who have been treated by ligament saving 

laminoplasty procedure. There were 6 cases of schwannoma, 2 cases of meningioma, 1 case of extra-adrenal paraganglioma, and 1 case of 

metastatic adenocarcinoma. Spinal CT was performed 6 months postoperatively and in all cases showed complete union of laminoplasty 

site. Flexion-extension view of plain radiograph was compared with preoperative image to evaluate stability of operated level and no case 

of range of motion(ROM) limitation or instability was found. Preoperative and postoperative clinical outcomes were investigated using a 

visual analog scale(VAS), Oswestry Disability Index(ODI) score.

Conclusion: Ligament saving laminoplasty provide appropriate surgical view and anatomical reconstruction of spinal posterior element 

after excision of spinal cord tumors. This procedure might offer alternative to classical techniques in selected cases, and appeal evolution of 

preservation of spinal biomechanical function.
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Introduction: The purpose of this study was to analyzeanassociationbetween fat degenerationof lumbar extensor muscle and sarcopenia 

criteria of AsianWorking Group and to investigate the correlation in the risk of osteoporotic vertebral fractures.

Materials and Methods: This retrospective study was evaluatedin 33 patients with osteoporotic vertebral fractures (Group 1) and 19 

patients who did not have the osteoporotic vertebral fractures (Group 2). We investigated the bone mineral density and skeletal muscle 

index(kg/m²) for Asian Working Group of  the sarcopeniausing dual-energy X-ray absorptiometry(DEXA), and handgrip strength(Kg) and 

gait speed test(m/s) was examined.The MRI was used to measure fat degeneration of lumbar extensor muscle.

Results: The meanfat degeneration oflumbar extensor muscle and skeletal muscle index were 37.8%, 5.4kg/m2in Group 1 and 29.7%,6.3 

kg/m2 in Group 2, respectively. The average of bone mineral density, handgrip strength and gait speed test was -3.36 of T score, 11.9Kg, 

0.42m/s in Group 1 and -1.77 of T score, 16.9kg, 0.63m/s in Group 2, respectively. There was significant difference of fat degeneration of 

lumbar extensor muscle (p=0.02), skeletal muscle index (p=0.01), BMD (p=0.01), handgrip strength (p=0.01) and gait speed test (p=0.01) 

between two groups. Correlation analysis of sarcopenia criteria and fat degeneration of lumbar extensor muscle revealed a negative 

correlation with gait speed test (r=-0.46, p=0.01) and handgrip strength (r =-0.46, p= 0.01). But there was no significant difference in 

the skeletal muscle index (r =-0.15, p=0.28). A comparison between sarcopenia criteria and bone mineral density resulted in a positive 

correlation with gait speed test (r= 0.32, p= 0.01), handgrip strength (r=0.40, p= 0.01) and skeletal muscle index (r=0.39, p=0.01). 

Receiver operating characteristic curve analysis between fat degenerationoflumbar extensor muscle and osteoporotic vertebral fractures 

showed that the cut-off value of the fat degenerationwas 31.85%(sensitivity: 0.60, specificity: 0.57).

Conclusion: These results suggest that although fat degeneration of lumbar extensor muscle had no correlated with the skeletal muscle 

indexdirectly, there was a positive correlation between diagnostic criteriaof sarcopenia and the bone mineral density.More than 32% fat 

degeneration of lumbar extensor muscle was associated with the risk of osteoporotic vertebral fractures.
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Introduction: Pedicle diameter is different between concave and convex side in patients with idiopathic scoliosis. The small pedicle 

diameter of proximal thoracic vertebra has been reported, however there was little knowledge about the different pedicle diameter of 

proximal thoracic vertebra in proximal thoracic curve. The purpose of this study was to estimate the pedicle diameter of proximal thoracic 

vertebra and evaluate the difference related to the severity of curve in patients with adolescent idiopathic scoliosis who have proximal 

thoracic curve.

Materials and Methods: 182 patients with adolescent idiopathic scoliosis who had more than 10 degrees upper thoracic curve were 

included. The average age was 16 years 5 months and average height was 159.7±6.2cm. 119 patients were female and 9 patients were 

male. 113 patients had non-structural proximal thoracic curve and 69 patients had structural proximal thoracic curve. Using reconstructed 

CT parallel to end plate, pedicle width was evaluated from T1 to T5. The parameters were compared between convex and concave side, 

and between structural and non-structural proximal thoracic curve.

Results: The pedicle width was smaller in concave side at T2, T3, T4, and T5 (p<0.001), and the pedicle width of T4 was extremely small 

(0.70±0.72mm). In structural proximal thoracic curve, the pedicle width of T3(0.76±0.92mm), T4(0.50±0.69mm) and T5(0.91±0.85mm) on 

concave side was smaller compared to non-structural proximal thoracic curve (1.17±0.84mm, 0.82±0.72mm, 1.43±0.85mm, respectively). 

There was no difference at the pedicle width of T2 on concave side between groups (2.44±0.94mm in non-structural proximal thoracic 

curve and 2.32±0.97mm in structural proximal thoracic curve, p=0.430).

Conclusion: In structural proximal thoracic curve, the pedicle width of T3 and T4 was very narrow, so pedicle screw insertion at T3 or T4 

is not always guaranteed in this regard. However, the pedicle width of T2 was very wide like in non-structural proximal thoracic curve. 

