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Introduction: Giant Cell Tumors commonly occur around the knee joint in the age group of 20-30 years. They are treated with intra-lesional 
curettage or local resection and limb reconstruction. Management of large bone defects after resection is a challenge and is often complicated 
with non- union of grafts, infection and delayed weight bearing. 
Case Presentation: A 37-year-old male presented with an aggressive recurrent giant cell tumor of the distal femur. He was and was diagnosed 
with a GCT of the left distal femur 2 years ago for which he was treated with an intralesional curettage and Poly methylmetacrylate implantation. 
A resection arthrodesis using a bilateral non-vascularised intramedullary fibular graft and a custom made intramedullary nail was performed. 
The follow-up radiographs showed union at graft - host junction and hypertrophy of the grafted fibula at 2 years post surgery. 
Conclusion: Non-vascularised fibular graft is an effective alternative for resection arthrodesis with the advantages of a simpler and shorter 
surgical procedure and without the needs for a microsurgical setup.
Keywords: Giant cell tumor, Arthrodesis, Limb Reconstruction.

What to Learn from this Article?
A custom made intra- medullary interlock nail combined with a non-vascularised fibular allografts can be used for successful 
management of massive defects arising from tumour resection. 
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Recurrent GCT of Distal Femur Treated with Resection 
Arthrodesis with Non-Vascularized Bilateral Fibular Graft 

and A Custom -Made Interlock Nail

Introduction
A Giant cell tumor (GCT) most commonly affects the distal femur or proximal 
tibia between the 2nd and 4th decade. [1] Large defects of bone resulting from 
wide local excision of these tumors continue to be a problem for the surgeon. 
Fresh autogenous grafts, homografts, custom-made implants, and 
microvascular bone grafts have been used by different investigators, with 
various results. [2] With the success of vascularized fibular grafts, the use of 
non-vascularized grafts is now uncommon due to the lack of biological activity 
and the risk of graft resorption[3, 4]. However, this technique is simple, 
economical and shorter in comparison to a vascularised grafts as well as has 
relatively low donor site morbidity.  
We present a case of a 37-year-old male who presented with a recurrent GCT of 
the distal femur following curettage and Poly methyl methacrylate (PMMA) 

cement implantation 2 years ago. The patient was treated with a wide local 
excision of the distal femur and limb reconstruction performed using a bilateral 
non-vascularized inlay fibular grafting and stabilization performed using a 
custom made intramedullary nail. 
 

Case Report
A 37-year-old male presented with complains of pain around the left knee joint. 
The patient had similar complains 2 years ago and was diagnosed with a GCT of 
the left distal femur for which he was treated with an intralesional curettage and 
Poly methylmetacrylate implantation. 
On examination, there was a swelling over the left knee, which was bony in 
consistency and was associated with painful and restricted movements of the 
knee joint. Radiographs of the left knee were obtained (Fig. 1) which indicated a 
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recurrence of the GCT with the hallmark honeycomb appearance, ballooning 
and breach of the cortex posteriorly as well as a soft tissue mass, suggestive of an 
aggressive giant cell tumor. Magnetic Resonance Imaging (Fig. 2) revealed an 
area of hypointensity corresponding with the Cement and multiple loculated 
hyperintense lesions in the metaphysis of distal femur. Also noted was the 
breach of the cortex with extension of the mass into the adjacent soft tissue 
(Campanacci Grade 3 lesion). 
A resection arthrodesis was planned owing to the aggressive nature of the 
tumor. A curvi-linear skin incision was taken anteriorly in line with the 
previous surgical scar and a medial para-patellar approach to access the distal 
femur. The Distal end of the femur up to the distal third of the diaphysis was 
excised. The Patella and the extensor mechanism were spared. 
The post excision bone gap was measured to 10 cms (a).
The desired length of the fibular graft (x) was estimated using the calculation 
(Fig. 3):
x = a + b + c ; where a was the estimated bone gap; b was the length of the fibula 
to sink intramedullary into the femur. c was the lntramedullary sink of the 
fibula in the proximal tibia. 
Length of the fibular graft was calculated to 11.5 cms (x= 10 + 0.5 + 1). “b” was 
estimated to be   0.5 cms since the fibular graft was to be inserted  into the 
narrow medullary canal of the femoral diaphysis. “c” was estimated to be 1cm 
since the fibula was to be inserted into the broad  metaphyseal region of the 

