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Abstract
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Giant cell tumor occur mainly in young adults and account for 5% of all primary tumors of bone. It generally affect the 
metaphysoepiphyseal region of long bones, as well as less often flat bones. Distal femur and proximal tibia are the most common sites 
followed by the distal radius. Though this tumor is classified as benign, it is characterized by a high potential of local aggressiveness, 
a high risk of recurrence, a risk of metastasis and malignant degeneration. 

Although these tumors are fully studied, their treatment remains a subject of debate, in fact the challenge is to resect the entire 
tumor while maintaining the proper functioning of the affected limb. Currently, with the technical advances in the prosthetic field, the 
use of massive prosthesis after resection showed it superiority compared to the other methods of reconstruction. In this presentation, 
we aimed to report the case of a patient with distal femoral giant cell tumor treated by en bloc resection and reconstruction by a 
hinge massive prosthesis with good functional outcome.

Introduction 
Giant cell tumor (GCT) occur mainly in young adults and ac-

count for 5% of all primary tumors of bone. It generally affect the 
metaphysoepiphyseal region of long bones, as well as less often 
flat bones. It most frequently occur in the distal femur and the 
proximal tibia [1]. It histogenesis is still uncertain. Though not a 
malignant neoplasm, it often exhibits locally aggressive behavior 
and can metastasize to the lungs in 2% to 9% of cases [2]. 

The available surgical options range from curettage to wide 
resection with suitable reconstruction. Wide resection is reserved 
for aggressive, recurrent, and extensive tumors. Among the many 
reconstruction methods, prosthetic replacement after tumor re-
section has been widely used because it has the advantages of 
complete resection, low postoperative recurrence rate and high 

rate of excellent short-term postoperative limb function [3]. In this 
presentation, we aimed to report the case of a patient with distal 
femoral giant cell tumor treated by en bloc resection and recon-
struction by a hinge massive prosthesis illustrated by a review of 
the recent literature.

Patient and Observation
A 32-year-old woman presented in our out-patient department 

of Orthopaedics with a chief complaint of progressive left knee pain 
since 2 months. There was no history of trauma to the affected knee 
or leg. She did not give history of fever nor alteration of the general 
state.

Physical examination revealed exquisite pain in lower extremity 
of femur, a diffuse swelling and limited mobility of the knee.
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Anteroposterior and lateral radiographs of the left knee dem-
onstrated an osteolytic lesion in the epiphysis involving the me-
taphysis and extending in the subchondral bone of the distal femur 
(Figure 1).

Figure 1: Anteroposterior and lateral left knee Radiographs: 
demonstrate Osteolytic lesion in the distal femoral metaphysis, 

with extension into the epiphysis. 

Magnetic resonance imaging (MRI) of left knee showed cortical 
destruction and extra osseous extend of the tumor with involve-
ment of joint space without involvement of neurovascular struc-
tures around the knee (Figure 2). 

Figure 2: Frontal and sagittal MRI sections of left knee. 

An open biopsy was taken from the swelling which confirmed 
the diagnosis of GCT.

The tumor was in stage 2 according to Enneking system for be-
nign tumors.

In the context of the tumor extension report, thoraco-abdomi-
no-pelvic CT scan and bone scintigraphy showed no metastasis.

The size of the tumor resection was estimated from radiographic 
and MRI measurements. The carcinological resection carries 16 cm 
corresponding to a size of the tumor and 2 cm as a safety margin.

An anterior-external approach carrying the path of the initial 
biopsy was performed. The detachment of the quadriceps muscle 
from the vastus lateralis enabled us to resect the tumor and to per-
form the femoral cut, while placing a counter-bend along the in-
ternal margin of the femur. During the placement of the massive 
knee prosthesis we controlled limb length, patellar stroke as well 
as knee mobility (Figure 3-5).

Figure 3: An anterior-external approach.

Figure 4: Intraoperative measurement used to estimate the 
size of the prosthesis to be used.

Citation: Khaled Khelil., et al. “Endoprosthetic Replacement of the Distal Femur for Giant Cell Tumor: A Case Report". Acta Scientific Medical Sciences 4.8 
(2020): 93-96.



Endoprosthetic Replacement of the Distal Femur for Giant Cell Tumor: A Case Report

95

Figure 5: Endoprosthetic replacement of the distal femur.

On follow-up after 1 year, patient had a good knee mobil-
ity (0°of extension, 100°of flexion) and no inequality of the lower 
limbs length. There was no evidence of secondary infection, asep-
tic loosening or peri prosthetic fracture.

Discussion
The World Health Organization has classified GCT as an aggres-

sive, potentially malignant lesion [4]. The surgical treatment of this 
tumor has always been controversial, with the desired treatment 
being a balance between adequate removal and retention of func-
tion [5].

A variety of treatment modalities are available for GCT, they 
range from intralesional curettage to wide resection with suitable 
reconstruction.

Figure 6: Post-operative radiographs 
 (Anteroposterior and lateral view).

Intralesional excision leaves microscopic disease in the bone 
and the recurrence rate was reported as 60%. Use of modern in-
struments such as high power burr, pulsatile jet lavage system, 
headlamp and dental mirror combined with multiple angled cu-
rettes to identify and access small pockets of residual disease 
didn’t provide 100% results. Therefore, many investigators apply 
chemical (such as zinc chloride, carbolic acid and liquid nitrogen) 
and physical (such as high-speed burr) methods for destruction 
of any bone tumor in the cavity wall in order to reduce the local 
recurrence rate. Despite this, recurrence has been reported with 
the use of adjuvants [6,7]. However, when there is pathologic frac-
ture, tumor recurrence, extensive destruction of the bone cortex, 
or insufficient solidity to meet the physical load after tumor exci-
sion, en bloc resection of tumor and reconstructive surgery of the 
bone defect need to be performed [8]. In our case, en bloc resection 
has been indicated for the two main reasons which are cortical de-
struction and extra osseous extend of the tumor with involvement 
of joint space.

There are various approaches to reconstruct the defects result-
ing from tumor resection. They include autograft, allograft and 
prosthetic replacement. Autograft can be used to feel the defect, 
but its quantity is limited and harvesting autograft causes donor 
site morbidity. Allograft is expensive and requires a bone bank. 
Allograft itself can lead to infection, fracture, non-union and joint 
instability [9].

Recently published articles show that the short-term outcome 
of prosthetic replacement for the treatment of GCT is satisfactory.

Prosthetic replacement has become the method of choice after 
bone tumor resection. It provides immediate restoration of bone 
stability, allowing the patients to start using the limb earlier, in ad-
dition to least rates of recurrence and complications [10]. The pos-
sible complications include secondary infection, aseptic loosening 
and breakage [11]. In our presentation we used a hinge massive 
prosthesis with good functional outcome.

Conclusion
Resection and knee arthroplasty is technically feasible and easy, 

it allows both to regulate the carcinological problem and to pre-
serve articular function. However, it should be reserved for certain 
situations such as pathological fracture, tumor with extensive de-
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struction of the bone structure or difficulty in reconstruction after 
intralesional curettage. In the other cases, conservative treatment 
is the preferred method.
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