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Introduction  
Malignant tumors around the knee pose a complex reconstructive challenge, particularly 
in the setting of an unreconstructable extensor mechanism. Although limb-salvage 
surgery with megaprosthetic reconstruction is the standard approach, its success is 
contingent upon extensor mechanism preservation. When this is not achievable, knee 
arthrodesis with modular endoprosthetic systems remains a robust salvage strategy. 

Case Presentation   
A 17-year-old male presented with a one-year history of progressive left knee swelling, 
pain, and functional impairment. Imaging demonstrated extensive involvement of the 
soft tissues, distal femur, and proximal tibia, with articular extension and close 
association with the patellar tendon. Biopsy confirmed Ewing sarcoma. The patient 
underwent neoadjuvant chemotherapy with vincristine, doxorubicin, and 
cyclophosphamide. This was followed by wide oncologic resection, including the distal 
femur, proximal tibia, and extensor mechanism, and reconstruction with a knee 
arthrodesis prosthesis. Final histopathology confirmed negative margins and 30% tumor 
necrosis. At 6-month follow-up, the patient remained disease-free with satisfactory 
functional recovery. 

Conclusion  
Endoprosthetic knee arthrodesis provides a durable and oncologically sound limb-salvage 
option in cases where the extensor mechanism cannot be reconstructed. Optimal 
outcomes depend on appropriate patient selection and rigorous oncologic management. 

INTRODUCTION 

Ewing sarcoma is a highly aggressive primary bone malig
nancy that predominantly affects children and adolescents. 
Advances in systemic therapy, particularly the addition of 
ifosfamide and etoposide to standard chemotherapy regi
mens, have significantly improved survival outcomes and 
redefined treatment strategies.1 Consequently, Ewing sar
coma is now approached within a multimodal framework 
integrating chemotherapy, surgery, and, in selected cases, 
radiotherapy.2,3 

With these advances, limb-salvage surgery has largely 
replaced amputation as the standard surgical approach. 
However, tumors located around the knee, especially in the 
distal femur and proximal tibia, pose unique reconstructive 
challenges due to the anatomical and functional complex
ity of this region.4,5 In particular, the extensor mechanism 
plays a crucial role in knee stability and gait, and its preser

vation or reconstruction is essential for achieving optimal 
functional outcomes.4 

Endoprosthetic reconstruction has become the preferred 
method following tumor resection around the knee, of
fering immediate stability and restoration of limb length. 
Early studies demonstrated its feasibility in both proximal 
tibia and distal femur resections, although complications 
related to soft tissue coverage and extensor mechanism re
construction were frequently reported.5,6 More recent sys
tematic reviews confirm that, despite technical advances, 
outcomes remain variable and complication rates continue 
to be significant, especially in proximal tibial reconstruc
tions.7 

Contemporary series have reported prosthetic survival 
rates of approximately 70–75% at 5 years, with failure rates 
approaching 25–30%, particularly in cases involving ex
tensor mechanism compromise. 8 In this context, alter
native reconstructive strategies have been explored. Knee 
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Figure 1. Lateral view of the left knee showing        
significant anterior swelling with convex contours and        
soft tissue involvement.    

arthrodesis using modular endoprosthetic systems has 
been proposed as a viable option in selected patients, pro
viding durable stability and predictable functional out
comes. 9,10 Additionally, rotationplasty remains an effec
tive biological alternative, particularly in younger patients, 
although its acceptance may be limited by cosmetic and 
psychosocial factors. 11 

Given these considerations, the choice of reconstruction 
must be individualized based on tumor extent, soft tissue 
involvement, and functional expectations, always prioritiz
ing oncologic safety and adequate surgical margins. 12 

The aim of this article is to present the management of 
a patient with Ewing sarcoma involving the distal femur 
and proximal tibia with loss of the extensor mechanism, 
treated with wide resection and reconstruction using a knee 
arthrodesis endoprosthesis, and to discuss the current ev
idence guiding surgical decision-making in this complex 
scenario. 

CASE REPORT 

We present the case of a 17-year-old male with no signif
icant past medical history who presented with a one-year 
history of progressive swelling of the left knee, associated 
with pain and functional limitation affecting ambulation 
(Figure 1 ). Initial plain radiographs did not demonstrate 
clear osseous involvement but did reveal increased periar
ticular soft tissue volume (Figure 2 ). 

Subsequently, magnetic resonance imaging (MRI) of the 
left knee identified two lobulated bone lesions at the prox
imal tibia, hypointense on T1-weighted images and hyper
intense on STIR sequences, with heterogeneous enhance
ment following contrast administration, without evidence 
of cortical disruption. 