Extension of proximal fusion level to T2 is also considered in patients with structural proximal thoracic curve based on the current study.
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Introduction: Nowadays surgical navigation in orthopedic field has been rapidly available such as knee, hip, and pelvic area. However 
surgical navigation in spine surgery is still practically not so available. One of the main reasons would be the discrepancy between 
preoperative CT or MR images scanned with supine position of patient and position of most spinal surgeries done with prone position. This 
study was designed to provide important clinical data to support accurate surgical navigation system in spine surgery, which are changes in 
curvature and vertebra position of thoracolumbar spine with respect to human posture.
Materials and Methods: Sagittal cross-sections of five volunteers were scanned in supine and prone position using T1 weighted mode of 
Magnetic Resonance Imaging (Achieva 1.5T, Philips Healthcare, The Netherland). Average age, height, weight of volunteers was 31.4 years 
old, 169.6 Cm, and 58.8Kg respectively. Two male and two female volunteers have healthy spine and were 20s. A 50s female volunteer has 
a surgical history due to herniated disc at L4 to L5.  Mean body mass index was 20.2 Kg/m2.
Thoracic and lumbar spinal curvature was respectively measured with Cobb angle that is the angle formed between a line drawn parallel to 
the superior endplate of one vertebra and a line drawn parallel to the inferior endplate of the other vertebra, and the vertebra movement 
of each thoracolumbar spine is measured in distance between center position of each vertebra and the base line which connects center 
position of T1 and T12, and L1 and L5.
Results: Average change in curvature of five volunteers by Cobb method is 6.9 degree in thoracic spine and 11.5 degree in lumbar spine. 
And it was 7.3 degrees/12.2 degrees (in thoracic spine/in lumbar spine) at four 20s healthy volunteers and 5.4 degrees /8.6 degrees in 50s 
volunteer having surgical history. Two volunteer over 20 body mass index show 8.4 degrees/ 6.3 degrees, and three volunteers under 20 
body mass index show 6.0 degrees/14.9 degrees, respectively.
Average change of thoracic spine is 4.5mm and average change of lumbar spine was 2.4mm. Maximum change in distance happened T7 
in thoracic spine and L3 in lumbar spine.
Conclusion: Although it is impossible to generalize these results to practice because of very limited cases, it seems that the discrepancy of 
thoracolumbar curvature and distance from midline according to supine and prone body position would be smaller with age, history of 
spine surgery, and larger with less body mass index. Despite of limitation of this study, this result could be very meaningful baseline data 
for following studies to develop the surgical navigation system practically applicable to spine surgery
Acknowledgment: None
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Introduction: 
Study design : Conservative treatment of osteoporotic vertebral compression fractures(OVCF) is basically performed.
Objectives : We analyzed the factors related to the progression of compression rate and the changes in clinical symptoms according to 
conservative treatment.
Summary of literature review : Patients who were able to follow at least 6 months of conservative treatment of OVCF were compared 
between the increase in compression ratio before and after 8 weeks and the slope in compression ratio over time. However, the prognosis 
of progression of compression rate can not be determined by age, bone density, or osteoporosis.
Materials and Methods: From January 2008 to May 2015, we retrospectively analyzed 287 patients who were diagnosed with OVCF in 
a single site after admission. There were 104 men and 183 women. The mean age was 73 years (62~92 years) and the minimum follow-
up period was more than 1 year. At 2, 4, 6, 12 weeks, and 6 months after fracture, we observed changes in the compression rate and 
symptoms. BMI, bone mineral density, osteoporosis, and orthosis were compared. VAS, ODI, and ROM were observed at each follow-up. 
Statistical analysis was performed using SPSS 12.0 (SPSS Institute, Inc., Chicago, IL). Discontinuous variables were tested using a chi-square 
test and continuous variables were tested using a t-test.
Results: The mean T-score was -3.7 and the mean compression rate was 9.6%. There was a difference in the increase of compression ratio 
depending on whether or not the orthosis was worn. There was no significant difference in age, body mass index, bone mineral density, 
and osteoporosis treatment. VAS, ODI, and ROM were significantly effective in acute phase for patients who wore orthosis and injected 
facet joint, but not significantly different from other conservative treatments over time.
Conclusion: It is important to wear an orthosis and facet joint injection is the effective treatment for acute pain in an osteoporotic vertebral 
fracture
Acknowledgment: None
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Introduction: The aim is to analyze the agreement between different types of physicians in terms of the inter-observer and intra-

observer reliability in addition to the agreement between the experienced and non-experienced physicians with respect to three different 

classification systems for diagnosis of cervical spinal canal stenosis.

Materials and Methods: Total 9 doctors including experienced group of 3 doctors and non experienced group of 6 doctors classified the 

patients according to 3 different classification in an independent, blinded manner using Magnetic Resonance Imaging (MRI) to diagnose 

cervical canal stenosis. MRI slice included sagittal plane (midline cut) and an image slice from each horizontal plane that penetrated the 

right center of each disk (C3-4, C4-5, C5-6, C6-7) was made by PPT format.

Results: For the inter-observer reliability, Vaccaro et al.’s classification system showed the excellent reproducibility, followed by Muhle et 

al. and Kang et al. All 3 classification systems showed excellent reproducibility and substantial agreement in terms of the intra-observer 

reliability.

Conclusion: All 3 classification systems showed excellent reproducibility and also displayed a substantial agreement. The classification 

system used by Vaccaro et al. was proven to be a method with substantial agreement both in the experienced group and the non-

experienced group. It can be a useful classification system for simplifying communication among all physicians.
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Introduction: In this study, we addressed the correlation between the cross-sectional area (CSA) of the dural sac and the nerve root 

sedimentation sign (SedSign) and the correlation between the distance of claudication and the CSA of the dural sac or SedSign in patients 

with lumbar spinal stenosis. We also evaluated the reliability of clinical symptom prediction.

Materials and Methods: Three observers measured the CSA of the dural sac and SedSign, and normal nerve root sedimentation was 

classified as negative (N) and absence of nerve root sedimentation was positive (P). P was sub-classified as positive with room (P[+]; empty 

space apparent in the dura) or positive without room (P[-]; no empty space in the dura). SedSign reflected ongoing sedimentation inside 

the spinal canal of the nerve roots. We evaluated functional outcomes using the Oswestry Disability Index and Rolland Morris Disability 

Questionnaire.

Results: The total CSAs for the 716 sites were 98.63 ± 34.38 for N, 76.78 ± 28.78 for P(+), and 55.43 ± 27.77 for P(-), which were all 

statistically significant (p = 0.01). The correlations between pain and SedSign were not statistically significant (p>0.05). There was no 

statistical significance in the correlations between the distance of the claudication and the CSA of the dura sac and the SedSign and 

between the functional score and the SedSign (both p>0.05).

Conclusion: Increasing severity of SedSign indicates progressively smaller dural sac CSA, but there is an inconsistent association with clinical 

symptoms. Therefore, it is reasonable to suggest that spinal stenosis is severe in patients with severe symptoms.
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Introduction: Intersegmental fusion is not necessarily needed in treatment of thoracolumbar burst fracture requiring surgery. The purpose 

of this study is to report the results of long-term follow-up for at least ten years in patients with unstable thoracolumbar burst fracture 

requiring surgery in which fractured segment was healed after temporary posterior instrumentation without fusion and subsequently 

implants were removed.

Materials and Methods: At the last follow-up, we confirmed the reduction status of fractured vertebra and the progress of kyphotic 

deformity in plain radiographs, measured the Oswestry Disability Index (ODI) to evaluate functional outcome of the spine, and investigated 

the Short Form 36 (SF-36) to evaluate overall quality of life in the patients.

Results: The follow-up period after implant removal surgery was 151 months (120-168) on average. The local kyphotic angle (LKA) was 

26.89±6.08 degrees (range: 17-45) at the time of injury, and 10.11±2.22 (range: 6-14) at the last follow-up. Thus, the fractured vertebra 

was significantly reduced and then maintained(p<0.05). The anterior body height ratio (ABHR) was 0.54±0.16, and 0.89±0.05 at the last 

follow-up. At the last follow-up, the motion angle of vertebral interbody by Cobb’s angle, ODI, and Physical Component Summary(PCS) 

and Mental Component Summary(MCS) of SF-36 averaged 9.84±3.03 degrees, 7.95±7.38, 77.50±16.61, and 79.21±13.32, respectively.

Conclusion: We conducted a long-term follow-up for at least ten years and found that they had minimum disability and their quality of 

life represented almost 80% of normal persons. Accordingly, temporary posterior instrumentation without fusion and implant removal 

surgery can be one of the alternative treatments useful for unstable thoracolumbar burst fracture, instead of the traditional posterior 

instrumentation and fusion.
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Case: Osteoid osteoma is a benign bone tumor composed of osteoid and atypical bone. The most common site of this tumor is long 

tubular bone, especially femur and tibia. Osteoid osteoma occurring in the foot is unusual. Rare cases were reported in the literature 

in the metatarsal bones. In this article, we report case of the osteoid osteoma in the 3rd metatarsal bone. A 14-year-old male patient 

presented with a painful swelling in the dorsal aspect of left forefoot. Preoperative radiography and computed tomography demonstrated 

a protruded bone lesion arising in the left 3rd metatarsal bone. Resection of the bone tumor was done without any complications. Biopsy 

confirmed the diagnosis of osteoid osteoma.
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Introduction: Intramedullary nailing (IMN) is widely accepted for the treatment of bone metastasis of the humerus shaft. However, 

when the lesion or fracture is extended distally, secure fixation of a distal screw of IMN can be challenging, and posterior plating has 

shortcomings such as radial nerve issue and postoperative stiffness. In this regard, we aimed to evaluate the reliability of anterior plating 

with a proximal humerus internal locking plate system (PHILOS) plate in terms of fixation durability and functional outcomes.

