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Giant Cell Tumor of the Proximal Femur with Pathological Fracture of
Femoral neck

Gagandeep Guptal, Abhishek Singhl, Shivang Kala', Akhilesh Saini', Shristi Singhl, Sopan Shende'

Learning Point of the Article:
The article discusses the challenges of treating aggressive giant cell tumors of the proximal femur through personalized strategies involving
curettage, fixation, and cement, emphasizing the need for precise surgical techniques and long-term follow-up to prevent recurrence and
preserve joint function.

Introduction: Giant cell tumor (GCT) of bone is a locally aggressive, benign neoplasm, accounting for approximately 20% of all bone tumors.
While the distal femur and proximal tibia are the most common locations for GCTs, with the majority arising in the epiphyseal regions, their
occurrence in the proximal femur is relatively rare, representing only 5.5% of cases. These tumors pose significant management challenges due to
their tendency to cause pathological fractures, aggressive local behavior, and involvement of critical weight-bearing bones. Effective treatment
requires careful consideration of both oncological control and functional preservation.

Case Report: A43-year-old male presented witha GCT in the proximal femur, complicated by a pathological fracture of the femoral neck. Given
the tumor’s size and location, the patient underwent extended curettage (EC) to remove the tumor, followed by internal fixation with a dynamic
hip screw and the application of bone cement for additional stabilization. Post-operative monitoring, including clinical and radiological
assessments, showed favorable results. After a 12-month follow-up period, the patient had no signs of recurrence, and his functional and
radiological outcomes were excellent, with restored mobility and the ability to bear weight on the affected limb.

Conclusion: This case emphasizes the need for a tailored treatment strategy when managing GCTs of the proximal femur, particularly in
resource-limited settings. The combination of EC, internal fixation, and bone cement was effective in achieving both oncological control and
functional recovery. Long-term follow-up remains essential to monitor for recurrence and to ensure the integrity of the fixation device. The
positive outcomes in this case highlight the potential for successful management of GCTs in challenging anatomical locations with appropriate
surgicalintervention and post-operative care.
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Introduction with malignant transformation occurring in approximately 10%

Giant cell tumor (GCT) of bone is a common primary bone and lung metastasis occurring in 1-4% of patients. The age of
tumor that exhibits erratic biological behavior, significant bone Onset is primarily between 20 and 40 years old, with women
erosion, and a high recurrence rate [1]. According to studies, being more common [2]. It is also classified as a locally
GCT accounts for approximately 20% of all benign bone tumors, destructive intermediate bone tumor due to its extensive bone
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Figure 1: Magnetic resonance imaging showing lesion over proximal
femurwithoutany pathological fracture.

and soft-tissue invasion. The most prevalent sites are the
epiphyseal areas of the distal femur and proximal tibia, which
account for approximately 60-70% of GCT in all body parts
[3].

The incidence of GCT in the proximal femur is relatively low,
accounting for about 5.5% of GCT. Nonetheless, it has the
characteristics ofa high recurrence rate and poor prognosis [4].

The lesions are primarily located in the femoral neck and
intertrochanteric region, which are crucial areas for the
mechanical function of the human body. As these regions play a
key role in weight-bearing and movement, the likelihood of
pathological fractures is higher compared to GCT around the
knee joint. Although it is less common for these tumors to
extend into the joint cavity, they can infiltrate the subchondral
bone, which canssignificantly impair the function of the hip joint

[s].

The treatment of proximal femoral GCT is more challenging.

Figure 3: Magnetic resonance imaging showing the extent of the lesion with
pathological fracture of the femoral neck.

Figure 2: Pre-operative X-rays showing osteolytic lesion in proximal femur
with fracture of femoral neck.

At present, there are few literature reports on proximal femoral
GCT, and there is no unified treatment principle [6]. The
choice of surgical methods is also controversial, which mainly
includes extended curettage (EC) and bone cement filling,
segmental resection, and tumor hip prosthesis reconstruction
[7].

