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Abstract

Epithelioid osteosarcoma is an uncommon variant; only 4 cases have been reported in the jaw area, 2 of which were in
the maxilla. A 22-year-old woman, in the eighth month of pregnancy, presented to the oral surgery clinic with a mass
in the right maxilla that had rapidly expanded over the past 3 months. Computed tomography scans showed an ill-
defined sclerotic destructive lesion that formed bone matrix in its soft tissue extension. Microscopic examination of the
lesion revealed malignant epithelioid cells with osteoid deposits. The tumor cells were shown to have pale cytoplasm,
vesicular nuclei, and prominent nucleoli and to undergo frequent mitosis. In addition, the tumor was positive for epithelial
membrane antigen and vimentin and negative for AEI/AE3, Melan-A, CD30, synaptophysin, NSE, CD45, CD99, desmin,
and myogenin. The final diagnosis was epithelioid osteosarcoma, which is a rare aggressive variant of osteosarcoma. Few
cases of epithelioid osteosarcoma have been reported in the literature, and more studies are required to determine the

clinical behavior of this tumor.
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Introduction

Osteosarcoma is a malignant neoplasm of mesenchymal
origin that can produce an immature osteoid or disorga-
nized bone.! Excluding hematopoietic malignancies,
osteosarcoma is the most common primary malignant
tumor of the bone,” and it typically affects the metaphysis
of long bones during the period of greatest bone growth,
which is between 10 and 20 years of age.’

In contrast, gnathic osteosarcoma, or osteosarcoma of
the jaws, most frequently occurs in older patients, with a
mean age of onset of 34 years,' and it represents 6% to
13% of all osteosarcomas.” The maxilla and mandible
have nearly equal frequencies of involvement.**’

Depending on the relative amounts of produced matrix,
osteosarcoma is divided into 3 major histological types:
osteoblastic, chondroblastic, and fibroblastic'; however, other
variations have been reported.’ The rare variant of epithelioid
osteosarcoma is composed of osteoblasts with epithelioid fea-
tures.® Only 4 cases of epithelioid osteosarcoma have been
reported in the jaw area, 2 of which were in the maxilla. Here,
we report a rare case of osteosarcoma arising in the maxilla in
a 22-year-old woman, and to our knowledge, this is only the
fifth reported case of osteosarcoma involving the jaw.

Case Report

A 22-year-old black Saudi female in the eights month of
pregnancy presented to the oral surgery clinic with a right
maxillary mass that had rapidly expanded over the past 3
months. She reported dysphagia and numbness extending
to the eye. Extra-oral examination revealed a hard 4 x 4
cm fixed nontender mass involving the infraorbital area
to the upper lip (Figure 1A). Intraorally, the lesion
extended from the upper right lateral incisor to the ante-
rior tonsillar pillar and caused buccal and palatal bone
expansions with severe gingival ulceration and bone
exposure (Figure 1B). The examination also revealed
grade II mobility from the upper right central incisor to
the upper right first premolar. Axial, coronal, and sagittal
computed tomography (CT) scans showed a sclerotic,
destructive expansile lesion in the right maxilla. The
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Figure 1. (A) Extra-oral picture shows the extension of the lesion on the right side of the face from the upper lip to the infra-
orbital area. (B) Intra-oral picture reveals severe gingival ulceration and bone exposure produced by the tumor.

Figure 2. Coronal section CT scan shows tumor breaks
through the maxilla and is producing bone matrix in its soft
tissue extension.

borders of bone destruction were ill-defined. The lesion
was on the right side of the face and extended into the
maxillary sinus, anterior ethmoid air cells, nasal fossa,
and lower portion of orbit. There was a cortical break-
through, with the tumor spreading outside the maxilla
and producing bone matrix that extended laterally into
the soft tissue (Figure 2).

Based on the clinical and radiological findings, the
patient was clinically diagnosed with osteosarcoma. Under
local anesthesia, an incisional biopsy was performed, and
the biopsy specimen was placed in formalin and sent for
histopathological analysis. Grossly, the biopsy included

Figure 3. High-power histology demonstrates malignant
epithelioid cells with intervening osteoid deposits (hematoxylin
and eosin, original magnification 40%).

2 pieces of firm tissue that were brownish in color and 1.5
cm x 1.3 cm x 0.4 cm in size. The tumor was composed of
infiltrating sheets of epithelioid cells and deposits of
malignant osteoid. The neoplastic cells had pale cyto-
plasm, vesicular nuclei, and prominent nucleoli and under-
went frequent mitosis (Figure 3). Some tumor cells showed
plasmacytoid features (Figure 4). Focally, rosette forma-
tion was observed.

A panel of immunohistochemical stains was performed,
and the tumor was only positive for epithelial membrane
antigen (EMA; Figure 5A) and vimentin (Figure 5B).
Stains for AE1/AE3, Melan-A, CD30, synaptophysin,
NSE, CD45, CD99, desmin, and myogenin were negative.
Based on the radiography, histopathology, and immuno-
histochemistry results, the definitive diagnosis was epithe-
lioid osteosarcoma. The patient was informed about her
condition and referred to an oncology center for special-
ized care and treatment.
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Figure 4. Prominent formation of osteoid by tumor cells in
epithelioid osteosarcoma; some malignant osteoblasts show

plasmacytoid features (black arrows) (hematoxylin and eosin,
original magnification 40%).

