ANTICANCER RESEARCH 46: 5319-5327 (2026)
doi: 10.21873/anticanres.18376

Spinopelvic Reconstruction for a Giant Cell Tumor
Involving the Sacroiliac Joint: A Case Report
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Abstract

Background/Aim: Giant cell tumors of the bone (GCTB) involving the sacroiliacjoint are uncommon and pose significant
surgical challenges due to their proximity to major neurovascular structures and the complexity of stabilizing the
pelvic. We describe a case of sacroiliac joint GCTB successfully managed with preoperative denosumab, piecemeal
tumor resection, and spinopelvic reconstruction.

Case Report: A 34-year-old woman presented with progressive gluteal pain and swelling. Imaging demonstrated an
osteolytic lesion extending from the left sacrum to the ilium with extraosseous soft-tissue involvement. Histopathology
confirmed the GCTB diagnosis. To facilitate resection and reduce intraoperative blood loss, denosumab (120 mg
monthly) was administered for five months, resulting in marked peripheral ossification on computed tomography.
The tumor was resected via a posterior approach with preservation of the S1-S3 nerve roots. Spinopelvic reconstruction
was achieved using L4-S2 fixation, S2 alar-iliac screws, artificial bone graft, and unsintered hydroxyapatite/poly-L-
lactide mesh. The postoperative course was uneventful, and no neurological deficits were observed. Follow-up
computed tomography at three months and one year demonstrated stable instrumentation, preserved graft integrity,
and no evidence of local recurrence.

Conclusion: Preoperative denosumab followed by posterior tumor resection and spinopelvic reconstruction provided
excellent short-term tumor control and functional recovery in this patient with sacroiliac joint GCTB. Given the high
recurrence risk associated with pelvic lesions, continued long-term surveillance is essential.
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Introduction approximately 5% of all primary bone tumors and typically

affects young adults in their third to fourth decades of life,
Giant cell tumor of the bone (GCTB) is a benign butlocally ~ with a slight female predominance (2, 3). GCTB most
aggressive primary bone tumor characterized histologically commonly arises in the epiphyseal-metaphyseal regions
by mononuclear stromal cells intermixed with oflong bones, particularly around the knee, involving the
multinucleated giant cells (1, 2). It accounts for distal femurand proximal tibia (1, 2).
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Although the majority of GCTBs occur in long bones,
involvement of the sacrum or pelvis is relatively uncommon,
representing approximately 2-8% and 1.5-6% of cases,
respectively (4, 5). Pelvic GCTBs are often diagnosed at a
later stage because of their deep anatomical location and
nonspecific early symptoms. Consequently, they tend to
reach substantial size before detection. Their proximity to
major neurovascular structures further complicates
management, making en bloc resection challenging and
frequently necessitating complex reconstruction. Moreover,
pelvic lesions are associated with a higher risk of local
recurrence than those in the appendicular skeleton (5, 6).

The pathogenesis of GCTB is driven by dysregulated
expression of receptor activator of nuclear factor kappa-B
ligand (RANKL) by neoplastic stromal cells, which promotes
recruitment and activation of osteoclast-like giant cells (7,
8). This molecular insight led to the development of
denosumab, a fully human monoclonal antibody targeting
RANKL, which is an important therapeutic option for
patients with unresectable tumors, in surgical downstaging,
and for recurrence prevention since its approval in 2013 (9,
10). Accumulating evidence supports denosumab'’s efficacy
in inducing tumor ossification, reducing vascularity, and
facilitating safer surgical resection (9-12).

Here, we report a case of GCTB arising in a patient’s
sacroiliacjointthat was managed with preoperative denosumab
followed by tumor resection and spinopelvic reconstruction. A
review of the relevant literature is also provided.

This study was conducted in accordance with the
Declaration of Helsinki. This case report is also based on
existing clinical records, and thus ethical approval from
an institutional review board was not required. Written
informed consent for participation and publication was
obtained from the patient.