The aim of treatment of proximal femoral GCT at this stage is
primarily to completely remove the lesions, reduce the
recurrence rate, restore the flatness of the joint surface, and
prevent complications. These will help restore the normal
biological function of the hip joint to the greatest extent and
achieve a satisfactory survival prognosis.

Case Report

A 43-year-old male presented with the chief complaints of pain
and inability to bear weight over his right lower limb. He had a
history of falling from stairs 3 months ago, after which he

Figure 4: Dynamichip screw plate with simplexbone cement.
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Figure 5: Intraoperative C arm image.

developed pain in his right hip but was still able to perform all
activities. A magnetic resonance imaging (MRI) done outside
at the time of injury suggested the presence of an expansile Iytic
lesion measuring approximately 5.6 x 4.1 cm in the meta-
diaphyseal region of the proximal femur, primarily involving the
greater trochanter, with no evidence of a pathological fracture
(Fig.1).

One day prior to the presentation, the patient experienced
sudden pain in his right hip while performing hip movements.
Upon evaluation, the patient’s right lower limb was found to be
in extension, abduction, and external rotation. Radiological
examination revealed a fracture of the femoral neck along with a
lytic lesion in the proximal femur (Greater trochanter region)
on the right side (Fig. 2). An MRI of the pelvis with both hip
joints was performed to assess the extent of the lesion. The
results indicated an expansile, lobulated soft tissue mass

>
:
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Figure 7: Post-operative X-ray (at 6
month follow-up).

Figure 6: Post-operative X-ray (pod 1).

involving the greater trochanter of the right femur, extending
into the femoral neck. This was associated with cortical
thinning and a pathological fracture of the femoral neck,
suggestinga possible GCT (Fig.3).

The patient underwent EC followed by open reduction and
internal fixation using a dynamic hip screw (DHS), with
simplexbone cement through the lateral approach.

Surgical procedure

The patient was placed in a supine position on a fracture table.
Fracture reduction was achieved through manual traction and
digital manipulation, with confirmation under fluoroscopy. A
curvilinear skin incision, approximately 10 cm in length, was
made distal to the greater trochanter. Superficial dissection was
performed, the iliotibial band was incised along the incision
line, and the vastus lateralis was split and retracted anteriorly.
The proximal femur was exposed, and the lateral cortex over
the proximal femur was opened. Intralesional curettage of
the tumor was done utilizing fluoroscopy. The cavity was
packed with hydrogen peroxide soaked gauge. An
intraoperative biopsy sample was collected for
histopathological examination. A DHS angle guide (135°)
was used, and a guidewire was inserted through it up to the
subchondral location in the femoral head, confirmed under
| fluoroscopy in both anteroposterior and lateral views. Triple
reaming was performed along the same path. An 80 mm
Richard screw was inserted, followed by the introduction of
the DHS plate with cortical screws. Bone cement was then
injected into the scooped area of the proximal femur (Fig. 4).
The remaining screws were inserted, and the fracture
reduction, along with the position of the plate and screws,
was confirmed under fluoroscopy (Fig. S).

Figure 8: X-ray (at 12 month followup). Postoperatively, X-rays were taken (Fig. 6), and no
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complications were seen. The patient was advised non-weight-
bearing mobilization for 6 weeks, and then weight-bearing was
started gradually.

Follow-up and evaluation

The first re-examination was started in the 1st month after
surgery, and follow-ups were conducted at 2 months, 4 months,
6 months (Fig. 7), and 12 months (Fig. 8). The follow-up
examinations included local X-rays, surgical site inspection, and
range of motion.

Discussion

GCT of bone is characterized by its locally aggressive nature,
potential for recurrence, and rare but serious complications like
malignant transformation and metastasis[8]. Unlike GCTs
around the knee, proximal femoral lesions pose unique
challenges due to their mechanical significance in weight-
bearing and mobility. Lesions in this location often lead to
structural instability, cortical thinning, and increased
susceptibility to pathological fractures [9].