Materials and Methods: We identified 19 patients who were surgically stabilized due to impending or actual pathological fractures which 

were extended beyond distal one-third of the humerus. We used an IMN in 4 patients, anterior plating using PHILOS plate for 9, and 

posterior plating for 6. The mean postoperative follow-up period was 14 months (range, 3-84 months). Development of fixation loss, a 

range of motion (ROM), and MSTS score were analyzed.

Results: One out of 19 patient (5.2%) experienced second fixation surgery 6 years after initial IMN fixation due to proximal humerus 

fracture. Compared to posterior plating, IMN fixation and anterior plating group had a significantly better mean ROM (63, 120, and 122 

degrees, respectively, P<0.001). Mean MSTS score was higher in IMN and anterior plating group, but the difference was not significant (77, 

75, and 60%, respectively, P=0.259).

Conclusion: Anterior plating using the PHILOS plate with a reverse manner can be an effective and satisfactory method to stabilize distally 

extended humerus metastasis when distal locking screw placement of IMN is challenging and unless epiphyseal fixation is necessary.
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Introduction: In orthopaedic oncology, it has become easier to perform limb salvage surgery using personalized implants than before, 

owing to 3D printing technology. Limb salvage surgeries using 3D printed personalized implants are basically planned and performed to 

reflect the special circumstances of patients. In other words, the surgeries are performed differently in all patients, even in similar surgical 

location. Therefore, entire processes of the 3D printed personalized implant surgeries, from the preoperative planning to postoperative 

functional evaluation, need to be performed with patient-specific manners.

Materials and Methods: We conducted a preoperative patient-specific evaluation for a patient who underwent knee joint preserving limb 

salvage surgery, using 3D printed personalized implant for the distal femur. The patient had multiple orthopaedic problems, those of which 

were chondrosarcoma in the right distal femur, 10 cm of acquired leg length discrepancy due to osteomyelitis in the left distal femur at 

growing period, and consequent lumbar scoliosis. The limb salvage surgery was performed for the patient using 3D printed personalized 

implant to achieve both goals simultaneously; which were wide excision of the malignant bone tumor and partial correction of the leg 

length discrepancy to 5cm.

The biomechanics of the 3D printed personalized implant was evaluated using finite element analysis before fabrication. Gait analysis 

and dynamic maximal quadriceps power measurement were performed using inertial measurement unit (IMU), for both pre and 

postoperatively. Static maximal quadriceps power was measured by a muscle dynamometer, in same manner.

Results: The maximal von Mises stresses were calculated 68.63 MPa and 89.31 MPa for walking and stairs down, respectively by finite 

element analysis. The region of maximum stress was lateral side of the proximal junctional area between the bone fixation structure and 

the shaft of the implant in both situations. The gait function improved continuously until 6 months postoperatively. Compared with the 

preoperative gait parameters, the gait duration and stride were recovered to 89% and 90%, respectively, at the 6 months postoperatively. 

On the contrary, muscle strength was not restored after 4 months. At the final follow-up, the static and dynamic quadriceps power was 

recovered to 62% and 69%, respectively.

Conclusion: It was possible to obtain meaningful information about the biomechanics of implant and functional recovery was evaluated 

before and after 3D printed personalized implant surgery through patient-specific evaluation. This information from the patient-specific 

evaluation will be helpful to determine rehabilitation strategy for the individual and to develop more functional implants in the future.

Acknowledgment: This research was supported by a grant of the Korea Health Technology R&D Project through the Korea Health Industry 

Development Institute (KHIDI), and funded by the Ministry of Health & Welfare, Republic of Korea (grant number: HI17C1823).
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Case: Squamous cell carcinoma (SCC) of the kidney is a rare neoplasm, accounting only 0.5 to 0.8% of malignant renal tumors. The 

predisposing factors leading to development of SCC of the renal pelvis include renal calculi, infections, endogenous and exogenous 

chemicals, and radiotherapy. Although SSC has reported a regional spread, lymphadenopathy and metastasis to the lungs and liver, no 

cases have been reported that have spread to the skin in flank. Here, we report a SCC of the renal pelvis presenting as skin metastasis in 

flank in 54-year-old man. The skin mass is 11.2 x 5cm with erythematous nodular, ulcerative skin lesion. Skin mass and surrounding muscle 

tissue of the right flank were excised with a wide resection margin. An additional radial nephrectomy was performed. Soft tissue defect 

after resection was reconstructed by unilateral gluteus maximus myocutaneous V-Y advancement flap. In patients with long-standing 

staghorn calculi in the renal pelvis, primary SCC of the skin in flank should distinguish the metastasis of the lesion of the renal pelvis. 

Gluteus maximus myocutaneous V-Y advancement flap is a useful surgical procedure for large soft tissue defect after wide resection.

Acknowledgment: No
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Case: 

Introduction : To report cases of rare nerve tumor, fibrolipomatous hamartoma of median nerve without macrodactyly

Materials and Method : A 27-years-old male patient was presented with palpable mass on radial aspect of index finger underwent open 

excision.

Result : Radiologic and operative findings and histologic study revealed the fibrolipomatous hamartoma.

Conclusion : fibrolipomatous hamartoma is a very rare tumor of hand that needs to be distinguished from other tumorous condition of 

hand.

