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Delayed Metachronous Multicentric Giant Cell Tumor of Bone after a 16-
Year Disease-Free Interval: A Case Report

Dilip Kumar Sankhwar', Puneet Yadav', Asit Ranjan Mridha’, Jaiben George', Vivek Shankar’,
Venkatesan Sampath Kumar’

Learning Point of the Article:
Metachronous multicentric giant cell tumor may occur even after prolonged disease-free intervals. Lifelong surveillance is essential, and
zoledronic acid can achieve durable disease control in carefully selected patients while avoiding surgical morbidity.

Introduction: Multicentric giant cell tumor (GCT) of bone is rare and usually occurs synchronously or within a few years of the primary lesion.
Delayed metachronous presentationis exceedinglyuncommon.

Case Report: We present the case of a 48-year-old man with progressive left hip pain 16 years after wide resection and endoprosthetic
reconstruction for GCT of the proximal right humerus. Imaging demonstrated well-defined lytic lesions involving the bilateral proximal femur,
left iliac bones, with cortical breach in the periacetabular region and right iliac bone. Whole-body positron emission tomography computed
tomography revealed no additional skeletal lesions or pulmonary metastases, and core needle biopsy confirmed GCT. Metabolic evaluation,
including serum parathyroid hormone levels, was normal, excluding hyperparathyroidism-related brown tumors. Given the multicentric
involvement of the bilateral pelvis and proximal femur, the anatomically complex periarticular location of the lesions, and the substantial
morbidity associated with extensive surgical resection and reconstruction, anon-operative treatment strategy was considered more appropriate.
The patient was therefore treated with sixintravenous zoledronic acid infusions at monthly intervals.

Conclusion: There is achieved complete pain relief, returned to unrestricted functional activity, and demonstrated radiological stabilization
with progressive sclerosis and no disease progression at 4-year follow-up. This case highlights the unpredictable biological behavior of GCT, the
possibility of verylate metachronous multicentric disease, and the potential role of bisphosphonate monotherapyas alimb-preserving treatment
optionin carefully selected patients.
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Introduction metastases [3]. Multicentric involvement is uncommon,

Giant cell tumor (GCT) of bone is a locally aggressive primary
bone neoplasm with benign histology, predominantly affecting
young adults in the epiphyseal regions of long bones [1,2].
Despite its benign classification, GCT exhibits unpredictable
behavior, including local recurrence and, rarely, pulmonary

occurring in <1% of cases, and may be synchronous or
metachronous [4,5,6]. Metachronous lesions are typically
identified within 3-5 years following treatment of the primary
tumor (mean approximately 7 years), although rare cases with
significantly prolonged intervals exceeding 10-20 years have
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Figure 1: (a) Plain radiograph of the right shoulder demonstrating a lytic, expansile lesion
involving the proximal humerus consistent with giant cell tumor of bone at the initial
presentation. (b) Post-operative radiograph following wide resection of the proximal humerus

highly cellular neoplasm composed of numerous
uniformly distributed osteoclast-like
multinucleated giant cells within a background of
mononuclear stromal cells. The stromal cells were
round to oval with focal spindle-cell morphology
and displayed fine chromatin, inconspicuous
nucleoli, and pale eosinophilic cytoplasm. Foci of
hemorrhage were also present.
Immunohistochemistry demonstrated strong
positivity for H3F3A G34W, confirming the
diagnosis of conventional giant cell tumor of bone
(Fig.4).

As part of the diagnostic evaluation of multiple
osteolytic lesions, serum calcium, phosphorus,

and reconstruction with a proximal humeral endoprosthesis, showing satisfactory implant alkaline phosphatase, and parathyroid hormone

position and alignment.

been reported [6,7]. We present a rare case of metachronous
multicentric GCT with a 16-year disease-free interval,
successfully managed with zoledronic acid monotherapy.

Case Report

A 48-year-old man presented with progressively worsening left
hip pain of several months’ duration. Sixteen years earlier, he
had undergone wide resection of a giant cell tumor (GCT)
involving the proximal right humerus, followed by
endoprosthetic reconstruction (Fig. 1). Histopathological
examination at that time confirmed a conventional GCT
without evidence of malignant transformation. The patient
remained asymptomatic and under regular surveillance for
more thanadecade.

