
Introduction
Giant cell tumor of bone (GCTB) is a benign, locally aggressive 

neoplasm composed of mononuclear stromal cells and 
numerous osteoclast-like giant cells. It accounts for 4–5% of all 
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Introduction: Giant cell tumor of bone (GCTB) is a benign but locally aggressive neoplasm that predominantly affects the epiphyses of long 
bones. Pelvic involvement is uncommon, and acetabular GCTB presents particular diagnostic and therapeutic challenges because of the 
complex pelvic anatomy, proximity to neurovascular structures, and critical weight-bearing function of the hip.
Case Report: We report the case of a 50-year-old female who presented with progressive left hip pain, restricted movements, and inability to 
bear weight following a trivial fall. Radiographs and cross-sectional imaging demonstrated an extensive expansile lytic lesion involving the entire 
left acetabulum, with cortical thinning and breach, weight-bearing dome involvement, and protrusio acetabuli with medial migration of the 
femoral head. Computed tomography-guided core needle biopsy confirmed GCTB, Campanacci grade II–III. The patient underwent extended 
intralesional curettage using a high-speed burr with phenol as a local adjuvant. The resultant acetabular defect was reconstructed using structural 
corticocancellous and cancellous bone grafts, supplemented by an acetabular reinforcement cage and total hip replacement to restore acetabular 
stability, hip biomechanics, and limb length.
Results: At 6 months of follow-up, the patient demonstrated pain-free hip movement, restoration of limb length, satisfactory hip stability, and 
independent mobilization. Radiographs showed maintained implant position and no evidence of local recurrence or early mechanical failure. 
The functional outcome was excellent, with a Musculoskeletal Tumor Society score exceeding 25/30.
Conclusion: Extensive acetabular GCTB with protrusio acetabuli represents a challenging surgical entity requiring individualized oncological 
and reconstructive planning. Extended intralesional curettage combined with local adjuvant therapy, structural bone grafting, acetabular cage 
reconstruction, and total hip replacement can provide satisfactory early functional and radiological outcomes in appropriately selected patients. 
Long-term clinical and radiographic surveillance remains essential because of the risk of delayed local recurrence and prosthetic complications.
Keywords: Giant cell tumor, acetabulum, protrusio acetabuli, curettage, reconstruction, bone graft.

Abstract

Learning Point of the Article:
Extensive acetabular giant cell tumor with protrusio acetabuli can be successfully managed with meticulous extended curettage and local 

adjuvant therapy, followed by structural bone grafting, acetabular cage reconstruction, and total hip replacement. This approach can 
achieve satisfactory tumor control while restoring acetabular stability, hip biomechanics, and functional outcome when adequate residual 

pelvic bone is available for reconstruction.
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primary bone tumors and approximately 20% of benign bone 
tumors. Most GCTs arise in the epiphyses of long bones such as 
the distal femur and proximal tibia. Pelvic involvement is 
uncommon (1.5–6% of cases), with acetabular lesions 
particularly rare [1].
Management of pelvic GCTs is challenging due to the complex 
anatomy, proximity to major vessels and nerves, and the weight-
bearing function of the hip joint. Extended intralesional 
curettage with adjuvants such as high-speed burr, phenol, or 
cryotherapy remains the mainstay of joint-preserving surgery, 
whereas en bloc resection is reserved for extensive or 

inaccessible lesions [2]
Denosumab, a RANKL inhibitor, has gained interest as 
neoadjuvant therapy in large or surgically difficult tumors. It can 
reduce tumor volume and facilitate joint-preserving surgery, 
but pre-operative use may increase recurrence risk due to 
peripheral sclerosis that hampers complete tumor removal. Pre-
operative selective arterial embolization has also been 
employed to minimize intraoperative blood loss and facilitate 
safe tumor resection [3].
We present a rare case of acetabular GCT with protrusio 
acetabuli, successfully managed with extended curettage, local 

adjuvants, and structural bone graft reconstruction, 
highlighting surgical planning, reconstruction strategy, 
and early functional outcomes.