The tumor’s biological behavior varies significantly depending
on its location, with proximal femoral GCTs being associated
with higher recurrence rates and poorer prognosis compared to
those in the distal femur or proximal tibia. This is attributed to
the difficulty in achieving complete tumor excision while
preserving joint function in this critical area [10]. Infiltration
into the subchondral bone and surrounding soft tissues further
complicates surgical intervention.

The treatment of GCT aims to achieve local tumor control,
minimize recurrence, and restore joint functionality. The
choice of procedure depends on the extent of the tumor, the
presence of pathological fractures, and available resources [11].

Common approaches include EC with bone cement; curettage
remains the preferred method for most GCTs, especially in
cases where joint preservation is desired. Bone cement is
frequently used to fill the tumor cavity, providing mechanical
stability and allowing immediate post-operative weight-bearing
[12]. In addition, cement can facilitate early detection of
recurrence on imaging. However, studies report recurrence
rates of 25-50% after curettage, necessitating meticulous
removal of tumor tissue and possible adjuvant therapies such as
cryotherapy, phenol application, or argon beam coagulation
[13].

Pathological fractures in proximal femoral GCTs require
additional stabilization beyond simple curettage and
cementation. The use of a DHS provided fracture fixation and
load-sharing capacity, enabling gradual mobilization and early

functional recovery. This approach is particularly suitable for
patients with financial constraints or in settings where
prosthetic replacementis not feasible [ 14].

For campanacci stage IIl GCTs or recurrent cases, wide excision
followed by endoprosthetic replacement offers better local
control and lower recurrence rates. However, it is associated
with significant morbidity, loss of native joint function, and high
financial costs, makingitless desirable for select patients [9].

Silva et al. (2016) presented a case report on a rare occurrence
of GCT in the femoral neck, highlighting the complexities in
diagnosis and treatment. The case involved a 36-year-old female
who experienced progressive hip pain and difficulty walking.
Imaging studies revealed an osteolyticlesion in the femoral neck
with cortical thinning, raising concerns about a potential
pathological fracture [ 15].

To address these challenges, the authors opted for an EC
followed by bone grafting and internal fixation with a DHS.
This treatment strategy was chosen to: Preserve the native hip
joint and avoid the significant morbidity associated with
endoprosthetic replacement, provide immediate structural
stability through internal fixation, minimize recurrence risk
through meticulous curettage and the use of adjuvant therapies.
This technique has also been supported by studies such as van
der Heijden et al. (2014), which showed superior functional
outcomes and reduced complication rates when internal
fixation was used in conjunction with curettage [16].

The treatment choice in this case resulted in satisfactory
oncological and functional outcomes over a 12-month follow-
up period. The patient demonstrated stable implant fixation, no
evidence of recurrence, and progressive weight-bearing without
complications such as cement breakage or implant failure.
These results are consistent with reports in the literature
suggesting that the combination of curettage, cementation, and
internal fixation can provide durable outcomes for select
patients.

Conclusion

GCT of the proximal femur, particularly with associated
pathological fractures, represents a significant clinical challenge
due to the tumor’s aggressive nature and the mechanical
demands of the hip joint. This case demonstrates that EC
combined with DHS fixation and bone cement can provide
satisfactory oncological and functional outcomes, particularly
in resource-limited environments. While wide excision and
prosthetic reconstruction remain the gold standard for
advanced cases, this approach offers a cost-effective alternative
for select patients. Long-term follow-up is essential to monitor
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for recurrence, assess the durability of the implant and cement,
and ensure sustained functional recovery.

Clinical Message

The clinical takeaway from this article is that managing GCTs of the
proximal femur requires a personalized approach due to the tumor’s
aggressive nature and its involvement in a critical weight-bearing
area. A combination of EC, DHS fixation, and bone cement provides
an effective treatment option, particularly in resource-constrained
settings, addressing both tumor excision and fracture stabilization.
Careful surgical technique, use of fluoroscopic guidance, and
thorough long-term follow-up are essential for achieving positive
oncological and functional outcomes. Continuous monitoring is
necessary to detect recurrence, ensure implant stability, and support
long-term recovery, given the higher recurrence rates and poorer
prognosis in proximal femoral GCTs.
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