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a b s t r a c t

A rare bone tumor of 3rd metacarpal bone in a male child aged 2 years is being described. The patent

presented with a gradually increasing, painful swelling over the dorsum of right hand which

radiologically revealed an expansile, radioluscent mass, in 3rd metacarpal shaft with cortical destruc-

tion. The clinic-radiological differential diagnosis was aggressive cartilage tumor or an osteomyelitis.

Histological examination of surgical biopsy material revealed randomly arranged woven bone lined by

epithelioid osteoblast and after correlating the clinic-radiological features the diagnosis was an

aggressive osteoblastoma. Appropriate diagnosis of such a rare tumor in an unusual location and age

group facilitate adequate management by surgery alone without radiotherapy or chemotherapy.

& 2013 Elsevier GmbH. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Osteoblastoma is a rare primary benign neoplasm comprising
less than 1% of primary tumors of bone. The age of presentation
ranges between 3 and 70 years with approximately 90% of patients
diagnosed before the age of 30 years [1]. About 32% of patients
develop in the posterior elements of the spine, 12% in the femur, 10%
in the tibia, and 9% in the bones of the foot and ankle [2]. Unusual
sites included ribs, small bones of the hands and feet, facial bones,
calvarium, patella, scapula, and ilium. In some situation, the tumor
may reveal aggressive clinical and radiological behavior. Aggressive
osteoblastoma is a variant which histologically mimics an osteosar-
coma [2]—hence appropriate clinico-radiological correlation is
essential to avoid a misdiagnosis. One such case which occurred in
an unusual site is being described.
2. Case report

A male child aged 2 years presented with gradually increasing
swelling over the dorsum of right hand for 4 months. There was
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no history of trauma, fever or similar swelling over the body. The
child was otherwise healthy, playful and afebrile. Local examina-
tion of right hand and wrist showed a diffuse swelling, about
4�3 cm2 in dimension, over mid-dorsal region of hand, without
any local rise of temperature (Fig. 1). However the child exhibited
signs of local discomfort over the area. The overlying skin was
healthy and there was no abnormality in palm. The third
metacarpal shaft was poorly delineated. Fingers could be moved
to the full extent. There was no local lymphadenopathy or neural
deficit. Radiological examination revealed an expansile mass of
3�2.5 cm2, in 3rd metacarpal shaft, the mass was radiolucent,
divided into poorly defined small locule with focal mineralization
(Fig. 2). In some areas, cortical destruction was noted. The clinico-
radiologic features were indicative of an aggressive cartilage
tumor or an osteomyelitis.

An incisional biopsy was undertaken. Peri-operative examina-
tion of the lesion revealed an expansile tumor mass brownish in
color with focal whitish areas (Fig. 3). The lesion could be
delineated from the surrounding cortical bone, and surrounding
soft tissues. Histopathologically the biopsy material depicted a
tumor composed of spicules of randomly arranged woven bones
and are lined by a single layer of osteoblasts. The cells were two
to three times larger than conventional osteoblasts, were epithe-
lioid in morphology with large vesicular nuclei, prominent
nucleoli and abundant eosinophilic cytoplasm (Fig. 4). The woven
bones were focally mineralized. The stroma is rich in vascularity
and scattered osteoclast-type multinucleated giant cells noted. A
diagnosis of aggressive osteoblastoma was rendered after
der the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Fig. 1. Photograph of the swelling over mid-dorsum of right hand with intact skin.

Fig. 2. X-ray of the lesion showing an expansile mass 3rd metacarpal shaft, the

mass was radiolucent well defined margin, divided into smaller locule.

Fig. 3. Peri-operative expansile tumor mass brownish in color with focal whitish

areas were noted.

Fig. 4. Histopathological examination of the biopsy material showing a tumor

with spicules of randomly arranged woven bones, large osteoblasts having large

vesicular nuclei, prominent nucleoli and abundant eosinophilic cytoplasm. Scat-

tered osteoclastic type of giant cell noted (H&E, �100).
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considering clinical, radiological and histological features of
the tumor.

Patient was treated with a ray amputation after counseling
with the parents as the lesion could not be curated due to cortical
involvement. Post-operative period was uneventful no recurrence
was noted in a 2-year follow up.
3. Discussion

Osteoblastoma is a rare benign, bone-forming tumor, having
similar clinical and histological features to those of osteoid
osteoma [3]. The tumor is more commonly occurring in males
(2.5:1), among the teenagers and young adults [3]. The present
patient was a 2-year old male, which is not common age for
occurrence of such tumor. Osteoblastoma is one of the rare
neoplasms that predilects for the posterior elements of spine. In
the appendicular long bones, the proximal femur, distal femur
and proximal tibia are most commonly involved. Still less com-
monly the tumor may involves the tarsal bones (talus and
calcaneous) [3].

Patients with this tumor commonly presents with the insi-
dious onset of a dull, aching pain which was noted in the present
case. In contrast to the pain of osteoid osteoma, the pain of
osteoblastoma may not always be nocturnal and is not relieved by
salicylates [3,4]. Most osteoblastomas are in the range of 3–10 cm
while osteoid osteomas rarely exceed 1 cm [3,4]. In the present
tumor the mass was 3 cm in the greatest dimension.