Case Report
A 50-year-old female presented to the outpatient 
department of MMCMSR with progressive left hip 
pain, restricted range of motion, and inability to bear 
weight for 1 month. She reported a trivial fall at home 1 
month prior, which significantly worsened her 
preexisting mild dull aching hip pain that had been 
present for 4–5 months but had not previously limited 
her daily activities. Her medical history included type 2 
diabetes mellitus and hypertension, both suboptimally 
controlled. She denied night pain, fever, weight loss, 
prior malignancy, tuberculosis, or long-term steroid 
use. On clinical examination, the patient was 
hemodynamically stable. Local assessment revealed 
tenderness over the anterior hip joint, apparent 
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Figure 1: [a]Pre-operative anteroposterior radiograph and [b &c ]lateral view of the pelvis with hip showing protrusio acetabuli.

Figure 2: 3D computed tomography scan demonstrating cortical thinning and breach of 
the acetabular walls, with involvement of the weight-bearing dome.
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shortening of the left lower limb due to medial migration of the 
femoral head, and severely restricted and painful movements in 
all planes. Distal neurovascular status was intact, and sacroiliac 
stress tests on the left side were positive, suggesting pelvic 
instability.
Plain radiographs of pelvis with both hip in anteroposterior 
(Fig. 1a) and lateral view of hip with proximal thigh (Fig. 1b and 
1c) demonstrated medial displacement of the femoral head 
consistent with protrusio acetabuli and an expansile, lytic lesion 
involving the entire acetabulum with cortical thinning and areas 
of breach . Computed tomography confirmed cortical thinning 
and breach of the anterior and medial acetabular walls, with 
involvement of the weight-bearing dome, and aided in surgical 
planning (Fig. 2). Magnetic resonance imaging showed a T1 
hypointense, T2/STIR hyperintense lesion with cystic 
changes, mild joint effusion, and partial articular cartilage 
involvement, while also helping exclude differential diagnoses 
such as aneurysmal bone cyst or chondroblastoma (Fig. 3). 
Laboratory investigations, including complete blood count, 
serum electrolytes, and inflammatory markers, were within 
normal limits, except for mildly elevated erythrocyte 
sedimentation rate and c-reactive protein, and glycated 
hemoglobin of 8.1%, indicating suboptimal glycemic control.
A CT-guided core needle biopsy revealed numerous 
multinucleated osteoclast-like giant cells interspersed with 
mononuclear stromal cells, without cytological atypia or 
necrosis, consistent with a benign GCTB (Campanacci Grade 
II–III). Pre-operative management focused on optimizing 

comorbidities, pain control, and joint alignment. Skin traction 
was applied to relieve pain and prevent further medial migration 
of the femoral head. Pre-operative imaging was used to 
delineate the lesion’s extent, cortical breach, and relationship to 
neurovascular structures, guiding surgical planning and patient 
counseling regarding the options of extended curettage versus 
en bloc resection and the potential need for structural 
reconstruction.
Pre-operative denosumab was not administered because the 
lesion was considered amenable to complete extended 
intralesional curettage with preservation of the native hip joint. 
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Figure 3: Magnetic resonance imaging (T2/short tau inversion recovery) showing a hyperintense lesion with cystic areas, articular cartilage involvement, 
and mild joint effusion.

 

Figure4: Immediate post-operative X-ray.
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Although denosumab can reduce tumor volume and facilitate 
surgery in selected aggressive or unresectable GCTs, its pre-
operative use before curettage remains controversial because of 
the development of peripheral sclerosis, potential difficulty in 
identifying residual tumor, and concerns regarding increased 
local recurrence following subsequent curettage. Therefore, in 
view of the feasibility of thorough curettage and joint-
preserving reconstruction, surgery without neoadjuvant 
denosumab was elected.
The patient underwent surgical management under combined 
spinal-epidural anesthesia in the lateral decubitus position 
through a posterior Kocher–Langenbeck approach. The 
gluteus maximus was split, and the short external rotators were 
tagged and reflected with careful identification and protection 
of the sciatic nerve. Following adequate exposure, a cortical 
window was created and extended intralesional curettage was 
performed using angled curettes and a high-speed burr to 
remove all macroscopically visible tumor tissue. Phenol was 
applied as a local adjuvant, followed by copious saline irrigation.
The resulting acetabular defect involved the medial wall and 
weight-bearing dome and was reconstructed using structural 
corticocancellous bone grafts to restore the deficient acetabular 
architecture, with additional cancellous bone graft packed into 
the residual cavity. Because of the extensive acetabular bone 
loss, protrusio, and loss of structural support of the native 
acetabulum, reconstruction was augmented with a custom-
fitted acetabular reinforcement cage. The cage was securely 
fixed to the remaining viable pelvic bone, providing structural 
support for the acetabular component. A cementless total hip 
replacement was subsequently performed, with restoration of 
the hip center, limb length, and joint stability. Intraoperative 
fluoroscopy and clinical assessment confirmed satisfactory 