Acknowledgment: None
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Introduction: Orthopaedic oncologic surgery for malignant bone tumor in the pelvic region is challenging. In wide excision of the 
pelvic bone tumor, complex multiplanar bone cutting with an adequate margin is often required. Even after successful wide excision, 
reconstruction of the pelvic structure is another challenge for recovery of gait function and prevention of hernia.
Limb salvage surgery using 3D printing technology in pelvic surgery has become feasible in orthopaedic oncology. The aim of the study is 
to report short-term results of various pelvic bone tumor surgeries using 3D printed bone cutting guides and implants.
Materials and Methods: We conducted a retrospective review of eight patients who underwent malignant pelvic bone tumor surgeries using 
3D printed bone cutting guide and implant in a single institution over recent 3 years. Clinicopathological information was collected including 
patient demographics, tumor characteristics, pathologic diagnosis, and surgery details. The mean age at the surgery was 51.1 years.
Results: Four patients who underwent the type I internal hemipelvectomy were performed using the 3D printed bone cutting guides. 
All four patients had the cavitary bone tumor resection of ilium. For three patients of them, the cavitary bone defects were filled with 
structural allobone graft which was precisely trimmed by 3D printed allograft cutting guide (n=1) and 3D printed mesh shaped titanium 
spacer with partial bone cement augmentation (n=2).
Three patients who underwent type I, II, III pelvic resection using 3D printed cutting guides and reconstruction with 3D printed implants. 
The 3D printed periacetabular implant had a socket with screw holes fitting the conventional acetabular cup. After in vitro conjugation of 
the 3D implant and the conventional acetabular cup, periacetabular bone defects and the acetabulum were reconstructed at once. Then, 
the hip joint was constructed by conventional total hip arthroplasty manner. For all patients with peri-acetabular surgery, the recovery of 
gait function was observed.
One patient who had type III pelvic resection was reconstructed with 3D printed implant. The 3D printed pubo-ischial implant showed 
effective prevention of pelvic hernia as well as prevention of penile displacement in an active male patient.
Conclusion: The 3D printed guide enabled cavitary bone tumor resection in the ilium. The reconstructive option in the pelvic bone 
tumor could be varied by using 3D printed implant or structural allograft which was shaped with 3D printed allograft shaping guide. The 
mechanical property of 3D printed implant was predictable by preoperative finite element analysis. The conjugation between 3D printed 
pelvic acetabular implant and conventional total hip arthroplasty is needed more research including design software field.
Acknowledgment: This research was supported by a grant of the Korea Health Technology R&D Project through the Korea Health Industry 
Development Institute (KHIDI), and funded by the Ministry of Health & Welfare, Republic of Korea (grant number: HI17C1823).
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Case: 
Background: Desmoplastic fibroma (DF) was first described by Jaffe et al. It is a rare benign nature but locally aggressive fibrous bone 
tumor. We report a case with high-grade sarcoma that was transformed from DF in humeral shaft.
Case report: A 68-year-old man visited our outpatient clinic complaining of pain in the left distal humerus. The patient had a past medical 
history presented to the other hospital due to left upper arm pain after minor trauma about 2 years ago. He was diagnosed as pathologic 
fracture on simple radiography and magnetic resonance(MR) images. He underwent open reduction and internal fixation using locking 
compression plate concomitant with bone biopsy. He was finally diagnosed with DF and discharged without additional treatment such as 
radiotherapy or chemotherapy. However, he had persistent pain in the left upper arm after index operation and osteolytic lesions with soft 
tissue mass in left humerus shaft were newly identified on 4 months postoperative radiographs. Since the extent of osteolytic lesion and 
loosening of some locking screws, wide excision of osteolytic lesions and mass with biopsy, strut allobone grafting and intramedullary(IM) 
nail fixation were performed following removal of locking plate. The biopsy revealed DF as in the index operation. He underwent a 
bone marrow injection to induce union process during follow-up period. The patient did well without any significant complications for 
a year. However, the patient visited our outpatient clinic due to swelling and stretching pain around the left distal humerus. On simple 
radiographs, the loosening of the distal tip of IM nail was observed, and MR images revealed that desmoplastic fibroma had recurred. He 
underwent limb salvage operation including wide excision with biopsy and reconstruction with tumor prosthesis. High grade sarcoma that 
was transformed from DF without involving surrounding bone was finally diagnosed by pathologist. Since then, the patient underwent 
adjuvant therapy.
Conclusion: We report a extremely rare case of sarcoma which was transformed from DF
Acknowledgment: The author wish to thank the pathologist at our hospital for helping with histological study.
Keywords: desmoplastic fibroma, sarcoma, humeral shaft
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Case: 

Introduction: A glomus tumor is a rare, benign tumor with atypical clinical symptoms. Because of its small size, it is difficult to diagnose 

and treat early; therefore, it leads to poor quality of life. Glomus tumors are known to commonly affect the hand and rarely manifest in 

other areas. Because they simulate neuromas, hemangiomas, and neurofibromatosis, the differential diagnosis is difficult. We performed 

marginal resection of a solitary forearm mass previously suspected to be a hemangioma or glomus tumor on the basis of ultrasound 

findings and histologically diagnosed to be a glomus tumor afterward. We report this case to demonstrate the good prognosis of the 

procedure we used, and we review the relevant literature.

Case presentation: A 68-year-old Asian man without a particular medical history visited our hospital with a mass with focal tenderness in 

his left distal forearm that had developed 8 years earlier. The tumor was observed with suspicion of being a hemangioma or glomus tumor 

based on the location, clinical symptoms, and ultrasound findings taken into consideration together. The biopsy results led us to conclude 

that the lesion was a glomus tumor.

Conclusions: A glomus tumor located in the forearm is very rare. It is often clinically overlooked and is likely to be misdiagnosed as another 

disease. The patient’s quality of life deteriorates, and, though the disease is rare, it has serious sequelae. Therefore, a quick diagnosis and 

appropriate treatment must be conducted early. If a mass occurs with serious pain in subcutaneous soft tissue of not the hands but the 

limbs, it is important to conduct examinations with suspicion of a glomus tumor. Ultrasonography performed quickly may be useful for 

making the differential diagnosis.

Acknowledgment: The manuscript submitted does not contain information about medical device(s)/drug(s).

No funds were received in support of this work.

No relevant financial activities outside the submitted work.
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Case: Langerhans Cell Histiocytosis(LCH) is a disease in which Langerhans cell proliferation occurs in relation to eosinophils. LCH usually 

occurs in any organ of the body with a predilection for the skull, spine, rib, humerus. we report a rare case of solitary LCH involving 

the clavicle of an male adult. The patient was a 21-year-old male presenting with 2 weeks history of right clavicular and neck pain and 

tenderness. Radiograph, computed tomography, and magnetic resonance imaging showed an osteolytic lesion in the right clavicle with 

periosteal reaction. Surgical curettage of the lesion was performed, and the histopathologic diagnosis was LCH. Solitary LCH occurring in 

an adult clavicle is rarely reported and patients with symptoms similar to this case should be considered for LCH . 

Acknowledgment: None
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Case: A 52 years-old male with cerebral palsy visited our clinic for huge mass of Lt. thigh and small mass of Lt. elbow. In preoperative 

evaluation, 18*15*10cm sized soft tissue mass in Lt. thigh and 2*1.5*1cm sized soft tissue mass in Lt. elbow was found. No metastasis 

was found. The possibility of sarcoma was suggested in result of incisional biopsy for both masses. Preoperative radiation theraphy was 

applied. Surgery was performed for wide exicison. The final diagnosis was malignant peripheral nerve sheath tumor of Lt. thigh and 

myxofibrosarcoma of Lt. elbow.

Acknowledgment: There is several reports of double primary malignancy of carcinoma and sarcoma. But, douple primary sarcoma is a very 

rare case. Initially we expected metastasis, but final diagnosis was revelaed for different kind of sarcoma without metastasis. We treated 

this case with radiation theraphy and surgical wide excision.

Keywords: Double primary sarcoma, malignant peripheral nerve sheath tumor, myxofibrosarcoma
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Case: 

INTRODUCTION: Elastofibroma dorsi (ED) is an uncommon, slow-growing, benign soft tissue tumor with an uncertain pathogenesis. It 

typically occurs in the infrascapular region of elderly people with a female predominance. It may be unilateral or bilateral, and typically 

bilateral.

While many patients remain asymptomatic, some patients present swelling, discomfort, snapping, stiffness. There may be pain or 

tenderness, but this is rare. Magnetic resonance imaging (MRI) is a useful tool for assessment of ED. The pathological study ensures the 

diagnosis after surgical excision. Simple excision is the treatment of choice, although given the large size, bleeding into the space can be a 

potential complication. The prognosis is excellent with extremely rare recurrence cases.