Imaging studies reveals a characteristic oval to round, radi-
olucent lesion with scattered areas of mineralization having the
central density of a trabecular bone and easily discernable
margins. Mineralization varies from completely radiolucent to
extensive. The present tumor had a well-defined margin and focal
mineralization. Unlike osteoid osteoma, there is no surrounding
dense cortical sclerosis [4]. The size and extent of the tumor in the
cortical bones best evaluated by CT, hence helps in preoperative
evaluation and planning for surgery. The extent of the lesion
within the medulla, soft tissue, areas of cystic degeneration and
hemorrhage (which may occur in a few cases) can be best
perceived on MRI study [2,5]. The radiographic appearance of
aggressive osteoblastoma and conventional osteoblastoma is
similar. Osteoblastoma may have radiological features mimicking
to those of malignant bone tumor, such as cortical destruction
and extraosseous soft tissue expansion [6]. In the present case,
cortical destruction was noted which radiologically mimicked an
aggressive neoplasm. Khin et al. [5] reported one case of aggres-
sive osteoblastoma in humerus where radiological features were
mimicking osteosarcoma. Other radiological differential diag-
noses are giant cell tumor and aneurysmal bone cyst [7].

Histologically osteoblastoma has identical features to osteoid
osteoma, composed of woven bone spicules or trabeculae. These
spicules are lined by a single layer of osteoblasts arranged
haphazardly in a richly vascularized stroma. Osteoblasts may
have mitoses but not atypical. Presence of diffusely scattered
osteoclast-type of multinucleated giant cells may mimic a giant
cell tumor and dilated vascular spaces may mimic an aneurysmal
bone cyst. The tumor woven bone may be in aggregates or
nodules and mimicking osteosarcoma.

In 1972 Dorfman incorporated osteoblastoma in an article
describing malignant transformation of benign bone lesions and
noted four of 23 cases of osteoblastomas displayed recurrent
behavior and histologic features. These cases would merit the title
‘‘aggressive osteoblastoma,’’ though characteristic histological
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features were not specified [8]. Later, Dorfman and Weiss defined
aggressive osteoblastoma as a borderline osteoblastic tumors in
1984 and proposed the presence of epithelioid osteoblasts was a
characteristic histologic feature [9]. Incidence and skeletal dis-
tribution of aggressive osteoblastoma are currently not appraised
as the tumor is significantly rare [10].

Aggressive osteoblastoma is characterized by epithelioid
osteoblasts that are, two to three times larger than conventional
osteoblasts, and have abundant eosinophilic cytoplasm, large
vesicular eccentric round to oval nuclei with prominent nucleoli.
Usually there are rare or absence of mitoses and if present, are
normal in appearance [11]. The neoplastic bone may be trabecular
or coarse and lace-like in appearance. Phenotypic markers that
can help to discern an osteoblastoma over an osteosarcoma are
sharp margin of the tumor and presence of osteoblastic rim-
ming [2]. In the case of aggressive osteoblastoma, the tumor
border shows peripheral maturation without sharp demarcation
[12]. The border between pre-existing cortex or marrow trabecu-
lae must be examined histologically as osteoblastomas do not
infiltrate and isolate pre-existing lamellar bone structures as does
osteosarcoma [3]. Moreover, significant nuclear atypia, altered
nuclear-to-cytoplasmic ratios, and profuse mitoses together with
atypical forms are characteristics of osteosarcoma and absent in
osteoblastoma [2].

Osteoblastomas are surgically treated as the tumor may
exhibit aggressive radiological appearance, despite its benign
nature, as in the present case. Extended intralesional curettage
is usually done in most locations while resection with wide
margins is done in expendable bones like ribs and fibula [13].
Reconstruction may be required in cases where surgical excision
or curettage creates a sizable defect. The present case treated with
a ray amputation as cortical involvement prevented intralesional
curette. Postoperative radiation or chemotherapy is not required
in such tumor.

The various histologic subtypes of osteoblastoma have a
similar clinical behavior, although there are some disagreements
regarding the aggressive type. In most cases, osteoblastoma
behaves as a benign tumor, having no metasizising capacity.
However they can grow, become large, and produce bone
destruction and pain [2]. Although prognosis of osteoblastoma
is excellent, both relapse and malignant tumor transformation
has been described, thus requiring thorough postoperative
follow-up [14]. Recurrences are likely to happen in such a location
which has difficult surgical access resulting in inadequate
curette [3].

The present case represents an unusual aggressive variant of
osteoblastoma located in 3rd metacarpal shaft—an unusual site.
Both clinically and radiologically, the tumor mimicked a malig-
nant neoplasm producing considerable diagnostic predicament.
Hence diagnosis and subsequent appropriate management of the
case required a harmonious contribution from orthopedic sur-
geon, radiologist and histopathologist. Appropriate diagnosis of
such benign neoplasm of bone facilitates proper surgical manage-
ment for a favorable outcome.
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