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a  b  s  t  r  a  c  t

Parosteal  osteosarcomas  are  rare,  low-grade  juxtacortical  variant  of  osteosarcoma,  especially  in  the jaws,
representing  1.6%  of  all bony  malignant  tumors  and  up  to 5% of  all  osteosarcomas.  In  this  article,  we
report  a rare case  of  parosteal  osteosarcoma  of  the  mandible  on  computed  tomography  (CT)  and  magnetic
resonance  imaging  (MRI)  findings.  We  showed  the  tumor  arose  at the  periphery  of  the bone  by  CT  and
MRI.  These  findings  can  be  helpful  for differentiating  parosteal  osteosarcoma  from  other  tumors  of  the
mandible.
© 2017  Asian  AOMS,  ASOMP,  JSOP,  JSOMS,  JSOM,  and  JAMI.  Published  by Elsevier  Ltd.  All  rights  reserved.�

1. Introduction

Osteosarcoma is a mesenchymal malignancy of bone tissue. It
accounts for 20% of all sarcomas and about 5% of all osteogenic
sarcomas arise in the head and neck region. It is the most common
primary bone malignancy of skeleton other than craniofacial region
[1,2]. Primary osteosarcoma in head and neck region is a rare occur-
rence and presents with distinct biologic behavior as compared to
osteosarcoma of long bones [3–5]. Parosteal osteosarcoma is usu-
ally delineated from other forms of osteosarcoma by a combination
of radiographic and histological characteristics [6–8].

Parosteal osteosarcomas are rare, low-grade juxtacortical vari-
ant of osteosarcoma, especially in the jaws, representing 1.6% of all
bony malignant tumors and up to 5% of all osteosarcomas [6–8].
Parosteal osteosarcomas can be mistaken for benign lesions as
the clinical and radiographic appearances are usually benign [9].
Therefore, characteristic computed tomography (CT) and magnetic
resonance imaging (MRI) findings can be helpful for differentiat-
ing parosteal osteosarcoma from other tumors. In this article, we
describe a rare case of parosteal osteosarcoma of the mandible on
CT and MRI  findings, and review of the literature.
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2. Case report

A 77-year-old female presented with anesthesia on the men-
tal region and swelling on the right side of the mandible within
4 months. On clinical examination, an approximately 2 × 2-cm
mass was  found to overlay the right side of the mandible. The
mass was  painless, rubbery, non-tender, and fixed on palpation. On
oral examination, the overlying mucosa appeared smooth without
mucosal ulceration.

A panoramic image showed sclerotic lesions without bone
destruction in alveolar ridge of the lower right molar and premolar
teeth (Fig. 1). Sagittal and coronal soft tissue algorithm CT showed
a well-circumscribed heterogeneous mass, buccal to right alveolar
ridge. CT showed many high-density foci in the region of the right
buccal lesion (Fig. 2A and D). We  observed a lesion covering the
mental foramen (Fig. 2D–F) Contrast-enhanced CT of mass lesion
showed heterogeneous (Fig. 2B and E). The bone tissue algorithm
CT did not show cortical bone destruction or medullary involve-
ment. The CT image in bone window showed high density change
of the body of the right mandible which was near the parosteal
osteosarcoma lesion (Fig. 2C and F). The border with neighboring
bone is indistinct. The CT image in bone window showed sclero-
sis of the body of the right mandible which was near the parosteal
osteosarcoma.

An axial CT image showed a well-circumscribed heterogeneous
mass, buccal to the right alveolar ridge. There were many high-
density foci in the region of the right buccal lesion (Fig. 3A).
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Fig. 1. Panoramic image shows sclerotic lesions without bone destruction (arrow)
in  alveolar ridge of the lower right molar and premolar teeth.

The lesion showed heterogeneous contrast enhancement on CT
(Fig. 3B). In the CT image in bone window, no evidence was  found
of cortical bone destruction and periosteal reaction. The CT image
in bone window showed high density change of the body of the
right mandible which was near the parosteal osteosarcoma lesion
(Fig. 3C). The CT image in bone window showed sclerosis of the
body of the right mandible.

