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Abstract
Osteosarcomas are primary malignant bone tumors in which mesenchymal cells produce osteoid. It is generally the most common 
malignant bone neoplasm, although lesions of the jaw are uncommon. Osteosarcoma of the Jaw (JOS) presents a lower incidence 
of metastasis and a better prognosis than osteosarcoma of the long bones. However, patients with JOS can exhibit advanced tumors, 
mainly when early diagnosis is not performed. This article reports on a case of an advanced osteosarcoma of the mandible. A 
16-year-old lady came for evaluation and treatment of lower jaw mass. The patient had been noticing loose teeth and progressively 
enlarging mass since 3 months. Computed tomography showed large heterogenous lesion measuring 8.4 × 6.8 cm arising from 
mandible with cortical destruction and periosteal reaction. She had undergone incisional biopsy which revealed ill circumscribed 
subepithelium tumor with alternating areas of chondromyxoid and fibrocellular components, foci of osteoid formation, areas of 
ischemia type of necrosis, abscess formation and established the diagnosis as osteosarcoma of bone chondroblastic type. The 
patient was then recommended for oncologic treatment with 2 cycles of pre-operative chemotherapy. She received 1 cycle NACT 
(adriamycin+cisplastin), but as the disease was progressing quickly, so she was referred to our centre and underwent surgery.
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Introduction
Osteosarcomas are rare malignant tumors of the connective 
tissues which originate from undifferentiated mesenchymal 
cells that are the precursors of osteoid tissue [1]. Approximately 
7% of osteosarcomas form in the jaws [2–4]. Peak age for jaw 
tumors being 30 to 39 years. Males slightly outnumber females 
in reported cases [1,3,5].

In this report we present a case of osteosarcoma of the 
mandible in a 16-year-old female. Two months after the 
clinical appearance of the swelling, the patient underwent 
surgery. This case is unique in that the age of occurrence 
and the biologic behavior of the tumor were not consistent 
with the reported literature. The case report is followed by 
a discussion of osteosarcoma of the jaw pertaining to its 
clinical presentation, diverse radiologic appearance, varied 
histopathologic picture, and prognosis.

Case Presentation
A 16-year-old female presented to the outpatient department 
with complaints of swelling over her middle 3rd of lower jaw 
for the last 2 months. There was also associated history of 
loosening of teeth above the swelling. On clinical examination, 
there was a hard, nontender swelling, around 8 cm × 8 cm in 
size involving the middle 3rd of the mandible. It was extending 
anteriorly from 1st molar to 1st molar of contralateral 
side. It seemed to be infiltrating the lower alveolus and the 
gingivobuccal sulcus. The patient had no trismus, and the rest 
of the oral cavity did not present any abnormal findings.

A CT scan of the face and neck showed a 4 cm × 3 cm 
× 5 cm expansile lesions over the ramus of the left half of 
the mandible which was hypointense on T2-weighted images. 
The biopsy of the swelling revealed osteosarcoma of bone, 
chondroblastic type.

With this clinicoradiological picture, the patient was treated 
with neoadjuvant chemotherapy, with 1 cycle of adriamycin, 
and cisplatin. On completion of 1st cycle chemotherapy, 
tumor size had increased. The case was discussed in the 
multimodality tumor board, and in view of the patient's young 

age and the due to no response of her disease to chemotherapy, 
it was decided to treat her with a curative intent through 
surgery. She underwent a wide local excision of the tumor 
with a middle 3rd mandibulectomy and osteomyocutaneous 
fibular free flap. The postoperative histology showed clear 
margins with post chemotherapy changes. Patient was planned 
for adjuvant chemotherapy but she refused for it. She was kept 
on a three monthly follow-up and is continuing till now.

Results and Discussion
Osteosarcoma is a rare malignant tumor of the bone. The 
mandible presents a rare site of involvement with a distinct 
clinical profile with an older age of presentation and lesser 
chances of distant metastasis. Clinically, OS of the jaw bones 
tends to present commonly as a swelling with associated 
paresthesia which is dissimilar from the presentation of the 
disease of long bones where pain during activity is the more 
common complaint [5].

