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Abstract:

Objective: Giant cell tumor (GCT) represents around 4-5% of all primary bone tumors. The purpose of this
article is to report this unusual case of benign metastasizing GCT and simultaneously emphasize on the role of
immunomarkers in predicting the aggressive behaviour of such lesions and a brief review of literature along with
the proposed management strategies in these patients.

Case: We report a rare case of benign GCT in a 24 years old Asian female. Initial presentation of the disease was
9 years back with involvement of lower end of right humerus; development of a multicentric lesion in right 4"
metacarpal 2 years after the humerus lesion, and elbow tumor recurrence after 6 years. In all instances en-block
tumor resection with bone grafting was performed. Now, the patient presented to us with recurrent tumor at both
sites; radiological types 2&3 lesions, local lymphatic involvement and metastatic nodules in bilateral upper
pulmonary lobes. Right shoulder disarticulation with biopsy of pulmonary metastases was performed.
Histopathology revealed a benign GCT morphology. Immunohistochemistry for Ki67 showed higher expression,
while p53 showed negative staining.

Conclusion: GCT is still one of the most obscure and intensively examined tumors of bone. Histology does not
predict the clinical outcome & few studies have been performed to identify new markers predictive of aggressive
behaviour. A relationship between increased proliferative rate (higher Ki67 expression) and possibility of
recurrence has been found. Few pilot studies have demonstrated correlation of p53 mutation with local
recurrence and malignant transformation.

Keywords: GCT, multicentric, recurrence, metastases, Ki67, p53.

Anshu Jain et al IMSCR Volume 03 Issue 07 July Page 6892



Introduction

GCT is still one of the most obscure and
intensively examined tumors of bone. It is a
benign but locally aggressive tumor found in the
epiphysis of young adults with a closed epiphyseal
plate.) Nearly 50% cases occur in the region of
knee, <5% affect tubular bones of hands and
feet.®

The incidence of metastasis as well as
multicentricity in GCT is low. Very few cases
have been reported till date which had a regional
lymphatic involvement at the same time as
pulmonary involvement. This could suggest the
hypothesis of lymphatic metastases being one of
the pathways for dissemination of giant cell tumor
of bone.

No definite prognostic markers for GCT have
been defined till now. Histology does not predict
the clinical outcome and neither do the tumor
characteristics. ®* Researchers continue to search
for a reliable marker that could predict the
outcome of patients with GCT. Through this case,
the authors intend to highlight the role of
immunohistochemical markers,viz. p53 & ki67
index, as upcoming factors to satisfy this need.

Case Presentation

A 24 year old Asian female initially presented
with complaint of swelling in the lower end of
right humerus 9 years back. On investigating, she
was diagnosed as a case of benign GCT. She
received treatment for the same in the form of en-
block tumor resection with ipsilateral fibular
grafting, and was subsequently discharged in a
satisfactory condition. However, 2 years later, she
presented again with a similar swelling in her
right 4™ metacarpal region. This also turned out to
be benign GCT and was treated similarly as en-
block tumor resection with free fibular strut
grafting for 3", 4™ & 5" metacarpal, and the
patient was discharged. She again presented with
recurrence of right elbow tumor, and was treated
with tumor mass excision with arthrodesis of
elbow joint with fibular strut graft, and fixation
with broad DCP with bone graft from head of
right radius. This time patient did not come for

regular follow up after discharge. Now this patient
again presented with swelling around right elbow
region with a concurrent swelling in the right
hand. These had been present for duration of one
year and were increasing in size. The elbow joint
swelling extended from mid arm to mid forearm,
with a wound m/s 10 cms present over postero-
medial aspect. Elbow was fixed at 90 degree
flexion. The right hand swelling was involving
whole of the hand as well as wrist, with a distal
wound and multiple bleeding points. Finger
movements were present. On palpation, both the
swellings were hard & tender with clearly defined
margins. Distal neuro-vascular status was intact.
She also had two enlarged right axillary
lymphnodes, which on FNAC showed only
reactive morphology. Rest of the general and
systemic examination was unremarkable. Routine
blood investigations were unremarkable.
Radiograph of the right hand showed an expansile
lesion of the 4™ metacarpal with destruction of 3"
and 5" metacarpal bones (Figure 1a) along with
an expansile lytic lesion of the lower end of right
humerus (Figure 1b). CT scan showed large
heterogeneously enhancing multifocal soft tissue
lesion in the right hand, arm around the right
elbow and forearm. Lesion was involving the
adjacent muscles and subcutaneous planes.
Multiple necrotic areas and multiple foci of
calcification were noted within the lesion (Figure
2a). Importantly, an incidental finding of
metastatic nodules were also noted in bilateral
upper lobes of visualized lung parenchyma (Fig
1c). CT findings were suggestive of recurrent
giant cell tumour of the lower end of right
humerus and right metacarpal bones, with
lymphatic metastasis to right forearm and right
elbow joint region, with lung metastasis (Fig 2b).
Right shoulder disarticulation with biopsy of
pulmonary metastases was performed.
Microscopic examination of the primary tumor,
recurrent tumor as well as pulmonary metastasis
revealed sheets of round to oval polygonal to
elongated mononuclear cells mixed with
numerous osteoclastic giant cells containing 50-
100 nuclei with opened up chromatin and 1-2
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nucleoli (Figure 3a). Occasional mitosis of typical
type was noted (Figure 3b). Extension of the giant
cell lesion to the adjacent skin and soft tissues
with reactive bone formation is present (Figure