proximal tibia. The desired length of the limb was calculated to allow for post 
arthrodesis limb clearance and final graft length was estimated by subtracting the 
desired limb shortening from the graft length. Final length of the graft (y) in situ 
was calculated to 9.5cms, (y = x-2 ie 11.5-2 = 9.5 cms)
A fibula graft of approximately 12 cms was harvested from both the legs using the 
postero-lateral approach, was fashioned to the calculated length and tied to a 
custom-made intramedullary interlock nail using a no.1 Polyglactin 910 suture 
and was inserted from the piriformis fossa extending up to the distal metaphysis 
of the tibia. Thereby, an intramedullary bone grafting was done with the dual 
fibular graft spanning over the defects with the grafts wedged proximally and 
distally in the medullary canal of the femur and tibia to achieve the desired limb 
length.  Interlocking was performed under fluoroscopic guidance.
Suture removal was done at 2 weeks post surgery and there were no post 
operative wound complications. The limb shortening was 2 cms post-
operatively. 

Discussion
A variety of treatment modalities are available for a GCT, which include 
curettage and application of cryotherapy or phenol along with bone grafting or 
implantation of bone cement (methylmethacrylate or hydroxyapatite). Wide 
local resection followed by allograft or prosthetic reconstruction can also be 
done. Intralesional curettage is a standard treatment for giant cell tumours 
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Figure 1: (a). Antero-Posterior radiograph of the left knee 
joint 2 years after the first surgery showing the radiopaque 
bone cement (thin arrow) in the distal femur and medial 
condyle. A well-defined radiolucent area superior the 
cement with cortical expansion is noted. (b) Lateral 
Radiograph shows the honey-comb pattern superior and 
around the bone cement (thick arrow)

Figure 3: Pre-operative planning. 
Length of fibular graft (x) was 
calculated taking into account the 
post resection gap (a), the desired 
intramedullary length in the femur 
(b) and the tibia (c).

Figure 2: MRI of left knee reveals an aggressive lesion characterized by extensive local bony destruction (thin arrow), 
breach of the cortex  and a soft-tissue lesion (thick arrow).

Figure 4: Follow-up Radiographs at 2 weeks (a). At 6 months (b) and 1-year post surgery (c), signs of union at the graft-host interface. At 2 
years post surgery (d), there is good consolidation at the graft- host junction.  Hypertrophy of the fibular graft is also noted (arrow).
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(GCT) of long bones, with or without the use of polymethylmethacrylate 
(PMMA). This however, is associated with high risk of recurrences as 
compared to wide local resection.[1, 5 – 9]
The autologous fibula graft is commonly used for reconstruction of the upper 
and lower limbs post tumor resection. The choice of graft varies from unilateral 
vascularized or non- vascularized fibular graft; a mantle fibular graft, which 
essentially is a combination of an allograft and an autologous graft [10] or a 
bilateral fibular graft.  Massive allografts have high rates of complications like 
nonunion and infection. Also, the immediate postoperative course involves 
long periods of none or partial weight-bearing of the affected limb, leading to 
complications like muscular insufficiency, demineralization of the native or 
grafted bone and pathological fractures [11, 12]. 
The advantage of bilateral fibular grafts in long bone reconstructions is that the 
autologous transplant provides excellent chances for remodeling at the 
recipient site and shows good results with lesser complications particularly in 
the reconstruction of femoral defects. [13] Also, being a simpler procedure,  it 
reduces the surgical time and need for microsurgical setup thereby being cost 
effective. 
For reconstruction of femoral defect, a bilateral free fibular graft can increase 
the primary stability and weight bearing can be accelerated. Internal fixation is 
generally preferred since implant removal is not required [14] and patients 
may receive postoperative chemotherapy, thereby reducing the risk of 

infection during times of pancytopenia. [15] 
Weight bearing is increased individually according to osseous integration of the 
fibular graft. Our patient was kept Non-weight bearing for the first 3 months and 
was started on partial weight bearing subsequently.  Full weight bearing was 
initiated at 8 months, as was suggested by previous studies. [16, 17] 
Follow-up radiographs (Fig. 4) indicated signs of union and no signs of graft 
resorption or infection. At 2 years post surgery, the patient was walking Full- 
weight bearing with a shortening of 2 cms, a healthy scar and no evidence of a 
recurrence.  X-rays (Fig. 4 [d]) revealed consolidation of the graft and union at 
the graft-host junction. Hypertrophy of the fibular graft was also noted in 
comparison to the immediate post -operative radiographs. 

Conclusion
Resection arthrodesis with dual fibular graft offers limb reconstruction as an 
alternative to amputation, providing a stable and functional limb in aggressive 
and recurrent Giant cell tumors around the knee joint providing a painless, 
stable and functional lower limb

Non-vascularised fibular graft is an effective alternative for resection 
arthrodesis with the advantages of a simpler and shorter surgical procedure 
and without the needs for a microsurgical setup.

Clinical Message
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