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A Rare Case Report of Giant Cell Tumor in Metacarpal Bone

Tarun Teja', Sandeep Shrivastava', Raghvendra Singh', Shreenivas Nalhe', Vinit Rathod'

Learning Point of the Article:
Suspecting giant cell tumor even in atypical sites such as the metacarpal, diagnosis followed by definitive treatment in a single surgical
intervention.

Introduction: Giant cell tumor (GCT), also known as osteoclastoma, is an osteolytic, predominantly benign yet locally aggressive neoplasm
that manifests in young adults within the meta-epiphyseal region of long bones, specifically the distal femur, proximal tibia, distal radius, and
proximal humerus, in that order of prevalence. GCT of the metacarpal (MC) exhibits distinct characteristics compared to other long bones. It
exhibits more aggressive behavior with involvement of the entire length of the MC and expansion into the soft tissue. Literature reports an
incidence of 1.7% for GCT of MC.

Case Report: We report a 43-year-old female who visited the hospital with left hand swelling for 8 months that gradually progressed and
localized mass over the dorsum of the medial aspect of the hand. MRI revealed an enchondroma-like benign bone lesion of the fourth MCin the
meta diaphyseal area. The patient was scheduled for an en bloc excision with bone grafting from fibula with fusion of MC and MC phalangeal
joints and K-wire fixation at the MC region. On exposure, the gross appearance revealed the lesion to be likely GT, and the histological findings
confirmed the diagnosis of GCT, demonstrating multinucleated large cells and mononucleated stromal cells.

Conclusion: The meta-diaphysis of smallhand bone GCT isarare occurrence at the site of MC. This case ishence reported for the same reason.

Keywords: Giant cell tumor, metacarpal, metadiaphyseal region.

Introduction quiescent, is a static variant with minimal cortical involvement;

The giant cell tumor (GCT) of the hand is a rare lesion that is
typically diagnosed in advanced stages and exhibits a high
recurrence rate. GCT of bone (GCTB) is currently categorized
as a predominantly osteoclastogenic stromal cell neoplasm of
mesenchymal origin in the literature. This tumor comprises
neoplastic mononuclear stromal cells, mononuclear monocyte
cells, and multinucleated giant cells. Clinical imaging is crucial
for diagnosing GCTB. This sort of tumor in the hand is typically
more central and less eccentric [1].

Averill et al. classified GCTB into three grades: Grade-1,

Grade-2, active, is marked by a thinned and bulging cortex; and
Grade-3, aggressive, is defined by a lesion that invades the cortex
and incorporatesasoft tissue component [2].

It typically impacts the meta-epiphyseal region of long bones,
including the distal femur, proximal tibia, distal radius, and
proximal humerus, in declining order of prevalence [3]. GCT of
bone constitutes approximately 4-9.5% of all initial bone tumors
[4]. GCT of the hand is uncommon, representing 2-4% of all
GCT cases [S]. Unni documents an incidence of 1.7% for GCT
of the metacarpals (MCs). Biscalgia has documented a 1%
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Figure 1: Pre-operative clinical view of Figure 2: Pre -operative X-ray.
hand.

incidence of GCT of the MC [6]. Averill et al. documented an
incidence of <1.5% in MC bones, although Huvos reported
3.7% and Mirra et al. reported 4% for GCT of the hand,
encompassingMCbones[7]. The GCT ~ of the MC has
distinct properties compared to other long bones. The behavior
is more aggressive, involving the entire length of the MC with
soft-tissue extension, attributed to restricted free space and
heightened sensitivity of the hand. Even a little hand injury can
result in considerable swelling, pain, and impairment. It occurs
predominantly in young people with more aggressive courses. It
occurs commonly in adults between the ages of 20 and 40 years,

Figure S: Excised specimen.

Figure 3: Pre -operative magnetic resonance
imaging.

with a female preponderance [3, 4]. In two decades at our
center, only 25 GCTB have been diagnosed, with only three in
small bones, two were in MC, and this is the first case of MC at
our center.
In this report, we present a case of GCT masquerading clinically
and radiologically as enchondroma over the fourth MC.

Case Report

A 43-year-old female visited to hospital with a complaint of
swelling over her left hand for 8 months, which was gradually
progressive in nature and not associated with any diurnal
variation. She had difficulty doing day-to-day normal activities.

Figure 6: Fibulabone grafting.
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Figure 7: Post-operative X-ray.

She was admitted for further examination and diagnosis. On
examination, the skin was normal, no dilated veins were seen,
but selling can be seen over the dorsal aspect of the hand.
Palpation, no local rise of temperature, hand swelling of size 4 x
3 cm palpable over left hand, active finger and wrist movement’s
present, distal sensation and circulation present and swelling
was hard in consistency margins irregular, edges not palpable,
non-fluctuating (Fig. 1). No significant past or family history
found, no deleterious habit was present. Vitals were checked,
and a complete physical examination was done. Investigations
suchas X-rayand MRI were done preoperatively (Fig.2and 3).

MRI report shows a well-defined altered intensity signal mass
lesion involving the fourth MC in distal metal-diaphyseal
appearing heterogeneously hypointense on T1WI,
heterogeneously mildly hyperintense on T2W1, and shows

Figure 10: Post-operative 3 months-month follow-up X-ray.