and p53 was further done. Ki 67 staining showed
increased nuclear positivity in >10% of the
tumour cells (Figure 4a), while p53 showed
negative staining (Figure 4b).

3c). Hence, a diagnosis of recurrent multicentric
benign giant cell tumor of bone with metastasis to
bilateral lung fields and regional lymphatic
involvement was made. Immunostaining for Ki 67

Patient was discharged subsequently in good
condition along with an advice for regular follow
up. Radiotherapy or chemotherapy was not given.

DER AP,
Fig 1a: Radiograph of the right hand showing an expansile lesion of the 4th metacarpal with destruction of
3rd and 5th metacarpal bones.
Fig 1b: Radiograph showing expansile lytic lesion of the lower end of right humerus.
Fig 1c: Chest radiograph showing multiple metastatic nodules.

Fig 2a: CT showing multiple necrotic areas and multiple foci of calcification Wlthln the lesion.
Fig 2b: CT scan showed large heterogeneously enhancing multifocal soft tissue lesion in the right hand, arm
around the rlght elbow and forearm W|th Iymphatlc metasta3|s

Fe s . .
Fig 3a: Photomlcrograph of the IeS|on con3|st|ng of sheets of round to oval polygonal to elongated
mononuclear cells mixed with numerous osteoclastic giant cells containing 50-100 nuclei with opened up
chromatin and 1-2 nucleoli (H &E X 10x).
Fig 3b: High power photomicrograph showing stromal cells with giant cells containing 50-100 nuclei with
opened up chromatin and 1-2 nucleoli. Occasional atypical mitoses also seen (H &E X10x).
Fig 3c: Extension of the lesion to the overlying skin and soft tissues with reactive bone formation (H &E
X40x).
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Fig 4a: Ki 67 staining showing increased nuclear positivity in >10% of the tumour ceIIs (IHC Ki67 X 40x).
Fig 4b: Photomicrograph showing negative p53 staining (IHC p53 X 40x).

Discussion

Giant cell tumor of the bone is a locally
destructive benign neoplasm occurring in long
bones of post pubertal adolescents and young
adults where it is found in the epiphysis. Local
recurrence occurs in approximately 25% of
patients, multicentricity is rare and distant
metastases are uncommon. Histologically, they
are composed of many large multinucleated giant
cells dispersed diffusely among mononuclear cells
of benign morphology. They are basically
neoplasms of stromal cells that recruit a
mononuclear population of haematopoeitic cells®
These multinucleated giant cells have been
suggested to produce factors that might stimulate
the growth of stromal component but this
hypothesis is as yet unexplored further.

Various studies have shown minor genomic
instabilities in giant cell tumors of bone in vitro'™*
® These instabilities have been suggested to be the
reason behind the low but definite probability of
malignant  transformation and  metastasis
clinically. Local recurrence of GCT of bone is
quite common with a frequency of 10 to 20%,
and the probability of recurrence depends on the
aggressiveness  of the initial  surgery.®?
Pulmonary metastasis of benign GCT of bone was
first reported by Finch and Gleave in 1926.(11)
Since then, it has been reported in an average of
3% of cases (incidence ranging from 2.2 to 4.5%
in different studies).®** Other sites of metastasis
can be brain, kidney, adrenals, GIT, other bones
and skin.®>?Y More than half of the metastasis

occurred in local
recurrence.

Some authors explain the pulmonary lesions as
secondary to the tumor emboli often seen in
peripheral vessels of GCT due to microvascular
trauma during prior surgery and regard the
nodules found in the lung as implants and not
metastasis.*?? Others have not found any
correlation between the frequency of detection of
tumor emboli in vessels and that of pulmonary
involvement.®?® We agree with the latter view as
seeding of the vessels during curettage cannot
explain the simultaneous pulmonary and regional
lymph node involvement in our case. Recurrence
of the tumor at the earlier site along with
dissemination to the lung through the lymphatics
explains our case scenario in a better fashion.

