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Abstract

Giant cell tumor of bone is a relatively rare primary bone neoplasm. 
It was originally classified as benign tumor; however, it rarely pre-
sents as aggressive disease with the potential to distant metastasis 
mainly in lung. The objective of this study was to present and dis-
cuss a case of metastatic giant cell tumor. A young female patient 
with a recent history of resected bone lesion, hospitalized with dysp-
nea, was investigated and extensive lung metastasis was found. She 
received one cycle of chemotherapy until availability of molecular 
targeted therapy; however, she died due to disease complications 1 
day after introduction of denosumab. This rare neoplasm is slightly 
predominant in females, typically occurring during the third or fourth 
decades of life, when bone maturity is reached. Accurate diagnosis is 
given by histopathological analysis. Microscopically the neoplasm is 
characterized by the presence of multinucleated giant cells of osteo-
clast type amid a richly vascular stroma of mononuclear cells. The 
standard treatment is curettage, filling with cement (polymethylmeth-
acrylate) or bone graft. The possibility of recurrence is significant, 
and 15-50% of cases are treated with simple curettage. In cases where 
surgery is not possible, the systemic treatment can be attempted. The 
choice of the treatment regimen is based on case reports or series of 
cases. Recently a promising targeted therapy emerged, denosumab, 
a monoclonal antibody directed to the RANK ligand-L. In our case, 
besides the severity of the disease, inadequate follow-up after surgery 
and delayed access to specialized services may have contributed to 
the outcome.
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Introduction

The giant cell tumor of bone (GCTB) is a relatively rare pri-
mary bone neoplasm. It represents about 5% of primary bone 
tumors and accounts for about 20% of bone benign neoplasms 
[1, 2]. GCTB is classified as benign; however, some case re-
ports describe aggressive forms of the disease with metastatic 
potential, most often to the lungs [3].

Around 60% of the cases of GCTB affect women, with 
70-80% of them typically during the third or fourth decades of 
life, when skeletal maturity is reached [3-5].

Historically the GCTB was first described in 1818 by 
Cooper and Travers; Nelaton deepened into its clinical features 
in 1860, but only in 1912 Bloodgood used the name “giant 
cell tumor” and employed local curettage and bone grafting as 
treatment, preventing member amputation as widely practiced 
until then [4, 6-8].

Systemic therapy is reserved to cases when surgery cannot 
be performed and it is based on feel case reports. This is a case 
report study to report the experience of the Hospital Sao Paulo 
(University Hospital - UH/Universidade Federal de Sao Paulo 
- UNIFESP) in the treatment of a case of metastatic GCTB.

Case Report

The patient was a 24-year-old female with a history of child-
hood asthma and no bronchospasm for many years. She had 
history of surgery for bone tumor in the distal region of the 
right tibia 8 months before admission in Hospital Sao Paulo; 
however, the material was not sent for histopathological anal-
ysis. Whole body computed tomography (CT) was not per-
formed at that time.

About 3 months after orthopedic surgery, the patient be-
gins with history of progressive dyspnea and 5 months later 
arrived in Hospital Sao Paulo.

She underwent investigation by clinical examination that 
revealed dyspnea without inflammatory or infectious char-
acteristic and distal tibia bulging. Imaging studies were per-
formed with chest radiograph (Fig. 1), CT of the leg (Fig. 2) 
and skeletal scintigraphy (Fig. 3).

Cytological research was also carried out by bronchosco-
py with transbronchial biopsy and biopsy of the tibial lesion. 
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The biopsies confirmed the diagnosis of giant cell tumor in 
both materials.

We opted for systemic therapy because of irresectability of 
pulmonary lesions; however, before starting systemic therapy, 
the patient developed sudden worsening of dyspnea by sponta-
neous right pneumothorax (Fig. 4).

After resolution of clinical complication, she started sys-
temic treatment with cisplatin 25 mg/m2 and doxorubicin 25 
mg/m2 on day 1 and day 2. Three days after the first cycle of 
chemotherapy, she developed respiratory failure and required 
mechanical ventilation with exclusion of infectious etiology. 
After a week in the intensive care unit, denosumab was made 
available by the board of the Hospital Sao Paulo in view of the 
severity of the case. Subcutaneously 120 mg was administered 
on the 10th day after the start of chemotherapy. However, the 
patient remained respiratory complications and died the day 
after receiving denosumab.

Discussion

The GCTB is rare bone neoplasm primarily classified as be-
nign; however, disseminated disease was described, most of-
ten to the lungs [3]. GCTB usually begins in the epiphysis of 
long bones and tends to expand into the metaphysis or the joint 
compartment [5, 8].

The most common symptom in the early stage of the dis-
ease is localized pain combined with a visible or palpable mass, 
sometimes with rapid growth [4, 5, 8]. The most involved sites 
in decreasing order of frequency are the distal femur, proximal 
tibia, proximal femur, distal radius and distal tibia [4, 5].