PRESENTATION OF CASE: A 40-year-old woman presented with 7 years complaint of bilateral infrascapular swelling, discomfort and 

limitation of shoulder motion.

She was diagnosed by magnetic resonance imaging (MRI) of bilateral infrascapular tumor masses both compatible with elastofibroma.

Marginal surgical excision was performed for both masses. The tumor was histologically diagnosed as ED. Symptoms were completely 

controlled and significant discomfort from the surgical procedure was completely resolved with in 7 weeks after the operation. No long-

term complications were reported in a 6-month follow-up.

CONCLUSION: Elastofibroma dorsi is benign soft tissue tumor mostly observed in the infrascapular regions of elderly female patients. The 

surgery is indicated in symptomatic patients, and complete excision is treatment of choice.

Acknowledgment: None
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Introduction: The purpose of this study was to evaluate the efficacy of steroid injection therapy for  simple bony cyst in the proximal 

humerus.

Materials and Methods: From July 2001 to February 2018, 13 patients diagnosed with simple bone cyst in proximal humerus were treated 

by steroid injection. The mean age at diagnosis was 12 years (range 2-38 years) and the average follow - up period was 58 months (range 

4 months to 150 months). Each injection of DepomedrolⓇ (methyl prednisolone acetate, Pharmaciakorea Co., Korea)was injected with 

40mg to 160mg, and total number of injections ranged from 1 to 4 times. During the follow - up period, assessment was determined by 

modified Oppenheim classification.

Results: After once steroid injection, grade Ⅰ was found in 2 cases (15.4%), grade Ⅱ in 3 cases (23.1%) and grade Ⅲ in 1 case (7.7%). 2 

cases (15.3%) with twice steroid injections was treated with grade Ⅰ of modified Oppenheim classification. Three patients (23.1%) were 

treated with three times steroid injections, 2 cases were assesed by Oppenheim grade I and the other one was grade Ⅳ. Two cases (15.4%) 

were treated with four times steroid injections, they were assesed by Oppenheim grade Ⅰ and grade Ⅲ, respectively. In 13 patients, 7 

were healed, 3 improved, 2 improved obliterance, 1 recurred, and 76.9% cure rate. Initially, 5 patients diagnosis with pathologic fractures, 

one of whom had complication that was bone deformity.

Conclusion: Steroid injection alone for simple bony cyst in the proximal humerus can provide good results without a significant 

complication.

Acknowledgment: None
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서론: 본 연구는 수술실 간호사의 폭력 경험과 직무스트레스의 정도가 수술실 간호사의 신체와 정신에 미치는 영향을 분석함으로써, 수술실 간호사의 폭

력경험과 직무스트레스의 대처방안을 개발하는 데 기초자료를 제공하고자 시도되었다.

재료 및 방법: 본 연구의 대상자는 서울시  K구 소재 종합병원의 수술실에 근무 중인 간호사 중 수간호사와 비전담 간호사를 제외한 순환, 소독 간호사의 

업무를 담당하는 간호사 118명을 대상으로 하였으며, 자료수집기간은 2017년 4월 10일부터 2017년 4월 24일까지 이루어졌다. 

본 연구에서는 수술실 간호사가 업무수행 중 경험하는 폭력경험측정을 위해 남경동(2005)이 개발한 도구와 김수연(2007)이 사용한 도구를 수정 보

완하여 사용하였고, 직무스트레스 측정도구로는 홍복화(1996)의 도구를 수정 보완하여 사용하였다. 신체-정신 증상측정을 위해서는 Derogatis& 

Cleary(1977)가 개발한 자기보고식 다차원 증상목록 검사(Multi-dimensional Self-report Symptom Inventory)인 간이 정신진단검사(Symptom 

Checklist-90-Revision;SCL-90-R)에서 오혜정(2008)이 수정·보완한 도구와 Lanza(1988)가 개발한 정신질환자의 공격에 대한 간호사의 반응을 평가

하는 Assault Response Questionnaire(ARQ)를 수정·보완하여 사용하였다. 수집된 자료는 SPSS 18.0 Program을 이용하여 빈도, 백분율, 평균, 표준

편차, t-test와 F-test(ANOVA), scheffe test, Pearson ś Correlation Coefficients, 다중회귀분석을 이용하여 분석하였다.

결과:  첫째, 수술실 간호사의 언어 폭력 경험은 `의료인이 나에게 반말을 한 적이 있다.̀ 가 평균 3.45(±0.34), `의료인이 나에게 강압적인 명령조로 말을 

한 적이 있다.̀ 가 2.86(±0.99) 순으로 높게 나타났고, 신체적 폭력 경험은 `의료인이 나에게 험상궂은 표정을 지은 적이 있다.̀ 가 평균 2.21(±0.66)로 가장 

높게 나타났다.

둘째, 수술실 간호사의 직무 스트레스 항목에서는 `물품 부족` 평균 3.95(±0.76), `전문지식과 기술 부족` 3.82(±0.57), `의료의 한계에 대한 심리적인 부

담감` 3.72(+-0.73) 순으로 높게 나타났다. 

셋째, 수술실 간호사가 경험한 신체 증상은 `허리가 아프다`가 평균 3.48(±1.18), `머리가 아프다` 3.26(±1.02)순으로 높게 나타났고, 정신 증상은 `짜증이 

늘었다` 평균3.20(±1.02), `사직하고 싶다` 3.06(±1.11) 순으로 높게 나타났다.

넷째, 수술실 간호사의 일반적 특성에 따른 언어적 폭력 경험 정도는 수술실 경력(f=2.659, p=.036), 근무 형태(F=8.105, p=.001)에서 유의한 차이를 

보였고 일반적 특성에 따른 신체적 폭력 경험 정도는 연령(F=2.941, p=.036), 의료기관 형태(F=3.207, p=.002), 현 결혼 상태(F=2.090, p=.039), 근
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무형태(F=13.772. p=.000)에서 유의한 차이를 보였다. 일반적 특성에 따른 직무스트레스의 차이를 분석한 결과 연령(F=3.366, p=.021), 수술실 경력

(F=7.077, p=000), 근무형태(F=3.279, p=.041)에서 유의한 차이를 보였다. 일반적 특성에 따른 신체 증상의 차이를 분석한 결과는 성별(F=-2.686, 

p=.008), 연령(F=2.954, p=.036), 의료기관 형태(F=2.273, p=.025), 수술실 경력(F=3.207, p=.016), 학력(F=3.764, p=.000)에서 유의한 차이를 보

였고 일반적 특성에 따른 정신 증상의 차이는 근무형태(F=3.824, p=.025)에서 유의한 차이를 보였다. 

다섯째, 수술실 간호사의 언어와 신체적 폭력, 직무 스트레스, 신체-정신 간의 상관 결과를 분석한 결과, 유의한 상관관계가 나타났다. 언어폭력 경험

은 신체증상과 유의한 상관관계가 있는 것으로 나타났고(r=.267, p<.01), 정신 증상과도 유의한 상관관계가 있는 것으로 나타났다(r=.245, p<.01). 신

체적 폭력은 신체증상과 유의한 상관관계가 있는 것으로 나타났고(r=289, p<.01), 정신증상과도 유의한 상관관계가 있는 것으로 나타났다(r=.466, 

p,.001). 직무 스트레스는 신체증상과 유의한 상관관계가 있는 것으로 나타났고(r=.440, p<.001), 정신증상과도 유의한 상관관계가 있는 것으로 나타났

다(r=.576, p<.001).