Plain radiographs and NCCT of the pelvis demonstrated alarge
expansile osteolytic lesion involving the left periacetabular
region and adjacent iliac bone, with cortical breach and
involvement of the proximal femur. Additional lytic lesions
were present in the bilateral proximal femora and right iliac
bone. The imaging findings raised the possibility of
multicentric giant cell tumor (GCT), although metastatic
disease and hyperparathyroidism-related brown tumors were
also considered in the differential diagnosis (Fig. 2).

Whole-body positron emission tomography-computed
tomography (PET-CT) demonstrated metabolically active
lytic lesions involving the bilateral femoral neck and bilateral
iliac bones with increased fluorodeoxyglucose uptake. No
pulmonary metastases or additional skeletal lesions were
identified, favoring a diagnosis of metachronous multicentric
giant cell tumor rather than disseminated metastatic disease
(Fig.3).

Histopathological examination of the pelvic lesion revealed a

(PTH) levels were assessed and found to be

within normal limits. These findings helped
exclude metabolic conditions such as brown tumors secondary
to hyperparathyroidism as potential differential diagnoses
[8,9].
Given the multicentric involvement of the pelvis and proximal
femur, the anatomically complex periarticular location of the
lesions, and the significant morbidity associated with extensive
surgical resection and reconstruction, a non-operative
treatment strategy was considered most appropriate. The
patient was treated with six intravenous infusions of zoledronic
acid (4 mg/dose) at monthly intervals. The patient was
supplemented with calcium and Vitamin D and was monitored
clinically and radiologically during treatment. Therapy was well
tolerated, with no treatment-related adverse events.

Clinical and radiographic follow-up was performed at 3-month

Figure 2: Anteroposterior radiograph of the pelvis demonstrating a well-
defined expansile osteolytic lesion involving the left periacetabular region
and iliac bone with cortical thinning and trabecular destruction,
representing the first radiographic evidence of metachronous recurrence
followinga prolonged disease-free interval.
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final follow-up, marked sclerosis and osseous
remodeling were evident without radiographic
signs of progression (Fig. S). Clinically, the patient
experienced complete resolution of pain within 3
months of initiating treatment and returned to
unrestricted functional activity. At the latest
follow-up, 4 years after treatment initiation, there
was no evidence of local progression, pulmonary
metastasis, or development of new skeletal
lesions.

Discussion

Multicentric GCT is arare entity, representing less
than 1% of all GCTs, and metachronous lesions
are a subset of these cases [4,5,6]. Most

Figure 3: Whole-body 18F-Fluorodeoxyglucose positron emission tomography—computed
tomography (PET-CT) evaluation. (a) Maximum-intensity-projection image showing

metachronous lesions are diagnosed within 3-S5
years of treatment of the index lesion, although
intervals of over 10-20 years have been
documented, highlighting the highly

metabolically active lesions in the pelvis and bilateral proximal femora. (b) Fused PET-CT unpredictable natural history of this tumor [6,7].

showing the bilateral iliac lesions. (c) Corresponding CT image demonstrating iliac bone
destruction. (d) Fused PET-CT showing bilateral femoral-neck involvement. No pulmonary

metastases or additional skeletal lesions were detected.

intervals during the 1st year, every 6 months during the 2nd
year, and annually thereafter. Serial annual pelvic radiographs
demonstrated a sustained radiological response to therapy. The
initially expansile osteolytic lesion showed progressive
peripheral and intralesional sclerosis, gradual trabecular
reconstitution, and stabilization of lesion margins over time. At

Figure 4: Histopathological examination of the lesion. Hematoxylin and eosin-stained sections demonstrate
hemorrhage and a cellular tumor composed of numerous osteoclast-like multinucleated giant cells (black
arrows) within a background of mononuclear stromal cells (a, Hematoxylin and Eosin [H&E] x100; b, H&E

Metachronous multicentric GCT is defined by
the development of anatomically separate lesions
with a disease-free interval between them. The
usual sites involved are distal femur, proximal
tibia, distal radius and proximal humerus, consistent with the
common distribution of solitary GCT [1,5]. Pelvic
involvement, as seen in our case, is less common and poses
unique management challenges because of the proximity to the
hip joint and the morbidity associated with extensive
reconstruction.

