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Osteosarcoma is the most common malignancy of bone in the 
paediatric population. It is derived from primitive osteoid 
forming mesenchymal cells [1] Amputation was previously 
considered the standard surgical procedure for osteosarcoma 
[2]. Advances in imaging and development of effective 
chemotherapy have led to limb salvage surgery being increasingly 
practised [3]. Osteosarcoma occurring in a child is a challenge to 
manage due to the arrest of limb and the resultant limb length 
discrepancy. The management options for a child less than eight 
years of age are very limited. We present a case of proximal tibia 
osteosarcoma in a six year old female child, managed with 
chemotherapy and limb salvage surgery with reconstruction 

done using a free vascularised fibula graft. 

A six year old female child was brought to us with complaints of 
pain in her right leg since 15 days. She also had a swelling over the 
proximal part of her leg, which had increased in size rapidly since 
they first noticed it 15 days earlier. On examination, we found a 
bony hard, tender swelling extending over the anterior, medial 
and lateral aspect of the proximal leg.  Range of movement of the 
knee joint was restricted with flexion up to 80 degrees, which was 
associated with pain. Radiographs (Fig. 1) showed an 
osteoblastic lesion over the metaphyseal region of proximal tibia. 
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Conclusion: We found reconstruction using free fibular graft and arthrodesis using plate and screws, provided satisfactory results. An attempt 
can be made to preserve the distal femur physis. 
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Case report: We present a case of a six year old child who was diagnosed to have osteosarcoma of proximal tibia. She was started on neoadjuvant 
chemotherapy, after which, she underwent wide resection and reconstruction with free vascularised fibular graft. The joint was fused using a 
locking compression plate and screws. The locking screws were inserted avoiding the distal femoral physis, enabling growth of the physis in 
future. Adjuvant chemotherapy was then given. Follow up radiographs showed Harris growth lines indicating growth to be occurring at the distal 
femoral physis. She was not found to have recurrence on last follow up four years after surgery. 

Introduction: Osteosarcoma is a malignant tumor, the treatment of which is controversial between amputation and limb salvage surgery. 
Osteosarcoma occurring in a child is a challenge to manage due to the arrest of limb and the resultant limb length discrepancy. The management 
options for a child less than eight years of age are very limited. 
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Sun burst pattern of matrix mineralisation was pronounced.  A 
wide zone of transition was present. Codman’s triangle type of 
periosteal reaction was also visible. Magnetic Resonance 
Imaging (MRI) (Fig. 2) showed an expansile mass lesion in the 
metaphyseal region of proximal tibia. Positron Emission 
Tomography (PET) scan showed no evidence of increased 
uptake elsewhere in the body. Blood investigations showed 
alkaline phosphatase to be elevated. A core needle biopsy of the 
lesion was performed under fluoroscopic guidance, in line with 
the planned surgical approach for wide excision- medial 
approach. Histopathological examination (Fig. 3) showed 
marked atypia, pleomorphism, and disorganised woven bone 
formation in a lacy pattern, suggestive of conventional 
osteosarcoma. A diagnosis of central (intramedullary) 
conventional type of osteosarcoma of the proximal tibia was 
made. 

Nine cycles of adjuvant chemotherapy were then given over 40 
weeks. She was not permitted to bear weight over her right lower 
limb until two months after surgery, following which partial 
weight bearing was permitted for one month, and full weight 

She was started on chemotherapy as per European and 
American Osteosarcoma Study (EURAMOS) protocol. Pre-
operative chemotherapy consisted of five week cycles of 
methotrexate, doxorubicin (adriamycin) and cisplatin. Two 
such cycles was given for 10 weeks. Two weeks after which, she 
underwent wide resection of right proximal tibia and 
reconstruction with free vascularised fibular graft.  Fibula was 
harvested from the contralateral side, peroneal artery of the 
fibula graft was anastomosed to right anterior tibial artery. The 
joint was fused using a 16 hole locking compression plate and 
screws. The locking screws were inserted avoiding the distal 
femoral physis (Fig. 4), enabling growth of the physis in future. 
The resected specimen on histopathological examination 
showed classical features of grade three conventional 
osteosarcoma, 15% tumor necrosis and margins to be free of 
malignancy. 

2

Journal of Orthopaedic Case Reports Volume 12 Issue 4   April 2022 Page 1-4 |  | |  | 

Pai SN et al

Figure 1: ?
Figure 1: ? Figure 1: ?

Figure 1: Anteroposterior and (b) lateral radiographs showing an osteoblastic lesion over the 
metaphyseal region of proximal tibia. Sun burst pattern of matrix mineralisation and Codman’s 
triangle type of periosteal reaction are also visible.

Figure 2: T2 weighted MRI (a, b) coronal sections, (c, d) sagittal sections, (e, f, and g) axial sections 
showing lesion in the proximal tibia with hypo intense osteoid components regions of hyper intense 
peritumoral edema. Soft tissue extension can be clearly delineated.

