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Case Report
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ABSTRACT
Tumors that are metastasizing generally considered as malignant. But there are exceptions. Giant cell tumor of bone is
well known for its potential to metastasize without sarcomatous transformation. Potential of benign GCT to
metastasize was first reported by Jaffe et al in 1940. Prevalence of pulmonary metastasis in benign GCT is between 19%. Factors favoring metastasis include recurrence of tumor, surgical manipulation of initial bone tumor, location of
femur etc. Peripheral or basilar portion of pulmonary parenchyma is involved commonly. Eventhough death reported
in 16-25% of cases, overall it has a favorable prognosis. Surgical resection is preferred treatment for pulmonary
metastasis. In the present study 2 case studies were done. In 1 st study 18 year old female, known case of GCT Lt tibia,
with history of curetting and cementing presented with pain and swelling at same site and pulmonary metastasis 1
year later. Biopsy from initial as well as recurrent tumor confirmed benign GCT without any features of atypia,
mitosis or necrosis. Aspirate from pulmonary lesion showed osteoclastic giant cells. No treatment given to metastatic
deposits and is asymptomatic even though size of pulmonary lesions is increasing. And in second study a 22 year old
female, with past history of GCT referred to our institution for evaluation of lung lesion detected in X-ray. Patient
underwent metastatectomy here and histopathology was similar to that of bone lesion. There was no evidence of
sarcomatous transformation both in initial and recurrent lesion. Patient is asymptomatic other wise and doing well.
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metastasis from the same institution and review the
characteristics of such distant metastasis.

INTRODUCTION
Giant cell tumour is a benign, locally aggressive
neoplasm which is composed of sheets of neoplastic
ovoid mononuclear cells interspersed with uniformly
distributed large, osteoclast- like giant cells.1 Giant cell
tumor accounts for around 4-5% of bone tumors. The
peak incidence is between the ages of 20 and 45. i.e. after
attaining skeletal maturity. It presents as a lytic lesion at
the epiphyseal end of long bones like distal femur,
proximal tibia and distal radius.2 Though considered as a
benign tumor, it has an unusual ability to metastasize. We
report 2 cases of benign GCT having pulmonary

CASE REPORT
Case 1
An 18 year old female, presented with pain and swelling
of proximal part of Left tibia of few days’ duration. She
gives history of GCT at same site and had undergone
curetting and cementing 1 year back from the same
institution. Patient was evaluated radiologically and
found to have recurrence of lesion at tibial tuberosity
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(Figure 1). Computed Tomography thorax showed
multiple enhancing nodular lesions of varying sizes in
both lung fields, largest measuring 14x13mm in posterior
segment of left upper lobe.

intralesional curetting and cementing 3 years back and
was on regular follow up thereafter. She married later and
diagnosed to have recurrent growth after 2 years, when
she was 4 months pregnant. Patient underwent wide
excision and custom total knee replacement from
elsewhere. Histopathology report showed Benign GCT
with foci of prominent mitosis of 3-6/10 high power field.
No nuclear atypia/ atypical mitosis or necrosis noted.
During preoperative work up, multiple nodular lesions of
5mm to 28mm size noted in both lung fields, more
towards periphery of lung fields without lobar
predominance (Figure 3).

Figure 1: Anteroposterior radiograph of left knee
joint of 18 year old female, showing recurrent lytic
lesion on tibial tuberosity.
Other investigations were within normal limits. She gave
no history of respiratory symptoms. Open biopsy from
the recurrent tumor performed and gross pathology
showed multiple tiny bits of grey white tissue aggregate
measuring 2x1x1 cm. Microscopic examination revealed
benign GCT without any features of atypia, mitosis or
necrosis (Figure 2B). Biopsy from initial tumor reviewed
which also had a similar histopathological picture (Figure
2A). Radiologically guided aspirate from pulmonary
lesion showed osteoclastic giant cells followed which
patient was treated with Enneking arthrodesis. No
treatment was given to metastatic deposits. She is
asymptomatic after follow up of 1 year even though size
of pulmonary lesions is increasing.