Additionally, a solid soft tissue mass measuring approx
imately 104 × 42 mm was identified in the anteromedial as
pect of the proximal third of the leg, extending into the 
knee joint and in direct contact with the patellar tendon. 

Figure 2. Anteroposterior  (A)  and lateral   (B)  
radiographs of the left knee demonstrating a large soft          
tissue mass centered in the anterior aspect of the distal           
femur/proximal tibia region, with increased soft tissue        
density and displacement of surrounding structures.       

Figure 3. Coronal  (A)  and sagittal   (B)  MRI of the left     
knee revealing a large, heterogeneous mass with high         
signal intensity on fluid-sensitive sequences, centered       
around the distal femur and proximal tibia. The lesion          
demonstrates intra-articular extension with disruption      
of the joint space and invasion of the extensor          
mechanism, associated with extensive perilesional      
edema, findings consistent with Ewing sarcoma. In the         
coronal plane   (A), a measurement of approximately 20       
cm is shown, corresponding to the planned extent of          
oncologic resection.   

This resulted in lateral displacement of the patella and in
volvement of the medial patellofemoral retinaculum, with
out associated muscular, vascular, or neural compromise 
(Figure 3 ). 

Given the high suspicion for malignancy, a biopsy was 
performed, and histopathological analysis confirmed Ewing 
sarcoma. The patient subsequently received neoadjuvant 
chemotherapy consisting of six cycles of vincristine, dox
orubicin, and cyclophosphamide (VDC regimen). He then 
underwent wide oncologic resection of approximately 20 
cm, including the distal femur, proximal tibia, involved soft 
tissues, and the extensor mechanism due to tumor infiltra
tion (Figure 4 ). Reconstruction was performed using a knee 
arthrodesis endoprosthesis (Figure 5 ). 
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Figure 4. Oncologic resection and surgical bed      
preparation for knee arthrodesis prosthesis      
implantation in Ewing sarcoma.     (A)  En bloc resection    
with circumferential (360°) margins of a distal        
femoral/proxiaml tibia Ewing sarcoma with      
involvement of the extensor mechanism. Wide       
excision with macroscopically negative margins was       
achieved while preserving the major neurovascular       
structures (femoral and popliteal vessels, as well as the          
sciatic/tibial nerve depending on tumor extent),       
thereby enabling limb salvage.     (B)  Post-resection  
surgical bed demonstrating well-defined tissue planes,       
preserved and protected neurovascular bundles, and       
appropriate preparation for reconstruction with a knee        
arthrodesis prosthesis. The resulting composite      
osseous and soft tissue defect is evident, providing a          
suitable foundation for definitive prosthetic      
implantation.  

Histopathological examination confirmed Ewing sar
coma located in the left proximal tibia with extension into 
the surrounding soft tissues, measuring 17.5 cm in greatest 
dimension and classified as high grade (FNCLCC). Surgical 
margins were negative. The post-chemotherapy tumor 
necrosis rate was 30%. No cutaneous or medullary involve
ment was identified. (Figure 6 ). 

At the 6-month follow-up, the patient remained on ad
juvant chemotherapy, with no evidence of local recurrence 
or metastatic disease. Clinical and radiographic outcomes 
were favorable, demonstrating adequate weight-bearing ca
pacity and satisfactory pain control. (Figures 7 - 8   ). 

DISCUSSION 

The treatment of Ewing sarcoma is based on a multimodal 
strategy in which systemic chemotherapy plays a funda
mental role. The incorporation of intensified regimens, in
cluding ifosfamide and etoposide, has significantly im

Figure 5. (A)  Intraoperative view following    
implantation of a knee arthrodesis prosthesis after        
wide oncologic resection. The prosthetic components       
are positioned across the femoral and tibial segments,         
restoring limb alignment and length. Soft tissue        
coverage was achieved using a medial gastrocnemius        
muscle flap, providing well-vascularized coverage of       
the prosthesis and protection of the underlying        
structures. Preservation of the major neurovascular       
bundles is maintained.    (B)  Immediate postoperative   
appearance after definitive layered wound closure. The        
surgical incision demonstrates appropriate     
approximation of the skin and subcutaneous tissues        
without undue tension, with placement of a closed-       
suction drain to minimize the risk of hematoma or          
seroma formation.   

proved survival outcomes and remains a cornerstone of 
therapy. 1,3 Furthermore, the histologic response to neoad
juvant chemotherapy, particularly the degree of tumor 
necrosis, is a well-established prognostic factor and an im
portant determinant in guiding further treatment. 3 

