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ABSTRACT 

Introduction: Wide resection in Limb Salvage Surgery for primary bone tumors results in 

segmental osseous defect. The optimum method for reconstruction distal femur and 

proximal tibia remained controversial. Options include the use of autografts, allografts, 

custom-made megaprostheses and modular endoprostheses. Endoprosthesis allows early 

rehabilitation with a good long term functional outcome result. . The aim of this study is 

to evaluate the functional outcome of patient in modular endoprosthetic reconstructions 

surgery in the treatment of primary bone tumors of distal femur and proximal tibia of the 

lower limb, by using Musculoskeletal Tumor Society scoring system. 

Methods: Fifty four consecutive patients with primary bone tumor of distal femur and 

proximal tibia were selected and reviewed to determine the functional outcome after wide 

resection endoprosthesis reconstruction surgery by using Musculoskeletal Tumor Society 

scoring system. 

Results: There were 34 (63%) cases of distal femur and 20 (37%) cases of proximal tibia 

bone tumor. The Primary osteosarcoma are 33 (61.1%) and stage III GCT are 20 (37%). 

The mean age is 26.6±10.61. There were 12 (22.2%) patients who had met~tasis to the 

lung. The mean MSTS score for both DF and PT endoprosthesis was 21.13 (70.43%), 

MSTS score for DF was 21.94 (73.13%) and PT was 19.75 (65.83%) group into good to 

excellent result. The infection rate was 13% (7 cases) and high in PT endoprosthesis 

XVI 



group. The early revision rate of endoprosthesis replacement was 11.1% (6 cases) mainly 

due to infection (3 cases). Infection and at site of endoprosthesis were the cause of early 

failure. 

Conclusion: Endoprosthesis replacement for primary bone tumors had good to excellence 

MSTS score. There were no different in functional outcome after distal femur 

endoprosthesis and proximal tibia endoprosthesis. The cause of early failure in our center 

following endoprosthesis surgery is infection and the location of endoprosthesis 

replacement which is a proximal tibia. 
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ABSTRAK 

Pengenalan: Pembedahan Penyelamatan Anggota dalam pembuangan tisu luas di dalam 

kanser tulang primer akan menyebabkan kehilangan pada segmen tulang. Cara optima 

untuk membentuk semula pada tulang hujung femur dan pangkal tibia masih lagi 

kontroversi . Terdapat beberapa cara untuk membentuk semula tulang yang dipotong iaitu 

"auto grafts", "allografts", "custom-made megaprosthesis" dan "modular endoprosthesis". 

Penggunaan " encloprosthesis" ini dapat membolehkan pesakit menjalani proses 

rehabilitasi den gan. cepat dan memberi keputusan fungsi yang terbaik kepada pesakit 

kanser tulang. Tuj u an kajian ini di jalankan adalah untuk menilaikan semula kebolehan 

pesakit selepas pembedahan "endoprosthesis" dalam kanser tulang ptimer di hujung 

tulang femur dan pangkal tulang tibia dengan menggunakan sistem markah MSTS. 

Metodology: Lima puluh empat pesakit berturut-turut dalam kanser hujung tulang femur 

dan pangkal tulang tibia telah dipilih untuk dinilai semula dalam kebolehan fungsi 

selepas pembed ahan "endoprosthesis" dengan menggunakan sistem markah MSTS. 

Keputusan: Didapati 34 pesakit (63%) mengalami kanser hujung tulang femur dan 20 

pesakit (37%) men,galami kanser pada pangkal tulang tibia. Kanser tulang osteosarkoma 

primer adalah 33 kes (61.1 %) dan peringkat III OCT adalah 20 kes (37%). Purata umur 

pesakit adalah 26.6±1 0.61. Dua belas pesakit mengalami pembiakan kanser ke paru-paru. 