implant position, hip stability, and restoration of limb 
length. The wound was irrigated thoroughly and closed 
in layers over a suction drain.
Postoperatively, the patient received intravenous 
antibiotics, analgesia, thromboprophylaxis, and strict 
glycemic control. Early physiotherapy consisting of 
quadriceps-setting and ankle-pump exercises was 
initiated. In v iew of the extensive acetabular 
reconstruction with cage augmentation and total hip 
replacement, the patient was maintained on protected 
non-weight-bearing mobilization with a walker 
initially. Weight bearing was gradually advanced 
according to clinical progress and serial radiographic 
assessment of the reconstructed acetabulum and 
prosthesis[Fig. 4].
At 6-month follow-up, the patient demonstrated pain-
free hip movements with restoration of limb length and 
satisfactory hip stability. Radiographs showed a well-

positioned acetabular cage and total hip prosthesis with 
incorporation of the structural bone graft and no evidence of 
implant migration, loosening, or local tumor recurrence [Fig. 5 
a and 5b]. The patient achieved a Musculoskeletal Tumor 
Society score (MSTS) of 25/30 and was independently 
ambulatory with progressive improvement in function.

Discussion
GCTB is a locally aggressive primary bone tumor that most 
commonly affects the epiphyseal regions of long bones. Pelvic 
involvement is uncommon, and acetabular GCTB represents a 
particularly challenging presentation because of the complex 
three-dimensional anatomy, proximity to major neurovascular 
structures, and the critical role of the acetabulum in maintaining 
hip stability and weight transmission. Patients with acetabular 
GCTB may present with progressive hip pain and restricted 
movement, while advanced lesions may produce pathological 
fracture, protrusio acetabuli, medial migration of the femoral 
head, and pelvic instability. The present case represents an 
extensive Campanacci grade II–III lesion involving essentially 
the entire acetabulum with cortical breach and protrusio 
acetabuli [4].
The management of pelvic GCTB remains controversial and 
must be individualized according to tumor extent, cortical 
integrity, soft-tissue extension, feasibility of complete tumor 
removal, and the amount of residual bone available for 
reconstruction. Intralesional curettage with a high-speed burr 
and local adjuvants remains an important limb- and joint-
preserving strategy when adequate tumor clearance can be 
achieved. However, curettage of extensive acetabular lesions 
presents a particular challenge because aggressive removal of 
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Figure 5: Follow-up X-ray. At 6 months, showing anteroposterior and lateral view 
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tumor may leave a large structural defect incapable of 
supporting the hip joint. Conversely, wide resection can 
provide improved local control in selected aggressive lesions 
but may result in substantial loss of pelvic bone and require 
complex reconstruction [5].
In the present case, the tumor was extensively distributed 
throughout the acetabulum with cortical thinning and breach of 
the anterior and medial walls and involvement of the weight-
bearing dome. Despite the extensive involvement, there was no 
described extensive involvement of the remaining hemipelvis 
or major neurovascular structures that would mandate internal 
hemipelvectomy. Therefore, an intralesional approach was 
selected to achieve tumor clearance while preserving as much 
viable pelvic bone as possible. Extended curettage was 
performed using curettes and a high-speed burr, followed by 
phenol application and copious irrigation. The use of a high-
speed burr allows mechanical removal of residual tumor from 
the walls of the cavity, while phenol provides an additional local 
cytotoxic effect. The combination is particularly useful when 
preservation of the surrounding pelvic architecture is desirable 
[6].
A major consideration in this case was reconstruction of the 
extensive acetabular defect following tumor clearance. Simple 
cancellous bone grafting is generally insufficient when the 
weight-bearing dome and medial acetabular wall have been 
substantially compromised. Structural corticocancellous grafts 
can restore  def ic ient  bone and prov ide biolog ical 
incorporation; however, in a large defect associated with 
protrusio and loss of the native acetabular architecture, 
additional mechanical reinforcement is required. In our patient, 
structural bone grafting was therefore combined with an 
acetabular reinforcement cage and total hip replacement. The 
cage provided immediate structural support across the deficient 
acetabular region and created a stable foundation for 
implantation of the acetabular component, while total hip 
replacement restored the hip Center, limb length, joint stability, 
and functional mobility [7, 8].
Previous reports have described acetabular-preserving 
procedures using structural grafts and total hip arthroplasty in 
selected pelvic GCTs with partial acetabular involvement, 
demonstrating satisfactory graft incorporation and functional 
outcomes. However, those techniques are most applicable 
when adequate pelvic columns and acetabular bone remain 
available for reconstruction. In the present case, the extent of 
acetabular destruction and protrusio made simple acetabular 
reconstruction inadequate; hence, cage augmentation was used 
to provide additional mechanical stability. Custom three-
dimensional printed hemipelvic implants are another 
increasingly used option for massive periacetabular defects, 

