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CASE REPORT

High-grade maxillary osteosarcoma: A case report and
review of the literature
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ABSTRACT

We report the case of a patient who was presented to the Ear, Nose and Throat (ENT) clinic with swelling of the left upper
maxillary region. Diagnostic imaging studies revealed an aggressive heterogeneous hyper enhanced solid mass following contrast
media administration. A biopsy of the area confirmed the presence of High-grade Osteosarcoma. Subsequently, the patient was
treated with surgery and chemotherapy.
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1. INTRODUCTION
Osteosarcoma of the nasal cavity and paranasal sinuses is a
relatively rare disorder derived from cells of mesenchymal
origin with various histological patterns. Computed Tomog-
raphy (CT) and Magnetic Resonance Imaging (MRI) scan are
useful in defining bone sclerosis, tumor calcifications and in-
volvement of neighboring soft tissues. The surgical resection
is the treatment of choise and neoadjuvant chemotherapy
improve the survival rates when is not possible to obtain
negative surgical margins.

2. CASE REPORT
This is a case of a 21-year-old male patient without history of
previous diseases, without habits such as smoking or alcohol

and drugs consumption, who consulted to the Emergency
room due to swelling of the left upper maxillary region. The
clinical exam showed bone weakness and then was referred
to the Nose and Throat (ENT) clinic where imaging studies
were asked for a better characterization of the lesion. Due
the size, fast grown of the swelling and bone compromise,
it’s decided do not perform a conventional X ray exam in
concordance with the preliminary diagnosis hypothesis (ag-
gressive maxillary tumor). A head and neck CT exam was
performed showing an aggressive, expansive and destructive
heterodense solid mass centered in the anterolateral wall of
the maxillary sinus and left zygomatic arch (see Figure 1).
Enhancement was seen following intravenous contrast admin-
istration with central hypodense areas suggestive of necrosis.
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There was no evidence of cervical lymphadenopathies (see
Figure 2).

T2 weighted MRI showed a mildly hyperintense solid
mass encompassing the left maxillary sinus (see Figure 3).
Fat-saturated T1-weighted and Gadolinium weighted MRI
showed a heterogeneous enhanced mass. The mass infiltrated
the soft tissues of the ipsilateral genian region and contacted
the anterior border of the masseter muscle (see Figure 4).

Figure 1. CT bone window. Infiltrative process in the
anterolateral wall of the left maxillary sinus (red arrows).

Figure 2. CT soft tissue window following contrast media
administration. Central hypodense areas are suggestive of
necrosis (white arrow).

A biopsy was performed under general anesthesia reveal-
ing wide spread cellular atypia, formation of osteoid tissues,

atypical mitosis and chondroblast differentiation (see Figure
5, Figure 6). Final pathology reported a Fragment of High
Grade Osteosarcoma with focal chondroblastic differentia-
tion. The case was reviewed by the Head and Neck Tumor
Board (HNTB) and Surgery combined with Chemotherapy
was recommended.

Figure 3. T2-weighted MRI showed a mildly hyperintense
solid mass (red star). Mucous retention cyst was observed in
the right maxillary sinus (yellow arrow).

Figure 4. T1 Fast Sat and Gadolinium weighted MRI,
heterogeneous enhancement and infiltration of the soft
tissues of the genian region (red arrow)
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3. DISCUSSION
Osteosarcoma of the jaw (OSJ) is a relatively rare disor-
der accounting for approximately 6% of all osteosarcomas
(OS)[1] and approximately 0.8% of oral malignancies.[2] In
the mandible, is most common the Low Grade Osteosarcoma
(LOS) that usually presents with a long-standing painless
swelling.[1] Primary osteosarcoma of the nasal cavity and
paranasal sinuses is rare (encompassing 0.5%-1% of all tu-
mors occurring in this location). It has been estimated that
sinonasal osteosarcomas account for approximately 3% of
all OS.[3] They may arise de novo or subsequent to previous
irradiation. It can also be seen in pre-existing Paget’s disease
of the bone and fibrous dysplasia patients. Isolated cases of
trauma have been implicated as contributing factors.[4] The
risk of developing OS after radiotherapy is between 0.01%-
0.03% of all irradiated patients.[5] OSJ occurs later in life
than osteosarcoma of the long bones peaking in the second,
third and fourth decades of life (mean age: 35) years. More
men than women are usually affected.[6]

Figure 5. HE Stain. Wide spread cellular atypia (black
arrow), formation of osteoid tissues (red star) and atypical
mitosis (yellow arrow).

Sarcomas are malignant neoplasms derived from cells of
mesenchymal origin. The originating tissues include bone,
cartilage, muscle, fibrous, vascular, fatty and neural tissues.
OS is attributed to a heterogeneous group of primary malig-
nant neoplasms in which mesenchymal cells produce osteoid
or immature bone.[6] The biological behavior of OSJ differs
from other tumors of skeletal bones. In OSJ, the average on-
set of the disease happens 10-20 years later than the onset of
long bone tumors. Distant metastasis occurs less frequently
and survival rates are higher.[7]

OS has a sarcomatous stroma that is produced directly by
the tumor cells. Various histological patterns can dominate

and have been designated osteoblastic, chondroblastic, and
fibroblastic. Chondroblastic osteosarcomas are the most fre-
quently histologic types in the jaws and can be misdiagnosed
as chondrosarcoma.[8] Presenting signs and symptoms of
OSJ include regional swelling, pain and paresthesia.[1]

Figure 6. HE Stain. Chondroblast differentiation area
(black arrows).

CT scan findings include bone sclerosis and tumor calci-
fications while MRI is useful in defining involvement of
neighboring soft tissues.[5] Basic patterns of ossification
seen on a CT scan include the following: No ossification -
with total absence of bone formation within the tumor con-
sisting of soft tissue alone. Mottled ossification - hyperdense
areas of amorphous new bone separated by non-ossified neo-
plastic tissue and lamellar ossification. New bone formation
within the tumor in the form of characteristic bony lamellae
that irradiates from a focus like sunburst is typically seen
around a central area of osteolysis. Teeth in the involved area
frequently show irregular “spiking” and root re-sorption.[9]

The differential diagnosis between OS and chondrosarcoma
(CS) may be challenging radiographically. Sometimes is not
possible to do and could also pose a challenge to histopathol-
ogy. Generally, the chondrosarcomas are rare in the head and
neck region. They appear less aggressive radiographically
with less bone destruction and more bone erosion.[10]

Similar to OS of the extremities, adequate surgical resection
is considered a mainstay of treatment. However, it is more
difficult to obtain negative surgical margins because of the
complex anatomy in the maxillofacial region. The introduc-
tion of neoadjuvant chemotherapy some 25 years ago revolu-
tionized the treatment of extremity osteosarcoma, increasing
cure rates from approximately 10% to 60%-70%. The role
of chemotherapy in OSJ is less clear and meta-analyses of
published data have reported conflicting results.[11] The risk
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of early metastases, particularly in the lung is high with 20%
of all patients with osteosarcoma having metastases when
first diagnosed. The rate of micro metastases is estimated
to be 80%. Head and neck OS are associated with a lower
metastatic rate than are long bone and have a better 5-year
survival rate, ranging between 10% and 85%.[1]

4. CONCLUSION
OS is attributed to a heterogeneous group of primary ma-
lignant neoplasms in which mesenchymal cells produce os-

teoid or immature bone. OSJ is a relatively rare disorder.
Multidisciplinary management, clinical experience and high-
resolution imaging support are crucial for determining tumor
identification, primary tumor localization, and the extent of
tumor involvement.
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