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ABSTRACT

Introduction:- The introduction of denosumab has significantly impacted the treatment approach for giant
cell tumors (GCTs) of bone, a locally aggressive osteolytic neoplasm. This study aimed to
comprehensively investigate the pathomorphological and radiological changes observed in GCT patients
following neoadjuvant denosumab therapy. Material methods: - A retrospective analysis of 12 cases was
conducted, encompassing primary and recurrent GCT cases treated with denosumab. Clinical, radiological,
and histopathological features were thoroughly examined. All cases displayed Campanacci grade 3 lesions
with ambiguous borders. Results: - Neoadjuvant denosumab treatment led to distinct clinical benefits,
including reduced intraoperative bleeding and increased bone density, facilitating surgical procedures.
Histopathologically, denosumab-treated cases exhibited enhanced cellularity, prominent fibroblastic
proliferation, spindle cell arrangement, osteoid formation, and fibro-osseous components. The number of
osteoclast-type  giant  cells  significantly  diminished, = sometimes  approaching  absence.
Immunohistochemical analysis using P63 corroborated the diagnosis. Radiologically, denosumab-induced
changes included marked osteosclerosis, sclerotic rim formation, and increased intralesional osteosclerosis.
Conclusion: - These findings emphasize the significance of recognizing the diverse morphological and
radiological alterations in denosumab-treated GCTs.

Introduction

Giant cell tumour

is a locally aggressive osteolytic skeletal neoplasm representing 5% neoplasm of

bone . Most commonly occurs in young adults from 20 to 40 years of age with a slightly female

predominance °

. Generally, the tumour is considered benign and locally aggressive but rarely in

approximately 3% metastasis to lungs **. Malignant transformation of Giant cell tumours is extremely
rare and occurs in nearly 5% of cases®. Generally, treatment for giant cell tumour is surgery. Curettage
and high-speed burring are done using chemical adjuvants such as phenol, alcohol, and liquid nitrogen
or electrocauterization®. Defect filling is done with bone grafts or bone cement. Sometimes giant cell
tumour presents with a cortical breach or very thin cortex where curettage & bone grafting or resection
is difficult. Denosumab a human monoclonal antibody that explicitly inhibits RANKL, is used before
definitive surgical procedure. Denosumab decreases progression & increases calcification resulting in
better delineation of the tumour’. Denosumab-treated giant cell tumours shows many pathological and
radiological changes that are not consistent with a typical giant cell tumour 2. Consequently, the treated
tumours differ significantly from the pretreatment lesion’. sometimes it resembles other lesions of soft
tissue or bone, leading to confusing situations. There is no consensus about consistent
pathomorphological changes following denosumab treatment. Here we discuss the pathomorphological
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and clinical findings of 12 giant cell tumour cases who had received denosumab therapy before the
operative intervention.

Materials and methods

This study is a retrospective study which was conducted in the institution from Jan 2019 to December
2023. No informed consent was taken because of retrospective nature of study. All the informations
were taken from the previous medical records. We included giant cell tumour patients who had received
neoadjuvant denosumab therapy before surgery. Cases with Campanacci grade 2 & 3, which were
aggressive tumours with ambiguous border were included in the study. We included both primary and
recurrent giant cell tumour cases with denosumab treatment. All cases were evaluated with plain
radiograph & MRI (magnetic resonance imaging). We confirmed the diagnosis with core needle biopsy in
all cases. We excluded cases with any history of chemotherapy, radiotherapy exposure or inconclusive
diagnosis. Subcutaneous injections of Denosumab (120mg ) were given on days 0, 8,15 and then every
four weeks.

Treatment for giant cell tumour was given from a range of 5 months to 14 months. Along with
Denosumab, we provided daily 1500 mg of calcium carbonate plus 400 IU vitamin D. The number of
cycles and the adverse effect was noted. Radiographs were taken monthly to evaluate the
mineralization, ossification status in the lesion, septa formation, and corticalization. We did repeat CT
scan before the final operation. Tissues were 4% formalin-fixed, 7% nitric acid-decalcified, and paraffin-
embedded. Four-micron hematoxylin and eosin-stained sections were obtained.P63
immunohistochemistry was done in all Denosumab treated specimens. Soft tissue pathologists did all
the histopathology studies. All clinical and radiological examinations were reviewed and discussed by a
multidisciplinary committee.

Results

Clinical & Pathomorphological features

We included 12 giant cell tumour patients who had received neoadjuvant denosumab therapy before
surgery. All the patients were between age 18 to 48 years age (mean age 33 years) and out of which five
(42%) were male and rest seven (58%) were female. We found five cases were from the proximal tibia
(41.6 %), three (25%) from distal femur, two(16%) from the distal tibia and one (8.33%) from distal
radius. All cases were grade 3 according to Campanacci classification, which was aggressive tumours
with ambiguous border. Out of 12 cases, ten cases (83%) were primary & rest two (17%) cases were
recurrent giant cell tumour cases .After denosumab treatment patients went extended curettage &
bone grafting or resection . Intraoperative bleeding was less because of the reduction of microvascular
density. There was increase bone density which facilitated easy manipulation and reduced
intraoperative unintentional breach.

