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Summary

Objective. Giant cell tumor (GCT) is a benign but locally aggressive neoplasm that typ-
ically affects the epiphyses of long bones. Surgical resection with curettage remains the 
standard treatment; however, managing lesions in critical anatomical sites poses unique 
challenges.
Methods. This study reports the case of a 20-year-old male diagnosed with GCT located 
in the femoral neck and head. The patient underwent lesion curettage, application of local 
adjuvants, and bone grafting, including the placement of a custom-made cephalic screw 
derived from a bone bank to reinforce Ward’s triangle. The cephalic screw, aligned with 
force transmission lines, was used to prevent head collapse and iatrogenic fractures due 
to overload. The patient demonstrated satisfactory postoperative recovery, and long-term 
follow-up (3 months) revealed excellent bone integration of the screw (already evident at 
6 months) and no recurrence of tumor. This bone reconstruction approach represents a 
valuable option to treat bone tumors.
Conclusions. Our experience confirms the efficacy and safety of bone screw implantation 
using banked bone material in treating GCT of the femur. This approach improves long-term 
outcomes and enhances patients’ quality of life.
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Introduction

Giant cell tumor (GCT) is a benign yet locally aggressive neoplasm that predomi-
nantly affects the epiphyses of long bones. Although surgical resection with curet-
tage is the standard treatment, managing lesions in critical sites such as the femo-
ral neck presents unique challenges, including recurrence risk and structural bone 
compromise. We present a case of GCT managed with a robust surgical approach 
integrating local adjuvants and structural reinforcement.

Materials and methods

This case involves a 28-year-old male presenting with progressive right hip pain. 
Radiological investigations (contrast-enhanced magnetic resonance imaging 
[MRI] and computed tomography [CT]) and biopsy confirmed the diagnosis of 
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GCT in the femoral neck and head. No signs of metastases or 

soft tissue involvement were detected (Figs. 1-3).

The patient was positioned in a supine decubitus position on 

a Maquet table, followed by disinfection with an alcoholic 

solution and iodopovidone. A direct approach to the greater 

trochanter was performed, and under fluoroscopic guidance 

meticulous curettage of the lesion was conducted, followed by 

the application of local adjuvants to minimize the risk of recur-

rence. To address structural weakness and potential fractures, 

we utilized custom-made cephalic screws reinforced with 

Ward’s triangle and integrated them with banked bone grafts 

(Figs. 4-5).

Figure 1. FEMUR PET - TC. Figure 2. PELVIS SCOUT SCAN TC.

Figure 3. RIGHT HIP RX. Figure 4. RIGHT HIP RX FOCUS.



Innovative management of giant cell tumor 

3

Postoperatively, the patient followed a personalized re-
habilitation program, including gentle physiotherapy and 
hydrotherapy to promote healing and recovery of strength 
without excessive joint stress. During the first three months 
of follow-up, the patient adhered to a non-weight-bearing 
regimen, using two crutches to avoid stress on the operated 
area. Follow-up assessments were conducted at 3, 6, and 12 
months.

Results

At 3 months
At the first follow-up visit, hip and chest CT scans, along with 
contrast-enhanced MRI, showed no evidence of tumor recur-
rence and good bone graft integration. The patient was allowed 
to begin progressive weight-bearing, transitioning from two 
crutches to 50% weight-bearing at one month, 70% at two 
months, and full weight-bearing at three months (Fig. 6).

At 6 months
The patient demonstrated significant recovery, reporting com-
plete absence of pain (Numeric Rate Pain Scale [NRS]: 0) and 
excellent outcomes in both active and passive functional tests, 
indicating optimal hip mobility recovery. Functional tests in-
cluded:
•	 Thomas Test (assessing hip muscle flexibility and contrac-

tures);
•	 FABER Test (Flexion, ABduction, and External Rotation; 

evaluating the sacroiliac joint, hip and lower abdominal 
dysfunctions);

•	 Active and passive range of motion (ROM) tests for flex-
ion, extension, abduction, adduction, and internal/external 
rotations;

•	 Manual muscle strength testing (scale 0-5).
The patient demonstrated normal flexibility, completed the 
FABER test without pain (indicating no dysfunction), achieved 
full ROM without restrictions, and scored 5/5 in all muscle 
groups, highlighting complete recovery of strength.
The Harris Hip Score (HHS) was used to assess postoperative 
outcomes, considering pain, function, deformity absence, and 
ROM. The patient achieved a near-maximum score, reflecting 
excellent hip functionality and quality of life.
Subsequent follow-ups included additional contrast-enhanced 
MRI and chest CT, all confirming the absence of recurrence 
and complete graft integration. Chest radiographs were per-
formed as a precautionary measure to monitor lung health, giv-
en the known risk of pulmonary metastases in GCT, despite the 
low risk in non-metastatic cases (Fig. 7).
At the final 12-month follow-up, the patient exhibited com-
plete functional recovery, no pain, no peripheral neurovascular 

Figure 5. PELVIS AND HIP CT.

Figure 6. MRI - ASSIAL SECTION 3 months.

Figure 7. MRI 6 months.
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deficits, and full resumption of daily activities without restric-
tions. Imaging studies confirmed structural stability and no ra-
diological signs of tumor recurrence.
This rigorous follow-up strategy, combined with comprehen-
sive radiological documentation, was crucial in monitoring the 
patient’s response to treatment, optimizing rehabilitation activ-
ities, and ensuring optimal outcomes. The success of this case 
reflects not only functional recovery and excellent quality of 
life, but also demonstrates the efficacy of a targeted surgical 
strategy and personalized follow-up plan to manage GCT in 
anatomically complex locations.

Discussion

This multidisciplinary approach to treat GCT in a critical lo-
cation highlights the importance of an integrated therapeutic 
strategy combining advanced surgical techniques with a rig-
orous rehabilitation and postoperative monitoring program. 
Achieving complete functional recovery without recurrence 
underscores the potential of this personalized approach in man-
aging complex bone lesions.

Conclusions 
The treatment of GCT located in the femoral neck and head 
through curettage, local adjuvants, reinforcement with cephal-
ic screws, and bone grafting has proven to be an effective ap-
proach, enabling complete functional recovery without short-
term recurrence. Notably, the innovative use of bone screws 
to reinforce Ward’s triangle offers a significant advantage over 
traditional titanium or carbon-based fixation methods, as it in-
tegrates seamlessly into the bone environment.
The superior quality of radiological imaging facilitated by 
this technique allows for more accurate postoperative eval-
uation, significantly enhancing the ability to monitor tumor 
recurrence. The absence of radiological artifacts associated 
with synthetic fixation materials enabled greater diagnostic 
accuracy in assessing bone healing and potential recurrence 
of GCT.
In conclusion, our experience underscores the value of inte-
grating biocompatible materials, such as bone screws, in the 
surgical management of bone tumors, combining therapeutic 
success with optimized postoperative monitoring practices. 
This approach ensures excellent functional and structural out-
comes while significantly improving the quality of long-term 
follow-up.
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