A

Figure 3: CT scan showing multiple
pulmonary metastasis.
But metastatectomy deferred as she was pregnant. After
giving birth to a healthy baby through Caesarian section
after 6 months, patient underwent metastatectomy in our
institution. She had no respiratory symptoms and was
normal during general & respiratory system examination.
Largest lesion which was located in periphery of upper
lobe of left lung excised. Wedge resection specimen of
lung showed a well circumscribed lesion of 4x4x3 cm
involving the resected margin and a satellite lesion
measuring 2x1x1 cm (Figure 4).

B

Figure 2: Microscopic findings of the primary (A) and
of the recurrent (B) lesion. The tumor consisted of
osteoclast-like giant cells and mononuclear stromal
cells. No nuclear atypia or increased mitosis noted
(H&E stain, 400X).
Case 2
22 year old female, with past history of bone tumor
referred to our institution for evaluation of lung lesion
detected in X-ray. She was a known case of giant cell
tumor of right femur, for which she had undergone

Figure 4: Pulmonary wedge resection specimen
showing a well circumscribed lesion of 4x4x3 cm
which involves the resected margin and a satellite
lesion measuring 2x1x1 cm.
Cut surface of lesion was grey brown with grey white
areas in between. The histological appearance of the
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resected metastatic lung tumor was remarkably similar to
that of the bone lesion (Figure 5 A&B). There was no
evidence of sarcomatous transformation either in
recurrent lesion or in metastasis. Patient was
asymptomatic other wise and doing well.

A

B
B

Figure 5: Microscopic findings of metastatic lesion
showing (A) Congested lung parenchyma with a
metastatic deposit (H&E stain, 100X) (B) The tumor
consisted of many osteoclast-like giant cells and
mononuclear stromal cells, which are compatible with
a typical GCT. The histological features of the
metastatic lesion closely resembled those of the
primary lesion. No nuclear atypia or increased mitosis
noted. (H&E stain, 400X).
DISCUSSION
It is clear that any neoplastic condition that exhibits
spread and subsequent growth at distant sites is by
definition malignant. One of the exceptions to this rule is
GCT. Although distant metastasis from GCT is known to
be rare, cases were reported in locations like bone,
muscle, lymph node, breast, penis, skin, brain, adrenal,
GIT, kidney with lung being the common site having an
incidence between 1-9%.2-12,15
Clinical data from literature shows that age of the patients
ranges between 15-61 with mean age being 31.8 with a
male predominance.16 Risk factors for pulmonary
metastasis include primary site, locally aggressive
tumors, multiple recurrences and modality of treatment of
primary tumor.4,7,10,11 Most of the cases reported show
distal femur as the common primary site followed by
proximal tibia and distal radius.5,7,16 According to
Enneking system, there are 3 stages for benign GCT:
stage 1, latent; stage 2, active; and stage 3, aggressive.18
Study conducted by Chun-Chieh Chen shows that
pulmonary metastasis developed more commonly in stage
3 lesions with cortical erosions.11 Benign GCT of bone
with pulmonary metastasis occurs most frequently in
recurrent cases; these recurrent tumours have the
potential to develop malignant biological behavior.8-10
Study by Viswanathan S shows that, out of 24 tumors
metastasized, 13 developed recurrence prior.14 Searching
through literature, surgery alone or combined with
radiation was the usual treatment modality employed for
primary tumor in many of the cases. Most of the primary
tumors were treated by curetting and bone grafting. But
recurrence treated by excision and arthrodesis. The usual