Pemjumlahan purata MSTS pada kedua-dua hujung femur dan pangkal tibia adalah 21.13 

(70.43%), mark ah MSTS pada hujung femur adalah 21.94(73.13%), markah MSTS pada 
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pangkal tibia adalah 19.75(65.83%). Ini menunjukkan keputusan yang baik ke terbaik di 

dalam pembedahan "endoprosthesis" ini. Paras jangkitan kuman adalah 13%(7 kes) dan 

jangkitan adalah tinggi pada tulang pangkal tibia. Paras pembedahan "endoprosthesis" 

semula pada peringkat awal adalah 11.1% (6kes). Majoriti pembedahan semula ini adalah 

disebabkan oleh infeksi. 

Kesimpulan: Pembedahan "endoprosthesis" dalam kanser tulang primer adalah baik ke 

sangat baik pada markah MSTS. Didapati tiada perbezaan yang signifikan dalam markah 

MSTS pada hujung tulang femur dan pangkal tulang tibia. Punca utama kegagalan pada 

pembedahan "endoprosthesis" ini adalah infeksi dan kedudukan "endoprosthesis" 

tersebut.. 
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Chapter 1: Introduction 

The distal femur and the proximal tibia is the most common location for bony tumor 

lesions. In the 1970s, the primary treatment for these lesions was amputation. With 

advances in radiation treatment, chemotherapy and endoprosthesis, limb salvage became 

an option in the early 1980s. Although there appears to be a higher incidence of local 

recurrence with limb salvage, the overall patient survival is similar to that for amputation. 

The development of new operative techniques, better patient selection and improved 

prosthetic design have improved the functional outcome ofL.S.S. 

The optimum method for reconstruction of the lower limb after resection of the femur or 

tibia is controversial. Options include the use of autografts, allografts, custom-made 

megaprostheses and modular endoprostheses. Endoprosthesis allows early ambulation 

rehabilitation with a good long term functional outcome result.(Zeegen, Aponte-Tinao et 

al. 2004) 

Improvements in the treatment of primary bone neoplasms have led to an increase in the 

long-term survival of the patients. Many of them are young and are expected to lead 

active lives, placing greater demands on their implants, whilst those with metastatic . 

disease are anticipated to have poor bone quality, possibly placing a greater load on the 

. endoprosthesis. Accordingly, durability of the implant is . important in reducing the 

likelihood of revision. 

The aim of this study is to evaluate the functional outcome of patient in modular 

endoprosthetic reconstructions surgery in the treatment of primary bone tumors of distal 

2 



femur and proximal tibia of the lower limb, by using Musculoskeletal Tumor Society 

scoring system. We also will determine the cause of early failure following wide 

resection endoprosthesis reconstruction surgery. 
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Chapter 2: Literature Review 

2.1 Overview of Bone Tumor 

Surgical procedures for limb salvage have been performed for more than a 

century for primary bone sarcomas of low or moderate grade. In the past decade, 

advances in adjuvant and neoadjuvant treatment, in diagnostic imaging, and in the 

surgical techniques for reconstruction of limbs have led to serious consideration 

of limb-salvage surgery for most patients who have osteosarcoma, the most 

common high-grade sarcoma of bone. 

Bone tumors are a rare and heterogeneous group of tumors. Although bone 

comprise 75% of the average body weight, these neoplasms represent less than 

1% of all adult and 15% of pediatric malignancies. The annual incidence in the 

United States, which remains relatively constant, is approximately 2500 bone 

tumors.(Malewar 2001) Because these lesions are so rare, few pathologists have 

sufficient experience to deal comfortably with their diagnosis. This is further 

compounded by the steady evolution in the classification of bone tumors, which is 

based on their biological behavior, ultrastructure, and results of 

immunohistochemical and cytogenetic studies. 

2.1.1 Biology Behavior of Tumor 

Tumors arising in bone and soft tissues have characteristic patterns of 

biological behavior because of their common mesenchymal origin and 

anatomical environment. Those unique patterns form the basis of the 

staging system and current treatment strategies. Histologically, sarcomas 
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