Discussion

Osteosarcoma with epithelioid morphology is a rare, histo-
logical subtype of osteosarcoma that has been studied pri-
marily in case reports’'? and in a few series."*'* It was first
reported by Scranton et al in 1975." The authors described
this osteosarcoma as having an “endocrine” pattern that fea-
tures pleomorphic epithelioid cells with malignant osteoid
deposition. Similar to conventional osteosarcoma, this type
of tumor affects patients from the first to seventh decades of
life. It occurs predominately in long bones and affects males
more often than females at ratio of 2 to 1.">' The radiologi-
cal appearance of this tumor tends to be destructive, osteo-
lytic, and ill-defined, with mineralization and periosteal
reaction.”> Microscopically, the tumor consists of enlarged
osteoblasts with epithelioid features that are organized in
sheets, cords, trabeculae, glandular, or even rosette struc-
tures.® The cells, which are usually round to polygonal in
shape, display polymorphism, prominent mitosis, pale or
eosinophilic cytoplasm, vesicular or hyperchromatic nuclei,
and prominent nucleoli.*"> Most osteosarcomas with epi-
thelioid features are variants of the osteoblastic type,'> and
multiple samplings of the tumor typically show malignant
osteoblasts with osteoid deposition.®

This case report describes a 22-year-old woman with
an extensive bony tumor that was ultimately diagnosed as
epithelioid osteosarcoma of the maxilla. This tumor type
is uncommon, and only 4 cases have been reported in the
jaw area in the English-language literature (Table 1).
Histologically, the present case demonstrated sheets of
epithelioid cells with plasmacytoid features, and this was
also reported by Carlos-Bregni et al.'' This finding pos-
sibly represents a negative image of the Golgi complex."
Rosettes formation in epithelioid osteosarcoma was also
described in multiple reports,'"'*'¢ but in the present case,
it was seen only in a focal area. Although malignant

osteoid is a consistent finding of reports of epithelioid
osteosarcoma, its amount has varied. In our case, it was
prominent and contained malignant osteoblastic cells, a
finding that supported the final diagnosis. Nevertheless,
careful examination of the osteoid matrix should be per-
formed to exclude other types of malignancies known to
form calcifications.'” Osteoid formation by adjacent
malignant osteoblasts is considered a key feature for the
diagnosis of osteosarcoma.’

Currently, immunohistochemistry has a limited role in
diagnosing osteosarcoma, as this tumor type is largely
identified by its morphologic features. In general, osteo-
sarcoma has a broad immunoprofile that lacks diagnostic
specificity.'® The present case showed diffuse positivity
for both EMA and vimentin, which only agrees with one
other reported case by Cozza et al.'” Other studies have
reported negative results for epithelial markers, vimentin,
or both (Table 1). Additionally, it is worth noting that the
expression of epithelial markers in osteosarcomas is incon-
sistent and does not correlate with epithelioid morphology,
as other histological variants, including chondroblastic
and fibroblastic variants, also express these markers.'
This variability in marker expression might be explained
by the multipotentiality of the mesenchymal cells in
osteosarcomas.'’

Because of the many histological variants of osteosar-
coma, a wide range of tumor types needs to be considered
in its differential diagnosis. Epithelioid osteosarcoma
poses a diagnostic challenge, as it histologically mimics
other malignant tumors with epithelioid features.
Metastatic carcinomas originating from the breast, lungs,
colon, and prostate may be mistaken for epithelioid osteo-
sarcoma, especially if they stimulate osteoid formation.®
However, epithelioid osteosarcoma is more commonly
observed in older patients (age 40 years and above) and is
more often seen in the mandible than in the maxilla."
Other histologic mimickers of epithelioid osteosarcoma
include metastatic melanoma of the bone, lymphoma,
Ewing’s sarcoma, angiosarcoma, fibrosarcoma, leiomyo-
sarcoma, rhabdomyosarcoma, and malignant peripheral
nerve sheath tumor. In the present case, those tumor types
were excluded based on an integrated study of the clinical,
radiologic, histopathologic, and immunohistochemical
results.

Given the low number of reported cases of epithelioid
osteosarcoma, it has been difficult to determine the clinical
behavior of this tumor type. Nevertheless, this tumor type
has been shown to have aggressive behavior and a poor
prognosis.”> Okada et al reported 6 cases of epithelioid
osteosarcoma, 5 of whom died of the disease within 5 to 52
months of initial surgery or hospital admission."® In addi-
tion, out of the 4 reported cases affecting the jaw region
(Table 1), 2 patients died of the disease within 2 to 18
months of hospital admission.
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Figure 5. Tumor epithelioid cells show positivity for epithelial membrane antigen (A) and vimentin (B) (immunohistochemistry,

original magnification 20x).

Table I. Review of Reported Cases of Epithelioid Osteosarcoma in the Maxillofacial Region in English-Language Literature.

Case Reference Age (Years) Gender Site CK EMA VIM CD45 CD9%9
I Rinaggio et al (2007)"° 50 Male Maxilla N N P P —
2 Carlos-Bregni et al (2008)" 42 Female Mandible N N N — N

3 Kaveri et al (2009)'? 45 Male Maxilla P P — — —
4 Cozza et al (2009)" 8 Female Mandible N P P — N

5 Current case (2015) 22 Female Maxilla N P P N N

Abbreviations: P, positive; N, negative; CK, cytokeratin; EMA, epithelial membrane antigen; VIM, vimentin.

In summary, we have reported a case of epithelioid
osteosarcoma in the jaw region because of its low occur-
rence rate and aggressive clinical behavior. The process of
diagnosing this tumor was based on an integrated study of
clinical, radiologic, and pathologic findings. In the major-
ity of cases, the pathologist can rely exclusively on histo-
pathologic examination to obtain an accurate diagnosis.
However, in some cases, immunohistochemistry has to be
employed to distinguish tumor entities that share morpho-
logic characteristics.
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