Few cases of GCT of bone can undergo malignant
transformation also with a varied incidence in
various reports. WHO publication, however,
mentions the incidence to be 1%.%%

Giant cell tumor of the bone can have a varied
progression with most of the cases having good
prognosis. But some cases can have multiple
recurrences and pulmonary involvement while
still others can have a malignant transformation.
Unfortunately till now, no definite prognostic
factor has been defined which can predict the
patient outcome satisfactorily.

The characteristics of the tumor (including tumor
size, localization, surgical stage of the tumor,
involvement of subchondral bone or presence of
pathological fracture) have not been proven to

patients who also had
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have any effect on the prognosis. However, it has
been noted in various studies that involvement of
the small bones of the hands was associated with a
higher risk of recurrence (as was seen in our case
also). GCTs of the hand bones have been shown
to be more aggressive, associated with an earlier
and higher risk of recurrence and are more likely
to metastasise to the lungs.®

Campanacci et al,®® developed a classification for
GCT based on their radiographic features. The
radiographic grade-1 of Campanacci et al, ®®
represents a quiescent form, in which the cortical
involvement is minimal, if at all. Only 10% to
15% of GCTs belong to this rare stage which can
even be asymptomatic. The most common active
grade-2 lesions show extensive cortical thinning
and bulging. The aggressive grade-3 lesions break
through the cortical bone and have a soft tissue
component covered by a pseudocapsule and
periosteum. On rare occasions, the tumour extends
its barrier, the articular cartilage, and enters the
joint. This radiological staging system of GCT by
Campanacci et al. does not provide reliable
prognostic significance in terms of recurrence
rates or functional results nor valuable guidelines
for decision-making on surgical treatment of
GCT.#®

Tumours and tumour-like lesions containing giant
cells with a similar radiographic appearance such
as juvenile solitary or aneurysmal bone cysts,
chondroblastoma, chondromyxoid fibroma, giant-
cell reparative granuloma, nonossifying fibroma,
eosinophilic  granuloma, high-grade central
osteosarcoma should be considered in the
differential diagnosis.

Giant cell rich osteosarcoma is an important
differential in such cases as they will have a
similar presentation with distant metastasis.
Hence, it is important to rule out this lesion before
considering the possibility of benign metastasizing
GCT of bone.

The histological grading has also been found to be
of little value and benign histology does not
necessarily correlate with the clinical behavior of
the tumor.*® Flow cytometry was earlier

considered to be a promising prognostic factor but
has failed to prove its value.?"?®
Immunohistochemical examination has come up
as a new potential prognostic marker and it has
been proven that there is a relationship between
the increasing rate of proliferation and the
probability of recurrence. The rate of proliferation
can be determined through immunohistochemical
staining for Ki 67. Few pilot studies have
demonstrated the correlation of p53 mutation with
local recurrence and malignant transformation. An
over expression of p53 was found in GCT
metastasizing to lung. “® In our case, increased
nuclear positivity for Ki67 was found in >10% of
the tumor cells while p53 was negative. This was
similar to the findings of Osaka et al who proved a
worse prognosis of patients with increased Ki67
proliferation index,®® with increased mortality in
this group. p53 was not shown to be of much
value in their study either.

The overall survival rate of metastasizing GCT
has been reported to be 80 to 85%.°Y
Sporadically, spontaneous regression of the
pulmonary metastasis has also been seen,*% but
the overall mortality is 15 to 20%.%2 However,
the prognosis becomes poor if the patient develops
malignant transformation. The mortality rate in
such cases has been found to be 50% despite
treatment.®*

The treatment of choice for the lung nodules is
surgical excision.?**Y In cases where complete
excision is not possible, partial excision can
suffice. In more advanced cases with unresectable
tumors,  radiotherapy is  recommended.®®
Alternatively, denosumab, which blocks the
cytokine receptor activator of nuclear factor-xB
ligand (RANKL) may be beneficial,®® because
GCT overexpress RANKL and its receptor.®”
Because of the varied prognosis of GCT and the
lack of a definitive prognostic marker, all cases
must be monitored closely for any radiologic or
histologic evidence of sarcomatoid
transformation. Although radiological follow up
with X rays as well as CT scan has been
recommended, ®? in resource poor countries like
India only X ray follow up should suffice.
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Conclusion
Although GCT of bone is a benign lesion and is
associated with an overall good prognosis, it has a

tendency for local

recurrence and distant

metastasis (mostly pulmonary) in a small number
of cases.

Before considering the diagnosis of benign
metastasizing GCT, the possibility of giant
cell rich osteosarcoma should be ruled out
as both of them might have a similar
presentation

Ki 67 index and p53 can prove as
important prognostic markers for GCT.
However, more research is needed in this
direction.

Till the time a definitive prognostic marker
can be developed for GCT, regular clinical
and radiological follow up seems to be the
only method for early diagnosis of
recurrence, distant  metastasis  and
malignant transformation of these lesions.
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