The pathogenesis of metachronous
disease is not fully understood. The
suggested mechanisms include the
activation of dormant neoplastic
stromal cells, de novo formation of
independent primary tumors, and less
likely, occult metastatic spread [4,6].
The absence of pulmonary metastasesin
our patient and in most reported cases
supports the idea of independent
tumorigenesis instead of true metastatic
disease.

Tk :l%&f._

Brown tumors of hyperparathyroidism
are included in the differential diagnosis
of multiple lytic lesions of bone and can
closely resemble GCT radiologically

x200). The stromal cells are round to oval and focally spindle-shaped with fine chromatin, inconspicuous and histologically [8]. Biochemical
nucleoli, and pale eosinophilic cytoplasm (c, H&E x400). Inmunohistochemistry shows diffuse nuclear eyaluation including serum calcium and

positivity for H3F3A G34W, confirming the diagnosis of giant cell tumor of bone (d, x400).

PTH is an integral part of diagnostic
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linesand downregulated expression of RANKL [13].

These experimental data are consistent with clinical data
reported by Dubey et al. [14] demonstrating increased
intralesional sclerosis, ultrastructural evidence of giant cell
apoptosis and favorable clinical results in patients treated
with zoledronic acid intravenously. Together, these studies
provide a strong biological foundation for the durable
radiological stabilization and resolution of symptoms seen
in our patient. While denosumab is gaining traction for
unresectable or recurrent GCT, zoledronic acid remains a
cost-effective and widely available alternative, particularly
in resource-poor settings. In the present case, pain reliefwas
achieved completely with the use of zoledronic acid
monotherapy, and radiological stabilization was
maintained for 4 years without the need for surgery.

The 16-year disease-free interval in our patient places this
case among the most delayed metachronous presentations

Figure S: Serial pelvic radiographs showing progressive sclerosis of the left reported in the literature and underscores the need for

periacetabular giant cell tumor following zoledronic acid therapy. (a) Baseline
radiograph demonstrating the osteolytic lesion. (b) One-year follow-up showing
early sclerosis. (c) Two-year follow-up demonstrating further sclerosis and lesion

prolonged, potentially lifelong, surveillance in patients
treated for GCT.

stabilization. (d) Final follow-up showing marked sclerosis and osseous remodeling,

consistentwith a favorable radiological response.

work-up [9]. Normal PTH levels in our patient ruled out
hyperparathyroidism and supported the diagnosis of true
multicentric GCT.

Multicentric GCT should be treated on an individual basis.
Surgical treatment is the standard for accessible lesions, but
periarticular and pelvic lesions may require extensive
procedures associated with significant morbidity and
functional compromise. Bisphosphonates such as zoledronic
acid inhibit osteoclast-mediated bone resorption, induce
apoptosis of osteoclast-like giant cells, and inhibit proliferation
of neoplastic stromal cells [10,11].

In addition to its antiresorptive effects, zoledronic acid has
demonstrated a direct tumoricidal effect on GCT cells. Cheng
et al. showed that nitrogen-containing bisphosphonates induce
apoptosis in both osteoclast-like giant cells as well as neoplastic
stromal cells, with zoledronic acid being the most potent [12].
Lau et al. also showed that zoledronic acid significantly reduced
proliferation and induced apoptosis in most GCT stromal cell

Conclusion

This case represents one of the most delayed presentations of
metachronous multicentric giant cell tumor reported in the
literature. It highlights the unpredictable behavior of GCT and
the importance of long-term follow-up. In carefully selected
patients with favorable tumor biology and preserved structural
integrity, zoledronic acid may provide an effective non-surgical
treatment option, supported by both experimental and clinical
evidence of direct tumoricidal activity.

Clinical Message

Metachronous multicentric giant cell tumor can occur after a
prolonged disease-free interval. Thorough metabolic evaluation is
essential to exclude mimics such as hyperparathyroidism. In selected
patients with preserved structural integrity and favorable tumor
biology, zoledronic acid may provide effective disease control
without surgical intervention.
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