particularly when conventional reconstruction cannot obtain 
reliable fixation. Such implants may be considered when tumor 
resection leaves inadequate residual bone for standard cage or 
component fixation [9, 10].
The role of denosumab in GCTB should also be considered 
carefully. Although denosumab can reduce tumor-associated 
osteolysis and facilitate surgical downstaging in selected 
aggressive or unresectable tumors, its use before curettage 
remains controversial. Systematic reviews and meta-analyses 
have reported an association between pre-operative 
denosumab followed by curettage and increased local 
recurrence, although interpretation is complicated by selection 
bias because denosumab is preferentially used in more 
aggressive tumors. One proposed explanation is the formation 
of a dense peripheral osteosclerotic rim that may make 
complete identification and removal of residual neoplastic 
stromal cells more difficult. Therefore, in a surgically accessible 
lesion such as the present case, where adequate intralesional 
clearance could be achieved without neoadjuvant therapy, 
proceeding directly to extended curettage was reasonable [11, 
12].
The principal challenge in acetabular GCTB is therefore to 
balance oncological control with preservation of pelvic stability 
and restoration of hip function. In our patient, extended 
intralesional curettage combined with phenol, high-speed 
bur r ing ,  str uctural  bone graf t ing ,  acetabular  cage 
reconstruction, and total hip replacement provided both 
tumor-directed treatment and immediate mechanical 
reconstruction. At 6 months, the patient demonstrated 
restoration of limb length, pain-free hip movement, satisfactory 
radiographic reconstruction, and an MSTS score exceeding 
25/30, with no radiographic evidence of local recurrence.
Nevertheless, the 6-month follow-up is relatively short for a 
locally aggressive tumor such as GCTB. Local recurrence can 
occur after apparently adequate treatment, particularly in 
anatomically complex pelvic lesions where complete 
visualization and clearance are difficult. Continued clinical and 
radiographic surveillance is therefore essential. Longer follow-
up will also be necessary to evaluate graft incorporation, cage 
stability, polyethylene or bearing-related complications, 
prosthetic loosening, infection, and long-term functional 
outcome.

Conclusion
Giant cell tumor of the acetabulum with extensive bone 
destruction and protrusio acetabuli is a rare and technically 
demanding condition. Successful treatment requires careful 
assessment of tumor extent, residual pelvic bone stock, and the 
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mechanical requirements of the hip.
In the present case, extended intralesional curettage with high-
speed burring and phenol, followed by structural bone grafting, 
acetabular cage reconstruction, and total hip replacement, 
provided satisfactory early oncological and functional results. 
The acetabular cage was particularly useful in compensating for 
the extensive loss of the medial wall and weight-bearing 
acetabular architecture and provided a stable foundation for 
total hip arthroplasty.
This case demonstrates that cage-augmented acetabular 
reconstruction with total hip replacement can be an effective 
option for extensive acetabular GCTB when adequate residual 
p e l v i c  b o n e  p er m i t s  reco n st r u c t i o n ,  an d  i nter na l 
hemipelvectomy is not required. However, treatment should be 

individualized according to tumor extent and residual bone 
stock, and long-term surveillance is essential because of the 
potential for delayed local recurrence and prosthetic 
complications.

Clinical Message

Extensive acetabular giant cell tumor with cortical destruction and 
protrusio acetabuli requires meticulous pre-operative imaging and 
individualized surgical planning. Extended intralesional curettage 
with high-speed burring and phenol, combined with structural bone 
grafting, acetabular cage reconstruction, and total hip replacement, 
can provide effective structural reconstruction and good early 
functional outcomes in appropriately selected patients. Long-term 
surveillance is essential because of the risk of local recurrence and 
prosthetic complications.
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