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Abstract:

Osteosarcoma is the most common primary malignant tumour of the bone. The involvement of the craniofacial
bones in osteosarcoma is relatively rare. The mandible and the maxilla are the most commonly affected
bones of the head. We report a rare low-grade osteogenic sarcoma of the mastoid part of the temporal
bone.
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Introduction

Sarcomas are malignant neoplasms originating
from mesodermal tissues and constitute less than
1% of body’s tumors. Osteosarcomas are the most
common primary malignant tumor of the bone.
The long bones of the limbs, especially the distal
end of the femur and the proximal end of the
tibia are most commonly involved. Osteosarcoma
of the craniofacial bones is relatively rare and
represents less than 10% of all osteosarcomas. The
most commonly affected bones of the head are the
mandible, followed by the maxilla. Osteosarcomas
of extra-gnathic craniofacial bones are very rare,
constituting less than 2% of all osteosarcomas.
Osteosarcomas account for approximately 1% or
less of all head and neck cancers [1-3].
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Case Report

We report a case of 37 year old female who
presented to medical college, Trivandrum with
history of decreased hearing and tinnitus of the
right ear for 6 months. On examination, there was
a red, firm mass filling the right external auditory
canal. The pure tone audiometry and tuning fork
tests were suggestive of moderate conductive
hearing loss. High resolution CT scan was showing
soft tissue density in the right external auditory canal
involving bony and cartilaginous part extending
to the middle ear with ossicular erosion [Fig.1].
There was also erosion of the scutum and soft tissue
density in the mastoid air cells. The patient was
diagnosed to have cholesteatoma and underwent
modified radical mastoidectomy with informed
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consent. Intraoperatively it was found to have
red, hard mass filling the mastoid antrum, mastoid
air cells, external auditory canal and destroying
the posterior canal wall. The tissue was sent for
histopathological examination and was showing low
grade osteosarcoma. Then she was referred to our
institute for further management.

The histopathological slides were reviewed and
confirmed diagnosis of low grade osteosarcoma
[Fig.2,3]. The haematological and biochemical
parameters were normal. On evaluation, technetium
99 MDP scan was showing a hot spot over the
right external auditory canal corresponding to the
primary site. Radiological evaluation of the brain
and thorax were normal, but MRI was showing a
small T2 hypointense enhancing nodular lesion.

The case was discussed in tumour board, because
of the small residual lesion and the patient’s refusal
for another surgery; she was planned for treatment
with external beam radiotherapy.

Discussion

Osteogenic sarcoma of the craniofacial bone is
very rare. It occurs predominantly in the mandible
followed by the maxilla. Mastoid bone as site
of osteogenic sarcoma is a rare presentation.
Osteosarcomas of extragnathic craniofacial bones
constitute less than 2% of all osteosarcomas, and
less than 0.5% of all primary bone tumors.

Nora et al. reported a series of 21 patients
with osteosarcomas of extragnathic craniofacial
bones. They revised the archives of Mayo Clinic
containing nearly 7000 bone tumors, including
1000 osteosarcoma. Among them only 21 cases
were affecting extragnathic craniofacial bones.
The usually involved site among the cranial bones
was the occipital bone. Only one of these cases
was located at the temporo-sphenoid region
[2]. Salvatti et al. also presented 19 cases of
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Fig.1: CT scan image showing growth in the
mastoid bone.
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Fig.3: Osteosarcoma round cells with bone.
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osteosarcoma of the skull, only one of which was
located at the temporo-parietal bone region [3].
Seely and Gates reported two cases of parosteal
osteosarcoma arising from mastoid bone [4]. Kumar
et al. also reported eight patients with parosteal
osteosarcoma of cranial bones, only two of them
were arising from the mastoid region [5]. Brusic SK
et al. reported a case of 75-year-old female with
osteosarcoma of the mastoid process with history
of radiation therapy after total parotidectomy
and radical neck dissection in treatment of
mucoepidermoid carcinoma of the parotid gland
12 years before the presentation [6]. Hsieh
et al. reported a case of parosteal osteosarcoma
of the mastoid bone following radiotherapy for
nasopharyngeal carcinoma [7].

Secondary osteosarcomas occur more commonly
in skull bones. The most common predisposing
factors being Paget’s disease or exposure to
radiation. Osteosarcoma is a rare complication
of radiation therapy and usually occurs after a
long latent period. Hereditary retinoblastoma,
history of fibrous dysplasia, or trauma constitute
other predisposing features [8]. The present case
appears to have developed de novo; as no history
of any predisposing factors to be elicited from this
patient.

The most common presenting symptom of
osteosarcoma in the head and neck region is
swelling [9]. Pain was the presenting complaint
in approximately 50% of the patients [10].
Pathological fractures can occur in cases of large
sarcomas. Sensory neural abnormalities may
occur in cases where the lesion involves the course
of peripheral nerves. Involvement of temporo-
mandibular joint or muscles of mastication may
cause trismus [12,13]. In contrary to the above
findings, our patient presented with hearing loss
and tinnitus which are more in favour of chronic ear
disease. Therefore, the primary physicians thought
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in favour of cholesteatoma.

Parosteal osteosarcomas with typical radiological
appearance of sessile, densely ossified surface
growth with radiating bone spicules that blend with
surrounding soft tissue are usually low grade lesions
and en bloc resection is curative in most cases.
Radiographically, osteosarcoma usually produces
poorly defined, irregular destructive bone lesion
interspersed with radioopaque material [14].
Osteosarcoma of the head and neck are considered
by most clinicians to be distinct from osteosarcoma
that arise in the long bones. It is reported to affect
older patients and follows a different clinical
pattern [8].

Masoid osteosarcomas remain enigmatic in many
ways due to the difficulties related to their diagnosis
and treatment especially en-bloc resection. The
optimal treatment is surgery. Complete excision
with a true en-bloc resection with clear margins is a
cornerstone in the treatment of osteosarcoma in the
head and neck region. However, due to the presence
of many critical nervous and vascular structures in
this region, complete excision in an en-bloc fashion
is often extremely difficult. Adjuvant radiotherapy
should be considered for those with close or positive
margins. The role of adjuvant chemotherapy is ill-
defined. The likelihood of cure is approximately 60-
70%. Mendenhall WM, reported that the prognosis
of patients with osteosarcoma were statistically
better with the absence of paraesthesia, smaller
tumour size, younger age, adequacy of surgical
removal and a more differential histological
grade of the lesion [15]. Fergusen et al. reported
that surgery is the vital modality for treating
osteosarcoma and the adjuvant chemotherapy
play an important role in the control of subclinical
metastatic disease. They also suggested that for
the patients with complete surgical excision is not
possible, the addition of radiation therapy allows
better local control [16].
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Conclusion

Osteosarcoma of mastoid bone is an uncommon tumor
with unique therapeutic challenges by virtue of its
anatomical location, lack of standardized treatment
protocols, and poor tolerability to conventional
treatment options, and hence needs to be addressed
differently from extremity osteosarcomas. Because
of the relative paucity of patients with head and
neck osteosarcoma, multi-institutional collaborative
studies are required to devise future therapeutic
strategies for this tumor.
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