Radiologically, osteosarcoma can appear with a variable 
bone density depending on the amount of bone formed 
by the neoplasm. In some cases “sunray” appearance is 
observed at the periphery of the tumor. Widened periodontal 
ligament space has been described as a classical sign of early 
osteosarcoma [6]. The widening of periodontal ligament 
space and inferior dental canal, together with sunburst effect 
are almost pathognomonic of OS of the jaw bone, but not all 
lesions may show these characteristics [7].

CT and MRI are valuable adjuncts in evaluating the extent 
of the tumor and its relationship with neighboring tissues 
[8]. Differentiation of osteosarcoma from other bony lesions 
like Paget’s disease, fibrous dysplasia, multiple myeloma, 
and metastatic tumors is based more on microscopical than 
radiological evidence [9] (Figures 1-6).

Besides the size of the lesion, the histologic type and 
grading of the tumor are important factors in determining the 
prognosis. Histologically, they are composed of malignant 
spindle cells which produce foci of osteoid or immature 
bone. Conventional osteosarcoma can be subdivided into 
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osteoblastic, chondroblastic, and fibroblastic histologic 
variants depending on the extracellular matrix produced by 
the tumor cells [1]. In the jaws, about half of the lesions 
demonstrate a cartilaginous differentiation [10]. In general, 
osteosarcomas of the jaws tend to be better differentiated than 
in long bones [11,12].

Histologic picture of the present case showed areas of 
chondroblastic type with post chemotherapy changes of 
anterior buccal mucosa, grade 1. Mitosis was 2/10 hpf, 
necrosis was not identified. The histological grading is thought 

to be more important than all the other features combined in 
determining the prognosis.

Pathologically, conventional high-grade intramedullary 
OS comprisesabout 80% of the tumors [13]. Low-grade 
intramedullary OS is <2%, and the others include parosteal 
and periosteal OS accounting for <5%. Majority of mandibular 
OSs are conventional. OS spreads microscopically through 
the narrow spaces between bone tissue with other possible 
routes being the mandibular canal and the structures which 
connect the intraosseous components and soft tissues, such as 
the periodontal ligament and the mental and inferior alveolar 
nerves. Route of distant metastasis is hematogenous with the 
most common site being the lungs.

The prognosis of osteosarcoma of the jaws is better than 

Figure 1: Pre-Operative Image.

Figure 2: Resected tumour specimen.

Figure 3: Harvested Fibular Free flap for reconstruction.

Figure 4: Defect post reconstruction with FFF and reconstruction plate.

Figure 5: Post operative HPE slide showing features of osteosarcoma.

Figure 6: Two years post operative picture of patient.
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that of long bone, with a 5-year-survival rate of 34.8 percent 
for the mandible. The median survival time is 6.5 years for the 
mandible [14]. Usually, the prognosis of a jaw osteosarcoma 
gets better as the age at which it occurs increases [5]. Older 
patients are reported to have increased resistance to the tumor, 
thus increasing the chances of a better prognosis [15]. OS of 
the jaw has a clinically distinct profile from that of the long 
bones although early and prompt diagnosis with interplay 
of surgery and chemotherapy remain the cornerstone of 
management.

Early diagnosis and complete tumor resection are the 
most important factors in increasing prognosis of jaw 
osteosarcomas [16]. Treatment of osteosarcoma is radical 
surgery [17]. This usually is accompanied by radiotherapy or 
chemotherapy. Anatomic limitations in the orofacial region 
cause difficulties in achieving uninvolved margins and for this 
reason local recurrence of the lesions is high between 33% 
and 39%. Tumor-free margins in surgery, chemotherapy with 
multidrugs, and radiotherapy after surgery have effects in the 
prognosis of osteosarcoma [18].

Conclusion
Jaw osteosarcoma is an aggressive neoplasm with high 
mortality and less distant metastases. Early diagnosis and 
radical surgery with good reconstruction and followed by 
adjuvant chemotherapy have been found to be with good 
prognosis. In this patient delayed diagnosis and non-response 
to neoadjuvant chemotherapy was seen. She underwent 
radical surgery and again adjuvant chemotherapy and is in 
good health. Overall in jaw osteosarcoma it is wise to go for 
surgery first followed by adjuvant therapy if the lesion is 
respectable.
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