T1-weighted MR  image lesion showed signal intensity simi-
lar to that of muscle and low signal intensity of medullary bone
(Fig. 3D). T1-weighted MR  images obtained after administration of
intravenous gadolinium chelate demonstrate well-defined juxta-
cortical soft-tissue mass (Fig. 3E). T2-weighted MR  image revealed
heterogeneous high signal intensity in the soft-tissue mass (Fig. 3F).
The periosteum showed low signal intensity on T1-weighted image
and high signal intensity on contrast enhanced T1-weighted image.
On T2-weighted MR  image, a thin high signal intensity line was
seen between the tumor and underlying bone and corresponds to
the periosteum. MRI  T1-weighted and T2-weighted images showed
low signal intensity in the body of right mandible. We  found that a
lesion covered the mental foramen on CT and MRI. But no evidence
was found of cortical bone destruction and periosteal reaction in
CT and MRI  images. We  showed the tumor arose at the periphery
of the bone by CT and MRI.

A biopsy was  performed, and histopathological examination of
the biopsy specimen exposed irregular spindle or angular shaped

cells with atypia and mitoses, neoplastic osteoid matrix with cal-
cification, and fibrous stroma (Fig. 4A). The tumor was consecutive
from cortical bone (Fig. 4B). Under general anesthesia, a segmental
mandibulectomy was performed. The tumor was observed external
side of mandible (Fig. 5A and B). Histopathological examination of
the resected specimen revealed irregular spindle or angular shaped
cells, which produce bony, osteoid and cartilage (Fig. 5C). The tumor
showed streamers of trabecular bone with intervening neoplastic
spindle cell stroma (Fig. 5C). The tumor invaded the mandibular
bone marrow via the mental foramen. We  could confirm that lesion
infiltrated it in mandibular bone from mental foramen. Histopatho-
logical diagnosis was parosteal osteosarcoma. The patients was
followed up with every 6 months recalls, and showed no recur-
rence.

3. Discussion

Gnathic osteosarcoma is broadly categorized into central
(intramedullary) and peripheral (surface) subtypes. Surface tumors
are further divided into parosteal well-differentiated (low-grade),
periosteal low- to intermediate-grade and high-grade surface
osteosarcomas [6]. In a number of reports, juxtacortical osteosar-
coma had been used to describe both the parosteal and periosteal
variants, while in others, the terms parosteal and juxtacortical are
considered to be synonymous [9–11]. Some consider juxtacortical
osteosarcoma as only an umbrella term for surface osteosarcomas
and that it should be divided into two  distinct entities of parosteal
and periosteal osteosarcoma [9,12]. Huang et al. [9] have adopted
the last definition due to the distinct clinical, radiographic and
histologic differences between the two lesions. In this article, we
described a rare case of parosteal osteosarcoma of the mandible on
CT and MRI  findings, and review of the literature.

Osteosarcoma is a malignant tumor that forms osteoid, fibrous,
and chondroid tissues. Its radiographic features depend largely on
the degree of ossification and mineralization of the tumor, which
can range from completely lytic to totally sclerotic [1,13]. Radio-
graphic evaluation is important for making the diagnosis, because
the clinical symptoms, such as pain, paresthesia, swelling, and
loose teeth, are not specific [1,14]. CT allows excellent detection
of tumor calcification, cortical involvement, and, in most instance,
soft-tissue and intramedullary extension [1,15]. MRI  essentially

Fig. 2. Sagittal and coronal soft tissue algorithm CT (A and D) show a well-circumscribed heterogeneous mass (arrow), buccal to right alveolar ridge. Contrast-enhanced CT (B
and  E) of mass lesion show heterogeneous (arrow). The bone tissue algorithm CT (C and F) show many calcified foci in the region of the right buccal lesion (arrow). The bone
image  does not show cortical bone destruction or medullary involvement, and shows sclerosis of the body of the right mandible which was near the parosteal osteosarcoma
lesion.
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