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Abstract 

 Primary and secondary bone tumors can occur in bone and cartilage tissues. Primary bone tumors occur in children and 

adolescents and are an important contributor to death and disability in this age group. Secondary bone tumors, i.e., bone metastases, 

are 30–40 times more common than primary ones and are characterized by higher prevalence and poor quality of life. Except for 

the spine, the proximal femur is the most frequent site of bone metastases (approximately 10%) and is the most commonly affected 

long bone. The risk of pathologic fracture of the proximal femur metastases is high due to weight bearing and biomechanical 

conditions. Endoprosthetic  replacement  is  one  method  of  reconstruction  after  resection  of  a  proximal femur tumors.    It  has  

the  advantage  that  patients  recover  rapidly  and  can  bear  weight  early. The  main  complications  of  its  use  infection , aseptic 

loosening , fracture of the prothesis or bone, mechanical failure and local recurrence. 
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1. Introduction 

 Outcome of proximal femoral replacement after 

tumor resection, to be well evaluated, should involve precise 

clinical and radiological assessment aiming for detection of 

revision rate, reasons for revision, survival of implants, limb 

salvage rate, reason for amputation and functional outcome 

[1]. A revision of an unsuccessful reconstruction includes 

patients who had complete or incomplete revision or removal 

of endoprosthesis, fixation of peri-prosthetic fractures, soft-

tissue reconstruction to improve stability, and amputation [2]. 

Revisions can be categorized into major revision: removal of 

bone-anchored parts of an implant or limb amputation for any 

cause, and minor revision: all implant-related operations with 

no removal of bone-anchored components, for example, 

change of polyethylene, local recurrence without prosthetic 

contamination, DAIR (debridement, antibiotic therapy, and 

implant retention), closed and open hip reduction with or 

without insertion of constrained liner because of dislocation. 

[3]. The majority of reports defined implant survival as the 

percentage of implants which required no revision or removal 

of any part, while limb salvage rate is defined as the 

percentage of individuals who did not had amputations during 

study duration. Reasons for amputation included infections, 

tumor recurrence and or progression, and poor stability [1].             

    

2. Clinical evaluation 

   At follow-up, physical evaluation of the affected 

limb must be performed to assess the hip range of movement 

and for any evidence of lumps (local recurrence), delayed 

infection, loosening or dislocation of the prosthesis [4]. 

 

3. Functional evaluation 

   Function of proximal femoral replacements done for 

musculoskeletal tumors is evaluated with gait analysis, 

clinician reported scales including Musculoskeletal Tumor 

Society (MSTS) score, Toronto Extremity Salvage 

Score(TESS), Harris hip score and more non-specific patient 

reported scales such as the Short Form-36 [5]. 

 

3.1. Musculoskeletal tumor society (MSTS) score 

   The MSTS score is a widely used functional scoring 

system to assess the function in patients with extremity 

tumors. It was developed in 1983 and later modified by the 

MSTS in 1993. It involves 6 items of pain, function, 

emotional acceptance, utilization of any external support, 

walking ability, as well as gait change. Each item is scored 

from 0 to 5. The total score ranges between 0 and 30, with 

higher scores indicate better function (Table 1). The results 

were graded according to the following scale: Excellent >22; 

good 14-22; fair 8-14 and poor < 8 [4].   

 

3.2. The Toronto Extremity Salvage Score (TTESS) 

   The TESS is a questionnaire of 30 items including 

activity restrictions in daily activities including body 

movement, mobility, self-care, and performance routine 

tasks. It is utilized to functionally assess the patient after limb 
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Salvage operation. The degree of physical disability is rated 

from zero (not possible) to five (with no problem). The raw 

score is converted to a score that ranges between 0 and 100 

points, with higher scores indicate less disability [6].  

 

4. Radiological evaluation 

4.1. Plain radiograph  

   Antero-posterior and lateral radiography of the 

proximal femur and hip joint of the affected limb to detect 

local control, position of prosthesis, loosening, subluxation 

and stress fractures [1]. Magnification-corrected supine 

radiographs are used to detect and measure acetabular erosion 

in hemiarthroplasty proximal femoral replacement by 

measuring acetabular cartilaginous thickness as reported by 

Houdek and associates [7] or using the system adopted by 

Wetherell and associates [8] which describes reference to the 

acetabular line and the obturator line as a method for accurate 

measurement of acetabular erosion to finally detect any 

possibility of protrusio  which is defined as medial migration 

of the acetabulum > 3 mm in males and > 6 mm in females 

past the ilioischial line [9].  

 

4.2. CT chest and bone scan 

   Chest CT must be done in outpatient service to 

detect distant metastasis at 3 months intervals for first 2 years 

postoperatively, and then once yearly thereafter. Also, a bone 

scan required every 6 months in first 2 years postoperatively, 

and then once yearly thereafter for ten years. [1].   
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