Case Report

A 34-year-old woman presented with progressive gluteal
pain and swelling. She had no significant past medical
history, and a neurological examination revealed no
abnormalities.

Figure 1. Preoperative imaging findings. A) Radiograph showing a lucent
lesion involving the left sacrum and ilium. B) Computed tomography
demonstrating an osteolytic lesion with an associated extraosseous soft-
tissue mass. C) Fludeoxyglucose-positron emission tomography/
computed tomography showing intense uptake at the left sacrum and
ilium, with a maximum standardized uptake value of 13.3.

Plain radiographs of the lumbar spine demonstrated
alucentlesion involving the left sacrum and ilium (Figure
1A). Computed tomography (CT) confirmed an osteolytic
lesion with an associated extraosseous soft-tissue mass
(Figure 1B). Fludeoxyglucose-positron emission
tomography/CT showed intense uptake with a maximum
standardized uptake value of 13.3 (Figure 1C). Magnetic
resonance imaging revealed an iso-intense lesion on both
T1- and T2-weighted sequences, with a high-signal
intraosseous and extraosseous mass centered on the left
sacroiliacjoint (Figure 2A-C). Gadolinium-enhanced T1-
weighted images demonstrated heterogeneous
enhancement throughout the tumor (Figure 2D and E).
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Figure 2. Histopathological and preoperative magnetic resonance imaging findings. A-C) Magnetic resonance imaging showing an isointense lesion on
T1- and T2-weighted images, with a high-signal intraosseous and an extraosseous mass centered on the left sacroiliac joint. D, E) Gadolinium-enhanced
T1-weighted images demonstrating heterogeneous enhancement throughout the tumor. F) Hematoxylin-eosin-stained tumor section (200x) showing
numerous multinucleated giant cells. Scale bar=100 um. G, H) Computed tomography after five cycles of denosumab treatment showing peripheral

osteosclerosis around the tumor.

Given the patient’s age and imaging characteristics,
Ewing sarcoma was initially suspected, and an incisional
biopsy was performed. However, histopathology revealed
no signs of malignancy. However, multinucleated giant cells
were noted, confirming a diagnosis of GCTB (Figure 2F).

Treatment. A total tumor excision with reconstruction was
planned because complete surgical resection was deemed
feasible. To reduce intraoperative bleeding and promote

peripheral ossification, denosumab (120 mg monthly)
was administered for five cycles. Follow-up CT
demonstrated marked peripheral sclerosis, indicating a
favorable therapeutic response (Figure 2G and H).

Surgery. The surgery was performed under general
anesthesia with the patient in the prone position. A
posterior approach was selected, and an approximately
30-cm S-shaped incision was made from the L4 level to
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Figure 3. Intraoperative findings. A) Posterior exposure revealing the
ossified surface of the tumor after the skin incision. B) Photograph
showing the nerve roots. After posterior tumor resection, the left 51, S2,
and S3 nerve roots were identified at the sacrum-tumor interface. C)
Photograph demonstrating filling of the bone defect. After tumor removal,
artificial bone was packed into the defect and covered with Superfixorb.
Posterior fixation from L4 to S2 was performed.

the left ilium directly over the tumor. The tumor surface
exhibited marked ossification, whereas the internal
components remained soft (Figure 3A). Tumor removal
was carried out in a piecemeal fashion.

TheleftS1,S2, and S3 nerve roots were identified at the
interface between the sacrum and the tumor. Resection was
performed along this boundary, preserving all nerve roots
while excising the suspected tumor tissue (Figure 3B).
Following tumor removal, the resection cavity was treated
sequentially with 99% ethanol and liquid nitrogen and
subsequently irrigated with distilled water.