interval between initial surgery and metastasis ranges
from 4 to 132 months.9,11,12,16,19 Siebenrock et al reported
metastasis even after 24yrs in one patient.10 In one of the
studies, pulmonary metastasis detected even before the
primary lesion in sacrum discovered.17 Even delay for
primary treatment can also favor development of
pulmonary metastasis.11
Mechanism of metastasis from this histologically benign
tumor is considered to be same as that of other malignant
tumors. Local vascular permeation and emboli formation
is considered by some authors to be the reason for
metastasis to lung.3,9,20 This can be by the action of tumor
itself or by any surgical procedure. ie why some
suggested surgical procedure accelerate development of
pulmonary metastasis.8,10,11,19 Report by Viswanathan et
al, shows that there is no association between metastasis
and risk factors such as locally aggressive disease and
multiple recurrences.
The clinical and roentgenographic stage proposed by
Enneking is more predictive of prognosis of giant cell
tumor rather than cytological features.18 The
histopathological grade in GCT of bone not indicative of
prognosis.8 There is currently no definitive method to
predict distant metastasis in GCT based on histology.14
However, radiographic grading using Campanacci’s
classification system is useful to assess the prognosis.8
Pulmonary metastasis can be solitary or multiple. Some
metastasis spears to grow very slowly and regress
completely spontaneously but some grow very
rapidly.8,12,16 Pulmonary metastasis are usually seen as
round to oval nodular opacities of homogenous density
ranging from 0.5cm to 8cm. They are commonly located
in peripheral and basilar regions of lung. They are usually
parenchymal, although endobronchial metastases rarely
have been described.5 Eventhough CT is considered to be
better than X-ray for their identification, no
distinguishing features are described compared to size,
edge, shape or distribution.4
Gross appearance of the metastatic nodules is yellow-tan
variegated with hemorrhage and necrosis.14 Histologic
sections from the primary tumor as well as from the
metastases reveals an identical picture of giant cell tumor
of bone.3,10 Histological findings show sheets of plump
oval and spindle shaped cells with many multinucleate
giant cells intermingled in between. Distribution of giant
cells may be focal or diffuse. The stromal cells usually
have regular nuclei. No nuclear atypia seen. Nuclei of
giant cells were similar to that of stromal cells. In
addition, routine features seen in GCTs such as osteoid,
fibrosis, collagenization, ectatic blood channels, and focal
storiform pattern also were noted.14,16 Spindle cell filled
areas were noted near periphery in pulmonary nodule.16
There was no evidence of any atypical features: no
anaplasia observed in the primary, recurrent, or
metastatic lesions.

International Journal of Research in Medical Sciences | March 2017 | Vol 5 | Issue 3

Page 1133

Nair GG et al. Int J Res Med Sci. 2017 Mar;5(3):1131-1134

Mitosis upto 7/10 hpf reported in few cases.16 No atypical
mitotic figures were seen in any of the primary or
metastatic lesions.14 DNA analysis by flow cytometry of
primary tumor and metastasis shows similar pattern.15
Treatment for metastatic lesion is still a controversy.
According to the various literature surgical excision is the
common practice. Wedge resection, lobectomy and
thoracotomy were the usual treatment modalities
employed.16 Radiation and or chemotherapy is useful for
anatomically inaccessible lesions.16
As evident from the literature, GCT with pulmonary
metastasis usually have an excellent survival rate of
85%.16 20% of patients with metastases die of the disease.
This excellent prognosis may be due to their self-limited
behavior. The pulmonary nodule which usually have
giant cell lesion in the centre will gradually convert into a
fibrotic bony reactive peripheral rim. Some may regress
completely into an ossified tissue, may be mediated by
immunological mechanisms.16
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Careful follow up of these lesions is required by serial X
rays. Even though they have an indolent nature, few may
progress and develop symptoms.

13.

Funding: No funding sources
Conflict of interest: None declared
Ethical approval: Not required

14.

REFERENCES

15.

1.

2.

3.

4.

5.

6.

7.