Figure 3: Histopathological analysis of biopsy specimen showing marked atypia, pleomorphism, 
tumor cells arranged in nests and cords, disorganised woven bone formation in a lacy pattern, 
suggestive of conventional osteosarcoma.

Figure 4: Illustration depicting the planned procedure. Fibula graft would be placed between the 
diaphysis of tibia and inter-condylar notch of the femur. A bridging locking compression plate and 
screws would stabilise the re-constructed joint. The locking screws would be intentionally 
inserted in manner to avoid crossing the distal femur physis.



Osteosarcoma can be treated with chemotherapy and limb 
salvage surgery. A viable option for the management of proximal 
tibia osteosarcoma is reconstructing the resected segment using 
free fibular graft and arthrodesis using plate and screws. An 
attempt can be made to preserve the distal femur physis by a 
modification of technique described in the case report. 

bearing mobilisation was started three months after the surgery. 
Serial radiographs were taken on follow up (Fig. 5). Harris 
growth lines were visible in follow up radiographs indicating 
growth to be occurring at the distal femoral physis. She was not 
found to have recurrence on last follow up four years after 
surgery. She was able to walk unaided and was rehabilitated to 
her normal routine and activities, with Musculoskeletal Tumor 
Society Score (MSTS) of 19. Once fusion of the fibula graft on 
both sides has occurred completely, plate removal has been 
planned. The growth of the distal femur physis needs to be 
followed up. 

Use of fibula autograft is especially useful for lower limb long 
bone defects, even when the defect is in excess of 15cm.Free 
vascularised fibular bone grafts (FVFGs) have shown success 
rates of 93.5% [8]. Due to the fact that they have their own blood 

supply, FVFGs are effective even in cases where there is poor 
vascularity at the recipient site. While FVFGs are versatile grafts 
used in a multitude of locations, there is scare literature available 
in their use for arthrodesis. Early complications of FVFGs is 
bleeding at the site of a technically poorly performed micro 
vascular anastomosis. Late complications include non-union, 
graft fracture and donor site morbidity. The other aspect of limb 
salvage therapy that is vital is the chemotherapy. Neoadjuvant 
chemotherapy has proven to significantly improve survival and 
success of LSS [9]. We employed chemotherapy as per the 
EURAMOS protocol [10], which has proven to be superior to 
other regimens and safe for use.

Conclusion

Discussion
Osteosarcoma around the knee joint was traditionally treated 
with amputation. In the last two decades, limb salvage therapy 
consisting neo-adjuvant chemotherapy, Limb salvage surgery 
(LSS) and adjuvant chemotherapy has gained favour [4]. LSS 
involves resection of the tumor and reconstruction procedure. 
The four main reconstructive procedures used currently are 
endoprosthesis, autograft, bulk allograft, and allograft 
prosthetic composite [5]. Each procedure has its own unique 
advantages and drawbacks. Use of an endoprosthesis is the most 
commonly used method of reconstruction, however is 
associated with a revision rate of 40% [6]. Allograft use has the 
risk of rejection reaction, allograft bone fracture, infection, and 
non‐union, with 54% of patients will requiring revision surgery 
[7]. 

In our case, following wide excision of the tumor, there would 
be a bone defect of about 12cm (cranio-caudal size of tumor was 
9cm) and the knee joint would be lost whether the resection is 
intra-articular or extra-articular. The age of the child and 
residual growth of the child poses a unique challenge. Xu et al 
[11] note that custom mega prosthesis for child of this age is not 
advocated in view of high failure rates (especially in proximal 
tibia tumours) and potential growth for growth of the other 
limb leading to severe limb length discrepancy. Extendable 
tumor prosthesis while an interesting option, cannot match the 
residual growth of the contralateral limb in children less than 8 
years of age. Arthrodesis of the knee joint has poor fusion rates 
in children as the epiphysis is cartilaginous and physeal growth 
would be arrested. Hence, limb salvage and reconstruction in a 
child less than 8 years of age is extremely challenging. Hence, 
amputation is usually favoured up to the age of eight years.  
However, the parents of the child were not willing for an 
amputation. This left led us to attempt a modification of knee 
arthrodesis using a vascularised fibula graft but preserving the 
distal femur physis.
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Figure 5: Serial follow up radiographs. (a) Immediate post op (b) 2 months post op (c) 1 year post 
op (d) 4 years post op radiographs. (e) 1 year post op radiograph of left leg from which fibula graft 
was harvested.
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Clinical Message

Reconstructing the resected segment using free fibular graft 
and arthrodesis using plate and screws is viable option for the 
management of proximal tibia osteosarcoma, especially in 
children. An attempt can be made to preserve the distal femur 
physis by avoiding screws in the physis. This would enable 
further growth of physis in the future, thereby decreasing the 
limb length discrepancy. Multidisciplinary approach.
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