L4-S2 posterior fixation was performed for
reconstruction. Left S1 and S2 alar-iliac screws were
inserted to achieve maximal fixation within the
remaining sacrum and ilium. The bone defect was filled
with artificial bone graft, and a bioresorbable unsintered
hydroxyapatite/poly-L-lactide mesh (Super Fixsorb®,

Teijin Medical Technologies, Osaka, Japan) was
contoured and secured to the ilium to reinforce the
reconstruction (Figure 3C).

Postoperative radiographs and CT scans demonstrated
stable implant positioning with no evidence of
displacement. No residual calcified tissue suggestive of
remaining tumor was observed, and the artificial bone graft
was appropriately situated within the defect (Figure 4A-E).

Postoperative course. The patient was instructed to remain
completely non-weight-bearing for three weeks, after
which gradual weight-bearing activities were permitted
according to their pain tolerance. Heavy labor and
strenuous exercise were restricted for two months. No
neurological deficits were observed throughout the
postoperative period. The patient was discharged one
month after surgery and subsequently returned to normal
daily activities without difficulty. Because the tumor was
considered completely resected, postoperative denosumab
therapy was not administered.

CT imaging at one year postoperatively showed no
abnormalities in the instrumentation or graft position and
revealed no evidence of local recurrence (Figure 4F and G).

Discussion

This case highlights the effectiveness of combining
preoperative denosumab, piecemeal tumor resection, and
spinopelvic reconstruction for the management of
sacroiliac joint GCTB. Lesions in this region pose unique
challenges due to their deep anatomical location,
proximity to neurovascular structures, and the difficulty
of achieving wide surgical margins. The present case
provides several important insights into the optimal use
of denosumab, surgical strategy, and postoperative
surveillance for sacroiliac joint GCTB.

Role and duration of preoperative denosumab. Since its
approval in 2013, denosumab has become an important
adjunct treatment in the management of GCTB (9, 10).
Preoperative administration promotes peripheral
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Figure 4. Postoperative and one-year follow-up imaging. A-E) Postoperative radiographs and computed tomography showing stable implant positioning
without displacement. The artificial bone graft remains appropriately situated within the defect. E, G) Computed tomography at the one-year follow-up
demonstrating no abnormalities in instrumentation or graft position and no evidence of local recurrence.

ossification, reduces tumor vascularity, and decreases soft-
tissue extension, thereby facilitating a safer and more
controlled resection (11, 12). However, the optimal duration
of therapy remains a matter of debate. While several studies
suggest that three to four months of treatment may be
sufficient to achieve meaningful ossification (13, 14), our
patient received eight months of therapy, resulting in
extensive peripheral sclerosis that contributed to a safer
dissection around the S1-S3 nerve roots.

However, concerns have been raised regarding the
potential for increased local recurrence following prolonged
preoperative denosumab treatment (13, 15). Proposed
mechanisms for increased recurrence include obscured
tumor margins due to dense ossification and the persistence
of viable stromal cells within the mineralized matrix (15, 16).
Nevertheless, evidence regarding the incidence of recurrence
is limited by heterogeneity in treatment protocols, surgical
approaches, and follow-up durations. In the present case,
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preoperative imaging and analysis of frozen sections
prepared from tissue taken intraoperatively ensured
adequate margins despite the extensive ossification.

Here, the decision to extend preoperative denosumab
therapy was individualized based on two key
considerations: (i) the patient’s young age, which favored
preservation of native bone and avoidance of overly
aggressive resection, and (ii) the need to maximize
ossification to facilitate safer manipulation of the tumor
adjacent to critical neural structures (12, 17). This
approach aligns with contemporary European
Musculoskeletal Oncology Society recommendations,
which emphasize tailoring denosumab treatment
duration to tumor location, resectability, and patient-
specific factors (18).

Postoperative denosumab and recurrence prevention. The
role of postoperative denosumab treatment remains
unclear. In this case, postoperative therapy was not
administered because complete resection was achieved.
Although emerging evidence suggests that postoperative
denosumab may reduce recurrence risk, its use must be
balanced against potential adverse effects, particularly in
young women with potential to become pregnant in the
future (19, 20). Moreover, recurrence has been reported
even after postoperative denosumab treatment is
discontinued, and the optimal duration and patient
selection criteria remain undefined (20). Thus,
withholding postoperative denosumab in this patient was
appropriate.