여섯째, 수술실 간호사의 신체에 영향을 미치는 요인을 회귀 분석한 결과 직무스트레스(β=389, p<.001)는 신체에 유의하게 영향을 미치는 것으로 나타

났고, 언어적 폭력, 신체적 폭력은 유의한 차이가 없는 것으로 나타났다. 또한, 수술실 간호사의 정신에 영향을 미치는 요인을 회귀 분석한 결과, 언어적 폭

력(β=-.272, p<.001), 신체적 폭력(β=.441, p<.001), 스트레스(β=.485 p<.001)는 정신에 유의하게 영향을 미치는 것으로 나타났다.

결론: 본 연구 분석결과를 통해 수술실 간호사의 경력에 따라 폭력에 노출되는 정도와 직무스트레스가 다르므로  경력에 따른 보다 세분화된 연구가 필요

하다.

또한 수술실 간호사가 경험하는 폭력과 직무스트레스는 신체-정신 증상에 유의한 정의 상관관계에 있으며, 신체증상에 영향을 미치는 요인으로는 직무

스트레스, 정신증상에 영향을 미치는 요인은 언어폭력, 신체폭력, 직무스트레스 모두가 유의하게 영향을 미치는 것으로 나타났다. 따라서 폭력에 대한 병

원차원의 구체적이고 지속적인 대책마련이 필요하며, 직무스트레스에 대한 관리가 필요하다.

색인단어: 수술실 간호사, 폭력, 직무스트레스, 신체-정신 증상
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 Presentation No. 1  

Title: Dorsal suspension of neuroma using the dorsal transverse ligament for the treatment of Morton’s neuroma

Authors: CHAN KANG1 , KI SOO LEE1 , JAE HWANG SONG2 , DONG YEOL KIM1 , JUNG KIL LEE1 , KANG WON SEO1 , YONG HWAN KIM1 

Presenter: CHAN KANG Corresponding Author: CHAN KANG Field: foot and Ankle

Affiliation:  1. CHUNGNAM NATIONAL UNIVERSITY SCHOOL OF MEDICINE { Orthopaedic } , 2. KONYANG NATIONAL UNIVERSITY 

SCHOOL OF MEDICINE { Orthopaedic } 

Technical Note: We performed a dorsal suspension of neuroma using the dorsal transverse ligament for the treatment of Morton’s 

neuroma. The purpose of this study was to investigate and compare the functional outcomes and complications of dorsal suspension with 

those of neurectomy.

We conducted a retrospective study of thirty-eight (40 feet, 40 neuromas) and thirty-six (36 feet, 36 neuromas) patients who underwent 

dorsal suspension and neurectomy, respectively. At twenty-four month follow-up, the visual analog scale was used to evaluate pain, 

and the Foot and Ankle Ability Measure (FAAM) was used to investigate patient-reported function of activities of daily living and sports. 

Satisfaction analysis was performed using the Coughlin scale, and postoperative complications were also evaluated.

Both groups reported significant pain relief, and there were no significant differences between the groups with respect to postoperative 

pain (dorsal suspension group, mean, 12.0; neurectomy group, mean, 25.8; p = .99). The postoperative FAAM outcomes showed no 

significant between-group differences in activities of daily living (dorsal suspension group, mean, 89.5, neurectomy group, mean, 77.2; p 

= .22) or sports subscales (dorsal suspension group, mean, 85.5; neurectomy group, mean, 69.4; p = .97). Satisfaction analysis showed 

‘excellent’ and ‘good’ results in the dorsal suspension and neurectomy groups (95% and 77.7%, respectively). Complications reported 

in the dorsal suspension and neurectomy groups were numbness (5% vs 61.1%, respectively, p < .05) and paresthesia (5% vs 33.3%, 

respectively, p < .05). Compared with neurectomy, dorsal suspension provided comparable pain relief and improvement in terms of 

functional outcomes, as measured by the FAAM. With its lower rate of complication and high satisfaction, dorsal suspension can be 

another operative option for the treatment of Morton’s neuroma.

Acknowledgment: I would like to express my special thanks to Prof. Chan Kang.

 Presentation No. 2  

Title: Figure 8 (Heel open) short leg cast

Authors: CHAN KANG1 , KI SOO LEE1 , JAE HWANG SONG2 , DONG YEOL KIM1 , JUNG KIL LEE1 , KANG WON SEO1 , SUNG HYUN LEE1

Presenter: CHAN KANG Corresponding Author: CHAN KANG Field: foot and Ankle

Affiliation:  1. CHUNGNAM NATIONAL UNIVERSITY SCHOOL OF MEDICINE { Orthopaedic } , 2. KONYANG NATIONAL UNIVERSITY 

SCHOOL OF MEDICINE { Orthopaedic } 

Technical Note: To report the results of applying heel open (figure 8) short leg cast on foot & ankle trauma or disease patients requiring 

short leg casts. 480 patients who were confirmed and treated by diagnosed of foot & ankle trauma or diseases were included between 

November 2014 and March 2018. The bottom of the figure 8 cast covered the metatarsal head to half portion of the medial longitudinal 

arch, while leg portion covering consisted from the prominence of the both malleolus to halfway of the lower leg, resulting in complete 

exposure of the heel and distal portion of the achilles tendon. After application of the figure 8 cast, changes in the ROM (range of 

movement) in active ankle dorsiflexion & plantarflexion, passive foot inversion & eversion, and foot internal & external rotation were 

measured. Using a VAS discomfort score of 1 to 10, with 10 causing the discomfort comparable to post-operative short leg splint 

application, the score for figure 8 cast was investigated. In addition, the patients selection for future use of figure 8 casts were also noted. 

In all cases, measurements of active ankle dorsiflexion & plantarflexion was less than 5 degrees, measurements of passive foot inversion 

& eversion was less than 5 degrees, foot internal & external rotation was less than 0 degrees, and were stably held without skin or soft 

tissue injury until cast removal. Notable were 22 cases of foot & ankle fractures treated with conservative therapy with figure 8 short leg 

cast resulting in bone union and stabilization without surgery. VAS discomfort score was an average of 2.6 (0~5) and figure 8 short leg 

cast was selected in all cases requiring a short leg cast. The use of figure 8 short leg cast in patients of foot & ankle trauma and diseases 

requiring short leg cast provides safety and prevention of skin necrosis and pressure sores from open heels while providing high patient 

satisfaction in daily life, such as heel touch. We believe that figure 8 short leg cast could replace the traditional short leg cast, if the safety 

of the figure 8 cast could be proven through long-term follow up study with various patient and cases.

Acknowledgment: I would like to express my special thanks to Prof. Chan Kang.