Fletcher CDM, Unni KK. World Health
Organization Classification of Tumours. Pathology
and Genetics of Tumours of Soft Tissue and Bone.
2002.
Muheremu A, Niu X. Pulmonary metastasis of giant
cell tumor of bones. World J Surg Onco.
201412:261
Bertoni F, Present D, Enneking WF. Giant-cell
tumor of bone with pulmonary metastases. J Bone
Joint Surg Am. 1985;67(6):890-900.
Tubbs WS, Brown LR, Beabout JW, Rock MG,
Unni KK. Benign giant-cell tumor of bone with
pulmonary metastases: clinical findings and
radiologic appearance of metastases in 13 cases.
AJR Am J Roentgenol. 1992;158:331-4.
Gupta SS, Kumar N, Mehrotra B. Endobronchial
metastasis in benign giant cell tumor of bone in a
25-year male -Second case report with literature
review. Lung India : Official Organ of Indian Chest
Society. 2015;32(4):409-10.
Jewell JH, Bush LF. Benign giant cell tumor of
bone with a solitary pulmonary metastasis. J Bone
Joint Surg Am. 1964;46:848-52.
Dominkus M, Ruggieri P, Bertoni F. Histologically
verified lung metastases in benign giant cell
tumours—14 cases from a single institution. Int
Orthop. 2006;30(6):499-504.

16.

17.

18.
19.

20.

Osaka S, Sugita H, Osaka E, Yoshida Y, Ryu J,
Hemmi A, et al. Clinical and immunohistochemical
characteristics of benign giant cell tumour of bone
with pulmonary metastases: case series. J Orthop
Surg Hong Kong. 2004;12(1):55-62.
Rock MG, Pritchard DJ, Unni KK. Metastases from
histologically benign giant-cell tumor of bone. J
Bone Joint Surg Am. 1984;66(2):269-74.
Siebenrock KA, Unni KK, Rock MG. Giant-cell
tumour of bone metastasising to the lungs. A longterm follow-up. J Bone Joint Surg Br.
1998;80(1):43-7.
Chun-chieh chen, Chi-ti ng liau, Chih-hsiang chang,
Yung-heng hsu, Hsin-nung shih. Giant Cell Tumors
of the Bone With Pulmonary Metastasis.
Orthopedics. 2016;39(1):e68-e73.
Kay RM, Eckardt JJ, Seeger LL, Mirra JM, Hak DJ.
Pulmonary metastasis of benign giant cell tumor of
bone. Six histologically confirmed cases, including
one of spontaneous regression. Clin Orthop Relat
Res. 1994;(302):219-30.
Katz E, Nyska M, Okon E, Zajicek G, Robin G.
Growth rate analysis of lung metastases from
histologically benign giant cell tumor of Bone.
Cancer. 1987;59(10):1831-6.
Viswanathan S, Jambhekar NA. Metastatic Giant
Cell Tumor of Bone: Are There Associated Factors
and Best Treatment Modalities? Clin Ortho Rel Res.
2010;468(3):827-33.
Present DA, Bertoni F, Springfield D, Brayalan R,
Enneking WF. Giant cell tumor of bone with
pulmonary and lymph node metastases A case
report. Clin Orthop Relat Res. 1986;209:286-91.
Bertoni F, Present D, Sudanese A, Baldini N,
Bacchini P, Campanacci M. Giant-cell tumor of
bone with pulmonary metastases. Six case reports
and a review of the literature. Clin Orthop Relat
Res. 1988;(237):275-85.
Stargardter FL, Cooperman LR. Giant cell tumour
of sacrum with multiple pulmonary metastases and
long term survival. Br J Radiol. 1971;44:976-9.
Enneking WF. Musculoskeletal tumor surgery. New
York: Churchill Livingstone. 1983.
Kitano K, Shiraishi T, Okabayashi K, Iwasaki A,
Kawahara K, Shirakusa T. A lung metastasis from
giant cell tumor of bone at eight years after primary
resection. Japanese J Thorac Cardiovasc Surg.
1999;47(12):617-20.
Ozkan C, Kalaci A, Ozbarlas S. Giant-Cell Tumor
of Bone with Pulmonary Metastases: Treatment by
Combination of Chemotherapy and Whole-Lung
Radiotherapy. Case Report. Firat Tip Dergisi.
2007;12(4)306-10.

Cite this article as: Nair GG, Rajan G, Supriya NK,
Sathi PP. Benign giant cell tumor of bone with
pulmonary metastasis-report of two cases and review
of literature. Int J Res Med Sci 2017;5:1131-1134.

International Journal of Research in Medical Sciences | March 2017 | Vol 5 | Issue 3

Page 1134