Lungs are the main metastatic site, and the recurrence of 
bone disease increases the risk of distant implants; approxi-
mately 5% of these recurrent cases develop lung disease [4, 9, 
10]. Multicenter disease at the diagnosis, as described above, 
is a very rare condition, affecting less than 1% of the patients 
[2].

Radiologically the GCTB presents itself initially as a lytic 
lesion without sclerotic margin, eccentric, within the limits of 

cortical. As it grows, it becomes insuflative, with a wide transi-
tion zone, thinned bone cortex, extensive remodeling and inva-
sion of metaphyseal bone, involving the whole bone diameter, 
disrupting the cortical, provoking pathological fracture and 
compromising the adjacent soft tissues [4].

Accurate diagnosis is given by histopathological analysis 
by punch biopsy or local resection. Differential diagnoses in-
clude brown tumor of hyperparathyroidism, aneurysmal bone 
cyst, osteogenic sarcoma, chondroblastoma and fibrosarcoma 
[1, 5, 8, 11].

The histogenesis of GCTB is still obscure, without any 
identified correlation between the histological grade at pres-
entation and tumor aggressiveness. It is assumed that giant 
cells are monocytes transformed into osteoclasts that express 
RANKL (kappa B nuclear factor receptor), an essential growth 
factor in the osteoclastic differentiation and activation [4, 5, 
10, 12].

Over the past 30 years, the GCTB, specially the localized 
form, has been treated with intralesional curettage, cement 
(polymethylmethacrylate) filling or bone graft and, alterna-
tively, with segmental resection of the lesion with surgical 
margins [4, 5, 9, 12].

The possibility of local recurrence is significant, reaching 
15-50% of the cases treated with local curettage [5]. When it 
occurs, 75% of them appear within the first 2 years of the fol-
low-up [13]. The use of chemical and thermal adjuvants, such 
as phenol, hydrogen peroxide and liquid nitrogen, reduced 
the recurrence rate to 17%, getting lower when cavity filling 
with cement was performed [8, 9, 12, 14, 15]. Wide en bloc 

Figure 2. Right leg radiography showing bone changes in the distal 
tibia. 

Figure 1. Chest radiograph showing multiple implants in the lungs. 
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resections promote greater control of the disease and lower re-
currence rates of about 5%; however, there is a higher rate of 
surgical complications, present in 16% of the cases, and func-
tional impairment [1, 3-5].

Radiotherapy presents a local control rate of the disease 
of 60-84%; however, due to the risk of sarcomatous degenera-
tion, described in up to 11% in some series of cases, this treat-
ment modality is reserved for cases with lesions unable to be 
removed with surgical margins, like those located in sacrum 
[4, 5, 8, 10, 12, 15].

Even for metastatic disease, the surgical resection remains 
the treatment of choice. In cases where surgery is not possible 
because of the patient’s adverse condition or disease itself, sys-
temic treatment can be used. The choice of systemic treatment 
regimen is made based on small studies reports or series of cas-
es. No prospective studies have evaluated the chemotherapeu-
tic treatment of GCTB. The agents most commonly reported 
are ifosfamide, cyclophosphamide, doxorubicin and cisplatin 
in various combinations. Interferon is described for the treat-
ment of aggressive GCTB; however, this drug is associated 
with several potentially serious adverse effects, remaining cur-
rently as an option after the failure of surgery, radiotherapy and 
targeted molecular therapy [8].

Recently a promising new treatment option with molec-
ular targeted therapy has emerged, the denosumab, a mono-
clonal antibody directed to the RANK ligand-L, preventing 
it from binding to the receptor of nuclear factor kappa-B and 
interrupting the osteoclast differentiation and activity. A small 
phase 2 study with 35 patients showed a 86% rate activity 
against the disease with up to 65% reconstitution of cortical 
[16]. However, it is not available for use in the Brazilian public 
health system.

In the current case report, it was decided for the use of 
conventional chemotherapy regimen with cisplatin and doxo-
rubicin, described by another report in which a single patient 

had been submitted to surgery and adjuvant chemotherapy, 
achieving prolonged disease control [17]. Interferon would be 
a plausible drug, but it was not available in our service. After 
the end of the first chemotherapy cycle, the patient received 
one application of denosumab, but she died of lung metastases 
complications after just 1 day, without possibility of experi-
encing the benefits of treatment.

Conclusion

GCTB is rare neoplasm with unpredictable behavior consider-
ing its histopathological analysis. The main treatment is still 
based on intralesional curettage associated or not with cement 
filling or bone graft, leaving the systemic therapy options for 
cases where surgery is not feasible. The prognosis depends 
mainly on the behavior of the disease, since there are no prog-
nostic markers for this tumor.
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