Video Sessions

443

The 62nd Annual Congress of the  Korean Orthopaedic Association 2018

 Presentation No. 3  

Title: Anterior Inferior Tibiofibular Ligament Reconstruction with Anchor Sutures compared with Trans-syndesmotic Screw Fixation for 

Ankle Syndesmotic Injuries

Authors: YOUNG LAC CHOI1 , JIN SU KIM1

Presenter: YOUNG LAC CHOI Corresponding Author: JIN SU KIM Field: foot and Ankle

Affiliation:  1. CM GENERAL HOSPITAL { Orthopaedic } 

Technical Note: 

Background: Acute syndesmotic injuries were usually treated with trans-syndesmotic screw fixation. However, screw fixation is too strong 

compared with the physiologic ankle joint movement. In addition, it needs removal and leads to delayed rehabilitation. We propose the 

reconstruction of the anterior inferior tibiofibular ligament (AITFL) using suture anchors to substitute trans-syndesmotic screw fixation.

Materials and methods: We compared the results after transsyndesmotic screw fixation and AITFL suture anchor fixation in syndesmotic 

injuries with or without ankle fracture. Consecutively, the trans-syndesmotic screw (group I) was conducted between June 2011 and June 

2013, and since July 2013, suture anchor fixation was performed (group II). Reductions in quality, the American Orthopedic Foot and Ankle 

Society (AOFAS) score, and the Olerud–Molander ankle score (OMAS) were evaluated.

Results: The final AOFAS score and OMAS in both groups were not significantly different (p = 0.98, 0.67). Tibiofibular overlapping, 

tibiofibular space, and tibiofibular overlapping ratio to the tibial width in both groups had satisfactory reduction from the standards. 

Computed tomographic (CT) evaluation also confirmed that both groups had been anatomically reduced in standard. Anteroposterior axis 

reduction in CT was more accurate in group II. Nonclinically related complications were three broken screws in final follow-up in group I.

Conclusion: Both trans-syndesmotic screws and suture anchor fixation have satisfactory clinical outcomes. The suture anchor fixation for 

syndesmotic injury does not need removal and is less complicated compared with the trans-syndesmotic screw fixation.

Acknowledgment: None

Keywords: Anchor, Ankle, Screw, Syndesmosis

 Presentation No. 4  

Title: Posterior Iliac Pedicle Screw Construct Fixation For Bilateral Sacral disruption with Dysmorphic Sacrum in Fragility Fracture of Pelvis

Authors: SE-WON LEE1 , WEON-YOO KIM2

Presenter: SE-WON LEE Corresponding Author: SE-WON LEE Field: Fracture

Affiliation:  1. YEOUIDO ST. MARY HOSPITAL, THE CATHOLIC UNIVERSITY OF KOREA, SEOUL, REPUBLIC OF KOREA { Orthopaedic } , 2. 

DAEJEON ST. MARY HOSPITAL, THE CATHOLIC UNIVERSITY OF KOREA, DAEJEON, REPUBLIC OF KOREA { Orthopaedic } 

Technical Note: Because of increasing life expectancy and an aging population, osteoporosis-associated fragility fractures (also known as 

insufficiency fractures) of the pelvic ring have become a more common, clinically important problem. The World Health Organization (WHO) 

defines a fragility fracture as one caused by a trauma that would be insufficient to injure bone if the bone substance were normal. Fragility 

fractures occur when the bone is no longer adequately resistant to compressive or torsional forces. Rommens et al. reviewed a series of 

245 consecutive patients over 65 years and introduced a comprehensive classification system for FFPs based on the degree of instability. 

Displaced fragility fractures of the pelvic ring (FFP Types III and IV) necessitate a more aggressive surgical approach. As closed reduction is 

not possible, open reduction and internal fixation will be mandatory.

Many treatment methods have been studied for posterior pelvic  xation, including open reduction and internal  xation using plates, tension 

band constructs, or transiliac bars, and percutaneous sacroiliac (SI) screws. Currently, the standard of care for unstable sacral fractures 

involves closed reduction with percutaneous SI screw placement. Recently, a biomechanical study showed that iliac pedicle screw construct 

could be an option worth consideration. In the sacral fracture third generation sawbone model, the stiffness was greatest for the pedicle 

screw + S1 construct, and there was no signi cant difference between the pedicle screw construct and S1 sacroiliac screw.

According to a domestic study, sacral dysmorphism was 22% in Korean incidence. The presence of sacral dysplasia can cause difficulty in 

placement of screws due to the decreased size of the safe zone. In a situation of bilateral sacral disruption with dysmorphic shape that a 

safe transsacral corridor is not available, posterior tension band plating is a choosable option, but it is invasive method. Thus, we present 

a percutaneous technique “iliac pedicle screw construct fixation” with spinal implants in a manner of subcutaneous pelvic  xation without 

lumbar spine instrumentation for bilateral sacral disruption with dysmorphic S1 in Fragility Fracture of Pelvis type IV.

In conclusion, posterior iliac pedicle screw construct could be an option to achieve bilateral SI joint fixation in a situation with difficulty of 

inserting bilateral S1 SI screws in fragility fracture of pelvis (FFP) Rommens type IV (bilateral sacral disruption)

Acknowledgment: None

Keywords: Fragility fractures, Sacral insufficiency fractures, Osteoporotic fractures, Elderly pelvic ring fractures, Trauma
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 Presentation No. 5  

Title: Antipronation spiral tenodesis for the treatment of scapholunate dissociation through dorsal approach

Authors: HAN-VIT KANG1 , JOO-YUP LEE2

Presenter: HAN-VIT KANG Corresponding Author: JOO-YUP LEE Field: Hand

Affiliation:  1. ST. VINCENT'S HOSPITAL { Orthopaedic } , 2. ST. PAUL'S HOSPITAL { Orthopaedic } 

Technical Note: 

Case Overview

A 35-year-old man slipped at his bath room in June 2016. He got a surgery under the diagnosis of fracture and dislocation of 4th and 5th 

carpometacarpal joint, scapholunate ligament rupture. Six months after operation, the patient still had complaints of right wrist pain. 

Clinical examination showed dorsal side joint tenderness and a positive scaphoid shift test. Plain radiography and magnetic resonance 

imaging scans revealed scapholunate dissociation and there was no evidence of injury of articular cartilage. Therefore, we performed 

antipronation spiral tenodesis for the treatment of chronic scapholunate dissociation using a palmaris longus tendon graft.

Method/Technique

We did arthroscopic examination of wrist joint to confirm the status of articular cartilage of radio-carpal and mid carpal joint and instability 

of scapholunate joint. And then, a transverse incision is made at the palmar wrist crease area and harvested palmaris longus tendon with 

tendon stripper.

Longitudinal dorsal incision is made across radiocarpal and mid carpal joint area. Extensor retinaculum is incised above the 3rd extensor 

compart area. A transverse capsular incision is made along the course of the dorsal intercarpal ligament to reveal dorsal aspect of scaphoid, 

lunate and triquetrum. We made two more stab incisions at radial styloid volar aspect and triquetrum ulnar aspect area, respectively, for 

further procedures.

A 2.7-mm drill holes are made along the axis of the scaphoid and triquetrum from dorsal side to volar side. Palmaris longus tendon is 

passed through the tunnel of scaphoid from volar to dorsal side and the tunnel of triquetrum from dorsal to volar side.