From a surgical standpoint, limb-salvage procedures 
have become the standard of care; however, reconstruction 
following tumor resection around the knee continues to 
represent a major challenge. This is especially evident in 
proximal tibial tumors, where restoration of the extensor 
mechanism is critical for functional recovery. 4,5 Early ex
periences with endoprosthetic reconstruction highlighted 
the technical difficulties associated with extensor mecha
nism repair and soft tissue coverage, which directly impact 
clinical outcomes. 5,6 

Despite advances in surgical techniques, systematic re
views have demonstrated that complication rates remain 
high and that no single reconstructive method has proven 
clearly superior, particularly in cases involving extensive 
soft tissue compromise. 7 Contemporary data indicate that 
megaprosthetic reconstructions achieve acceptable func
tional outcomes but are associated with failure rates of up 
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Figure 6. Macroscopic appearance of a completely      
resected Ewing sarcoma involving the distal femur,        
proximal tibia, and extensor mechanism. The tumor is         
lobulated, firm, and heterogeneous, with gray-white       
areas interspersed with foci of hemorrhage and        
necrosis. Cortical bone surfaces are irregular and        
infiltrated, and the overlying soft tissues are thickened         
and adherent. The specimen was excised en bloc with          
grossly negative margins.    

Figure 7. Six-month postoperative radiographs of the      
knee following distal femur and proximal tibia        
resection with cemented knee arthrodesis      
endoprosthesis.  A.  Anteroposterior view.   B.  Lateral  
view. The prosthesis is well-aligned, with an        
appropriate cement mantle and no evidence of        
loosening, periprosthetic fracture, or malposition.      
Bone-prosthesis interfaces are intact, and overall limb        
alignment is maintained.    

Figure 8. Six-month postoperative follow-up showing     
a well-healed surgical scar without infection or        
dehiscence, with preserved limb alignment, normal       
length, and symmetrical soft tissue contour.       

to 25–30% at mid-term follow-up, especially when the ex
tensor mechanism is involved. 8 

In this setting, alternative reconstructive strategies must 
be considered. Knee arthrodesis with modular endopros
thetic systems has emerged as a reliable option, particularly 
in complex cases where joint preservation is not feasible. 
This technique provides immediate mechanical stability, 
restores limb length, and allows early weight-bearing, with 
predictable and durable outcomes. 9,10. Recent studies have 
further supported its role not only in oncologic reconstruc
tion but also in complex revision scenarios and extensor 
mechanism failure. 10 

Rotationplasty represents another valuable alternative, 
especially in younger patients, offering excellent functional 
outcomes and long-term durability. However, its accep
tance is often limited due to aesthetic concerns and psy
chosocial implications, which are particularly relevant in 
adolescent populations. 11 

In the present case, the decision-making process was in
fluenced by the extent of tumor involvement, including the 
distal femur, proximal tibia, and soft tissues, as well as the 
complete loss of the extensor mechanism. Under these cir
cumstances, megaprosthetic reconstruction with functional 
preservation was unlikely to yield satisfactory results, and 
attempts at extensor reconstruction would have carried a 
high risk of failure. Therefore, knee arthrodesis using an 
endoprosthetic system was selected as the most appropri
ate strategy to achieve both oncologic control and func
tional stability. 

Importantly, regardless of the reconstructive technique 
employed, the primary objective of surgical treatment in 

Limb Salvage Using Knee Arthrodesis Endoprosthesis for Ewing Sarcoma With Extensor Mechanism Loss: A…

Orthopedic Reviews 4



musculoskeletal oncology remains the achievement of wide 
negative margins, as this is the most critical factor influ
encing local control and overall survival. 12 

CONCLUSION 

The management of Ewing sarcoma around the knee with 
extensive soft tissue involvement and loss of the extensor 
mechanism remains a complex clinical challenge. Although 
megaprosthetic reconstruction is generally the preferred 
limb-salvage strategy, its success is highly dependent on 
the preservation of a functional extensor apparatus. 

When reconstruction of the extensor mechanism is not 
feasible, knee arthrodesis using modular endoprosthetic 
systems represents a reliable and effective alternative, pro
viding immediate stability, restoration of limb length, and 
satisfactory functional outcomes. 

This case underscores the importance of individualized 
surgical planning based on tumor extent and soft tissue 
conditions, while consistently prioritizing oncologic princi
ples. Achieving negative surgical margins remains the cor
nerstone of treatment and the most important determinant 
of patient survival. 
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