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Abstract

Background: Radiation-induced osteosarcomas of the jaws are a rare but often fatal con-
sequence of radiation therapy in the head and neck region. Here we present a case of
radiation-induced osteosarcoma of the mandible.

Case Presentation: A male presented with severe trismus and marked left lingual al-
veolus expansion 1 year following extractions in the lower left quadrant. Four years
previously, he had radical radiotherapy (70Gy) and chemotherapy for a pl6-positive
TIN2cMO squamous cell carcinoma of the left tonsil with a positive left level II node.
Initial bone biopsies of the left mandible showed a bony sequestrum suggestive of osteor-
adionecrosis with the presence of abnormal osteoid suspicious of osteosarcoma. Imaging
demonstrated an abnormal exophytic bone-forming lesion in the left mandibular body
and parasymphysis and ruled out a metastatic lesion. The patient underwent bilateral
neck dissection, left mandibulectomy with fibula flap reconstruction and full-thickness
skin graft.

Conclusions: Osteosarcoma should be considered if changes are seen in previously sta-
ble irradiated bone with bony destruction and a soft tissue mass. This case highlights the
importance of synthesis of clinical, radiological and pathological findings in the diag-
nosis of such lesions, especially where the histology initially suggested a benign process.

KEYWORDS
case report, head and neck cancer, oral and maxillofacial surgery, radiation therapy, radiation-induced
osteosarcoma

mutation but not to cause cell death, a sequela that can be
seen at the margins of the radiation field.* Radiation-induced

Radiation therapy is a standard treatment modality for
head and neck malignancies. However, it can have adverse
effects on bone. Late complications include osteoradio-
necrosis, radiation-induced osteitis and osteosarcoma.'
Osteosarcomas are malignant tumours of undifferentiated
bone connective tissue which most commonly occur in the
long bones of limbs, particularly the distal femur and proxi-
mal tibia. Its incidence in the jaws is exceedingly rare (0.7 per
million) with only 10% being radiation-induced.*”

For irradiation to induce malignant change, the injury to
individual cells must be adequate enough to cause a genetic

osteosarcomas (RIOS) usually present as slow-growing,
painless swellings which may be accompanied by numbness,
trismus or tooth mobility. They can be extensively destruc-
tive warranting the need for radical life-changing surgery
and chemotherapy.” They have a poor prognosis, with 5-year
survival ranging between 17% and 60%®’ and are more ag-
gressive with worse outcomes than osteosarcomas arising in
the absence of radiotherapy.®’

This report illustrates a rare case of RIOS of the mandible.
We highlight the surgical complexity of treating these cases
and the importance of radiology in the diagnosis of these

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the

original work is properly cited.
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lesions, particularly where the histology initially suggests a
benign process. The CARE guidelines (for CAse REports)
were used for data collection and reporting of this case.

CASE REPORT

A 60-year-old Caucasian male presented to the Oral and
Maxillofacial department with an expansile mass in the
left mandible. Four years earlier, he was treated for a p16-
positive TIN2cMO squamous cell carcinoma of the left tonsil
with radical radiotherapy (70 Gy in 35 fractions) and con-
current cetuximab chemotherapy. Two months prior to the
presentation this mass was diagnosed as osteoradionecrosis
following a biopsy at a different unit. The patient was oth-
erwise fit and well, a non-smoker and consumed approxi-
mately 16 units of alcohol per week.

Clinical examination revealed marked expansion of the
left mandibular body with exposed lingual bone. There was
no cervical lymphadenopathy and an examination of the
temporomandibular joint was normal. Neurosensory testing
did not identify any facial weakness or altered sensation. A
Cone beam Computerised Tomography (CT) scan revealed
a spiculated periosteal reaction with an abnormal exophytic
bone-forming lesion in the left mandibular body and para-
symphysis suggestive of either osteosarcoma or a ‘blastic’
metastasis (Figure 1). Whole-body imaging ruled out metas-
tasis and a staging Magnetic Resonance Imaging (MRI) neck
confirmed the CT findings.

A biopsy of the lesion was initially diagnosed as a bony se-
questrum with radiation-induced changes. This contrasted
with the features seen on the imaging and prompted mul-
tidisciplinary team (MDT) discussion. The histology was
reviewed, including an external specialist bone pathology
review and a diagnosis of high-grade chondroblastic osteo-
sarcoma was made, which given the history was presumed to
be radiation-induced (Figure 2).

Discussions at the local head and neck and sarcoma MDT
meetings led to a consensus of radical surgery with curative
intent. The patient declined referral to the national sarcoma
MDT to avoid delays in treatment.

The patient underwent a tracheostomy, bilateral neck
dissection (levels I-III), left mandibulectomy and fibula-
free flap reconstruction. The resection extended from the
left subcondyle to the mandibular right canine. Histological
analysis revealed a grade 3 chondroblastic osteosarcoma
(Figure 3) with a diameter of 100mm. The pathological
staging was pI2pNO. The tumour was present at the deep
soft tissue, posterior bone and buccal soft tissue margins.
Following further MDT discussion, a second surgery was
planned.

The patient had further excisions of the areas where
margins were presumed to be involved, including the left
mandibular condyle, guided by intra-operative frozen sec-
tions. No convincing evidence of a tumour was found in
the soft tissue; however, the tumour was seen in the most
inferior aspect of the remaining condyle though the mar-
gins were clear. Nine months after the initial RIOS diag-
nosis, the patient developed a left temporal swelling which

FIGURE 1 Anaxial view of the cone beam CT mandible revealing
the expansile mass in the left mandible.

FIGURE 2 A high- power
photomicrograph displaying neoplastic bone
formation by the atypical tumour cells.
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FIGURE 3 A high-power
photomicrograph showing areas of
cartilaginous differentiation within the
tumour. The lesional cells display significant

atypia.

TABLE 1 CARE checklist timeline of clinical events and
investigations in patient's journey of care

Event Timeline

First symptoms November 2016
First presentation to clinic April 2017
Radiological Investigations (CBCT & MRI) October 2019
Initial biopsy October 2019
Surgical resection January 2020
MDT review of histology March 2020
Further excisions March 2020
Recurrence and palliative chemotherapy April 2021
Sepsis, pneumonia, death May 2021

was confirmed as a recurrence of the tumour. The patient
received palliative chemotherapy but succumbed to neu-
tropenic sepsis and pneumonia 19 months after the initial
diagnosis. A summary of the timeline of clinical events
and investigations in the patient's journey of care is sum-
marised in Table 1.

CONCLUSIONS

Whilst sarcomatous conversion is one of the most feared
complications of irradiation, given the increasing incidence
of head and neck malignancies,' it is predictable that the
number of RIOS in the head and neck will likely rise.*'° Due
to the rarity of RIOS and its slow-growing and painless na-
ture, diagnosis is often delayed.

This case highlights the importance of radiology in the
diagnosis of RIOS, particularly if changes are seen in pre-
viously stable irradiated bone with bony destruction and a
soft tissue mass. Here, two biopsies did not show convincing
sarcomatous change and suggested a benign process, how-
ever, the CT imaging prompted discussion at the MDT, an
external review of the histology and ultimately led to the di-
agnosis. Definitive surgery with chemotherapy remains the
mainstay of treatment for sarcomas of the jaws.’
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