Figure 8: Histopathological slide.
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Figure 9: Hlstopathologlcal sllde (enlarged
view).

internal T1/T2 hypointense areas. Lesion measures 0f2.3 x 2.3
x S cm (AP x TR x CC). Findings give a suggestion of a benign
bonelesionlikely of enchondroma.

After a thorough pre-operative examination and assessment of
operative fitness, the patient was scheduled for en bloc excision
of the mass with bone grafting from fibula with K-wire fixation
over fourth MC of the right hand (Figs. 3-6¢) On operation, the
gross appearance of the lesion is likely to be a giant cell tumor. It
was done without any complications (Fig. 7). Excised mass was
sent for histopathological examination.

Histological findings (Fig. 8 and 9) confirmed the diagnosis of
GCT, demonstrating multinucleated large cells and
mononuclear stromal cells. The stromal cells exhibited round,
oval, or spindle shapes, characterized by eosinophilic cytoplasm
and nuclei containing scattered chromatin. At a 3-month
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follow-up, the range of motion had reverted to a functional level,
with satisfactory graft incorporation, and no additional
problems were seen (Fig. 10 and 11). No recurrence was
observed during later follow-ups, and the patient attained an
acceptable and tolerable range of motion. A routine chest
radiograph was performed to exclude metastasis, and no
evidence of metastasis was observed in subsequent follow-ups.

Discussion

GCT of bone affecting the hand is an uncommon lesion,
typically detected at an advanced stage, with a significant
recurrence rate [4]. GCT is characterized as a mostly
osteoclastogenic stromal cell neoplasm of mesenchymal origin.
The metaphyseal area of the MCs and phalanges is a prevalent
location of originin the hand. The hand possessesrestricted free
space and heightened sensitivity; hence, even a minor mass can
induce considerable swelling, pain, and impairment [3].In 18%
of cases ofhand GCT, itis multicentric [3].

The radiological observation of GCT features a clearly
delineated lytic lesion, eccentrically positioned in the meta-
epiphyseal area of long bones; however, in the hand, it is more
frequently central. The brain is typically attenuated without any
periosteal response [ 10]. Campanacci et al. categorized GCT of
bones into three grades: Grade 1 exhibits limited cortical
involvement; Grade 2 features a thinning and bulging cortex;
and Grade 3 demonstrates cortical breach with soft tissue
involvement [4].

Computed tomography (CT) and magnetic resonance imaging
(MRI) are crucial for the evaluation and staging of GCT. CT is
advantageous for assessing cortical bone, particularly for
cortical thinning, pathological fractures, periosteal reactions,
and the lack of matrix mineralization. MRI is better than CT in
instances of cortical breach and soft-tissue involvement.

MRI also aids in identifying the fluid-fluid level characteristic of
an aneurysmal bone cyst. The macroscopic appearance is often
soft, squishy, and light brown in hue. Histologic examination
reveals large cells uniformly dispersed within a bland
mononuclear round to oval stromal cell background. The
identification of large cells is not definitive for diagnosing GCT
[10]. Giant cells are also seen in aneurysmal bone cysts,
chondroblastoma, brown tumors associated with
hyperparathyroidism, non-ossifying fibroma, and giant cell

granuloma [10-12].

Curettage, curettage with bone graft, en bloc resection,
amputation, and resection with reconstruction are treatment
options cited in the literature [2]. However, curettage alone or
in conjunction with bone grafting is ineffectual, even for GCT
of the long bones and hand [2, 6]. This surgery results in a
skeletal deficiency, requiring complex reconstructive
procedures using autografts, allografts, or synthetic implant
replacement [7]. Chemical adjuvants, including phenol, can be
employed as cytotoxic agents.

In cases of uncontrolled recurrence, en bloc resection is utilized
as a final recourse [11]. Moreover, various cavitary adjuvant
therapeutic methods are now commonly employed to attain
satisfactorylocal control, resultingin arecurrence rate of 6-25%
[11,12].

The histologic diagnosis aids in resolving issues, and identifying
diagnostic regions for GCT is essential. However, at times,
when material is inadequate, differentiating this condition from
other giant cell-rich lesions may be impossible. GCTs of the
hand and foot have a more aggressive behavior relative to other
giant cell-rich lesions and the overall behavior of GCTs, despite
the limited number of cases in our sample. The histologic
diagnosis aids in resolving issues, and identifying diagnostic
areas for GCT is essential. GCT is recognized for its propensity
to recur, with the highest incidence observed within the initial
24 months[2].

Arecurring case management strategy, conversely, parallels that
ofthe first GCT.

Conclusion

Despite the rarity of GCTs in hand bones, recognition of their
occurrence is crucial, as these lesions are more aggressive than
other differentials and necessitate prompt treatment.
Consequently, GCT should be included in the differential
diagnosis of expansilelyticlesionsin the tinybones of the hand.

Clinical Message

Diagnosing GCT in atypical sites such as MC and managing with
excision and fibula grafting to obtain optimum clinical and
radiological outcomes for the hand.
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