Pretreatment histopathology feature of all the cases was similar to characteristic giant cell tumour. The
histological features were the uniform proliferation of mononuclear tumour cells mixed with numerous
osteoclast type giant cells and scattered lymphohistiocytic inflammatory cells in pretreatment cases.

In post-treatment cases, there was gross increased cellularity in comparison to typical giant cell
tumours. There was a marked decrease in the number of giant cells in the histopathology. In two cases,
there was a gross reduction to a near absence of giant cells (Figure 1). There was predominant
fibroblastic proliferation. Spindle cells were arranged in a fascicular pattern (Figure 2). There was the
presence of osteoid and woven bone formation lined by osteoblasts (Figure 3). There was a proliferation
of fibroblasts also with the local storiform pattern. Most of the cases showed fibro-osseous component
merging with the peripheral shell of reactive bone (Figure 4). There was the proliferation of
mononuclear cells with round to oval nucleus with fine to vesicular chromatin. All fields were showing
low mitotic indexes with no necrosis. One case was showing partial resemblance with osteosarcomas
with mitotic count 1 to 2 per HPF.
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Radiological features

Pretreatment cases showed soap bubble appearance osteolytic lesion in epipysio metaphyseal
region in the plain radiograph. Lesions had thinned cortical wall with expansions. Some of the
patients had a cortical breach. There was narrow jone of transition with no surrounding
sclerosis. One case showed the pathological fracture. There was no matrix calcification or
mineralization in all cases.

Post-treatment cases showed marked osteosclerosis & sclerotic rim formation. The osteolytic areas
show osteosclerotic changes with opacity in the plain radiograph. Sclerotic changes are more
pronounced at the periphery of the tumour. The peripheral mineralized cortical borders were thick &
irregular (Figure 5). Intralesional osteosclerosis was of variable consolidation type.

CT scan showed sclerotic changes in tumour matrix and marginal sclerosis.CT delineates better sclerosis
& neocortex formation.

Discussion & Conclusion

A correct diagnosis requires the evaluation of histology and a careful correlation with radiological and
clinical findings. It is always a treatment dilemma for a locally advanced disease where getting clear
tumour-free margins is difficult. Denosumab has revolutionized the treatment of clinical course® and
approach to the disease under challenging situations'’. It inhibits the tumour growth and delineates the
borders clearly, facilitating definitive surgery’>. Denosumab is a monoclonal antibody inhibiting RANKL
receptor leading to the downgrading of tumours, but it produces many clinicopathological changes in
tumours commonly not seen in giant cell tumour™. Pathologist, Radiologist & treating surgeon should
be aware of those changes before treating.

Gross morphologically, there is a reduction of microvascular circulation to the tumour & reduction of
the tumour's gross size with well-delineated borders. Histopathologically there was a gross reduction of
giant cells in the tumour. There was gross increased cellularity with spindle cells arranged in a fascicular
pattern®. Osteoid formation was found in all cases which were lined by osteoblasts. Proliferated
fibroblast had a storiform pattern®. There was a very low mitotic index with no necrosis. P63 biomarker
was positive in all cases. P63 marker is always valuable adjunct for the diagnosis of giant cell tumour™.
Radiologically they showed osteosclerosis & sclerotic rim formation. Tumours showed both marginal &
intralesional osteosclerosis™.

There was no clear correlation between length of treatment and specific histopathological changes®.
Another limitation of our study was the small sample size and the retrospective nature of our research.
Some studies show malignant transformation after denosumab treatment™®*®, but in our study, we did
not get such changes.

In conclusion, denosumab treatment for giant cell tumour patients has increased in recent times.
Denosumab treated giant cell tumour of bone shows different degrees and patterns of ossification,
reducing osteoclast-type giant cells, fibrosis, and proliferation of mononuclear cells, with bland, oval to
spindle nuclei Y. The changes overlap many other neoplastic conditions like osteosarcoma,
osteoblastoma, etc. >. A pathologist should always be aware of pathological changes related to
Denosumab treated giant cell tumours. A detailed clinical, morphological and radiological evaluation
should be done. Malignant transformations should be excluded by assessment of clinical response to
denosumab, radiological and histological evaluation. The typical spectrum of histological changes in
giant cell tumours after denosumab therapy is marked depletion of osteoclast-type giant cells, atypical
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of the mononuclear cells, and an often-dramatic increase in the bone deposition. Chance of
sarcomatous transformation is always more in cases of long denosumab-treated patients.
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Figure Legends

Figure 1: - Predominantly mononuclear cells with round to oval nucleus, fine to vesicular chromatin and
moderate cytoplasm with occasional of giant cells. [x 200 H & E].

Figure 2: - Short fascicular arrangement of spindle cells [x 400 H & E ].
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Figure 3: -Woven bone formation [x400H & E ].
Figure 4: - Post Denosumab treatment radiological view (AP) & Lateral
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