In addition, local recurrence rates for GCTB vary
widely (10-50%), depending on tumor location, surgical
technique, and margin adequacy (1, 2). Pelvic and sacral
lesions exhibit particularly high recurrence rates (34-54%
in some studies), reflecting the difficulty of achieving wide
margins in these anatomically complex regions (5, 6, 21).
Further, intralesional curettage is associated with
significantly higher recurrence rates than en bloc
resection (22, 23). In this case, en bloc resection with
negative margins likely contributed to the favorable early
outcome.

Surgical strategy and reconstruction. A variety of surgical
strategies have been described for pelvic GCTB, including
intralesional curettage, en bloc resection, reconstruction
with autologous bone grafts, pelvic ring reconstruction
using implants, and more recently, patient-specific
3D-printed implants (22, 24-26). Although curettage may
provide superior functional outcomes, it carries a high
risk of recurrence, particularly in the pelvis. Therefore,
wide resection followed by reconstruction is often
recommended for lesions with extensive bone destruction.

Additional reconstruction options include metallic
implants, autologous grafts, and artificial bone substitutes
(27). However, pelvic reconstruction is technically
demanding and associated with substantial morbidities
such as infection, nonunion, implant loosening, and
mechanical failure (28). In addition, some studies have
reported that reconstruction does not always result in
significantly improved functional outcomes compared with
non-reconstructive approaches (28, 29). Nevertheless,
reconstruction is essential when acetabular involvement,
pelvic discontinuity, or spinopelvic instability is anticipated,
as failure to reconstruct these tissues can lead to severe
functional impairment (30).

In the present case, the tumor involved the left sacroiliac
joint, and en bloc resection was expected to compromise
pelvic ring stability. Therefore, reconstruction was
necessary. The bone defect was filled with an artificial bone
graftand reinforced with a synthetic mesh to prevent graft
migration. Screws were placed into all available host bone
to maximize fixation strength, and spinopelvic fixation from
L4 to the ilium was performed. At the one-year follow-up,
no implant loosening or mechanical failure was observed,
indicating satisfactory construct stability.

Long-term follow-up and surveillance. GCTB is known for
its potential to recur many years after initial treatment,
necessitating long-term surveillance (1, 2, 4). Although
most recurrences occur within the first two to three years,
late recurrences beyond 10 years have been reported (4,
31). Standard surveillance protocols typically include
clinical evaluation and imaging every three to six months
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for the first two years, followed by annual assessments
thereafter (31). Although no recurrence was detected at
the one-year follow-up in this case, continued close
monitoring remains essential.

In addition, malignant transformation of GCTB into
high-grade sarcoma can occur; although, it is rare (<5%)
and most commonly associated with prior radiotherapy
(2,32). However, primary malignant GCTB is exceedingly
uncommon. No features of malignant transformation
were observed in this patient, and avoidance of
radiotherapy was appropriate (32).

Conclusion

This case demonstrates that sacroiliac joint GCTB can be
effectively managed with preoperative denosumab
treatment, posterior en bloc resection, and spinopelvic
reconstruction, achieving excellent early tumor control and
functional recovery. Tumor ossification induced by
denosumab administration facilitated safe resection,
although the optimal duration of therapy requires further
clarification. Key technical factors, including complete tumor
removal, stable implant-based sacroiliac reconstruction, and
the use of a synthetic bone graft, contributed to the favorable
outcome in this case. Given the variable recurrence patterns
of pelvic GCTB, long-term surveillance remains essential.
Further multicenter studies are needed to refine
perioperative denosumab treatment protocols and surgical
strategies for this rare and challenging tumor.
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