At first, the PL tendon was fixed at triquetrum using absorbable suture anchor. And then, additional 2.7-mm drill hole was made at radial 

styloid process volar aspect. Next, volar side strip of PL passing through triquetrum was attached to volar side of radial styloid process with 

biocomposite suture anchor reducing the gap of scapholunate dissociation. Finally, volar side strip of PL passing through scaphoid was 

also fixed at scaphoid using absorbable suture anchor tensioning the PL tendon along scaphoid and triquetrum. The dorsal capsule and 

extensor retinaculum is reconstructed, drain was inserted and the skin is closed.

Results

From 2015 to 2017, antipronation spiral tenodesis has been used in 3 patients. They all returned to their job activities. Grip strength was 

restored about 70% of uninjured side, Pain score was improved. All the patients satisfied their outcome of operation.

Summary

Antipronation spiral tenodesis using palmaris longus tendon through dorsal approach is effective and worth doing procedure.

Acknowledgment: none

Keywords: Carpal instability, Reconstruction

 Presentation No. 6  

Title: Modified Stoppa Approach: The Optimal Positioning of Fixed Retractors to Expose from Symphysis Pubis to Sacro-Iliac Joint

Authors: SANG-MIN KIM1 , JE HYUN YOO2 , SEUNG-BEOM HAN3

Presenter: SANG-MIN KIM Corresponding Author: SEUNG-BEOM HAN Field: Hip

Affiliation:  1. KOREA UNIVERSITY COLLEGE OF MEDICINE, GURO HOSPITAL { Orthopaedic } , 2. HALLYM UNIVERSITY SACRED HEART 

HOSPITAL { Orthopaedic } , 3. KOREA UNIVERSITY COLLEGE OF MEDICINE, ANAM HOSPITAL { Orthopaedic }  

Technical Note: A transverse skin incision was made 2cm above the pubic symphysis. Sharp dissection to the fascia and vertical splitting of 

the rectus abdominis muscles was performed in line with linea alba. After the blader was protected with the broad spatula, the obturator 

nerve and vessels were released and preserved to expose the medial wall of the acetabulum. Four retractors are used to address the major 

issues related to working in deep wounds. The first retractor was placed anterior to the superior pubic ramus and fixed with a 3.2mm 

K-wire. The second retractor was placed lateral to the iliopecteneal eminence. It is recommended not to fix this retractor in place with 

K-wires to avoid inadvertently penetrating the joint. The fascia of the iliopsoas muscle was dissected along the iliopectineal brim. The 

muscle was elevated together with the femoral neurovascular bundle and protected by a third retractor fixed wit K-wires in iliac fossa of 

the wing. The fourth retractor was placed medial and inferior to the neurovascular obturator bundle and hooked below the ischial spine 

or buttressed against the quadrilateral surface. Further superior subperiosteal dissection through pelvic brim makes it possible to exposure 

sacroiliac joint.

Acknowledgment: We have no confilct of interests.
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 Presentation No. 7  

Title: Closed reduction technique of Irreducible Knee Dislocation

Authors: SE-WON LEE1 , HWA-SUNG LEE1 , JOON-PYO JEON1

Presenter: SE-WON LEE Corresponding Author: SE-WON LEE Field: Knee

Affiliation:  1. YEOUIDO ST. MARY HOSPITAL, THE CATHOLIC UNIVERSITY OF KOREA, SEOUL, REPUBLIC OF KOREA { Orthopaedic } 

Technical Note: There is no report demonstrating that buttonholing phenomenon proven by magnetic resonance imaging (MRI) of 

entrapment of hamstring tendon kept the irreducible knee dislocation state in spite of a closed reduction attempt with conventional 

manual traction method.

The patient was a 53-year-old man who sustained a twisting injury to his left knee during riding the bicycle that was diagnosed as 

posterolateral knee dislocation by plain radiographs. We made an attempt to reduce the knee dislocated by manual traction in the 

emergency room but continued with dislocation of the knee and complained of severe pain.

Posterolateral knee dislocation is a rare injury that is considered to be irreducible by closed reduction because of soft tissue incarceration, 

such as ruptured joint capsule and retinaculum. However, we confirmed the buttonholing phenomenon by the hamstring tendon, does 

not lead to irreducible knee dislocation using the conventional manual traction method after checking the MRI. The knee dislocation was 

reduced by closed manipulation with knee flexion, posterior draw and internal rotation of the lower leg. Here, we present such a rare 

irreducible knee dislocation case with the entrapment of hamstring tendon and demonstrate a technique which can reduce such a case by 

closed manipulation.

Acknowledgment: None

Keywords: Posterolateral knee dislocation, Closed reduction, Injury mechanism.

 

 Presentation No. 8  

Title: Neonatal Orthopedic Examination - Systematic Attentive checkup

Authors: N-HO CHOI1 , TAE-JOON CHO2 , WON-JOON YOO2 , CHANG-HO SHIN2 , HAN-SOL JEONG1 , BYUNGIL YOON1 , SUK-HO BAEK1

Presenter: BYUNGIL YOON Corresponding Author: IN-HO CHOI Field: Paediatrics

Affiliation:  1. CHUNG-ANG UNIVERSITY { Orthopaedic } , 2. SEOUL NATIONAL UNIVERSITY { Orthopaedic } 

Technical Note: Neonates have a unique physiology that affects the presentation of their orthopaedic concerns. A basic understanding 

of the relevant conditions in the newborn will help to initially diagnose and manage orthopaedic problems. A systematic and careful 

orthopedic examination in the neonate is most important. 

Acknowledgment: Proper patient evaluation begins with exact history. Attentive physical examination with appropriate understanding 

of neonatal development is essential. The overall integrity of the skin should be assessed. Fontanelle & sutures should be palpated. Make 

sure head circumference does not differ to normal growth chart. Rotates the child's head and bends the neck laterally to evaluate ROM. 

The clavicles should be palpated. Assessment of the shoulders, elbows, hips, knees, and ankles should include ROM testing. Congenital 

muscular torticollis, birth palsy, or pseudoparalysis must be ruled out. It is important to identify and institute proper treatment for early 

developmental dysplasia of the hip. Physiologic genu varum should be differentiated from other pathologic conditions. Metatarsus 

adductus is the most common foot abnormality, but clubfoot, calcaneovalgus deformity, and congenital vertical talus may also be 

encountered. Joint contractures should be checked because it may be referring to arthrogryposis multiplex congenita. Understanding of 

the common orthopaedic issues in the newborn is important to make initial diagnosis and manage most conditions.
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 Presentation No. 9  

Title: Patient-Specific Guides Using 3D Reconstruction Technique Provide Accuracy and Reproducibility in Reverse Total Shoulder 

Arthroplasty.

Authors: JONG PIL YOON1 , DONG-HYUN KIM1

Presenter: JONG PIL YOON Corresponding Author: JONG PIL YOON Field: Shoulder and Elbow

Affiliation:  1. DEPARTMENT OF ORTHROPEDIC SURGERY, KYUNGPOOK NATIONAL UNVERISTY { Orthopaedic } 

Technical Note: Patient-specific guides (PSG) claim an improvement in accuracy and reproducibility of the positioning of components in 

reverse total shoulder arthroplasty (RTSA). Our novel echnique using [-preoperative planning with automatic software and the use of PSG 

provides accurate and reproducible positioning and orientation of the glenoid and humeral component in RTSA.

Acknowledgment: We thank Jee Hye Park for support with data collection, recruitment, and statistical analyses.
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