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Masticator Space Abnormalities Associated with

Mandibular Osteoradionecrosis: MR and CT Findings in

Five Patients

June Chong, Lisa K. Hinckley, and Lawrence E. Ginsberg

BACKGROUND AND PURPOSE: Imaging of patientswith a clinical diagnosis of mandibular
osteoradionecrosis (ORN) is often performed to support that clinical suspicion, evaluate the
extent of the disease, or exclude coexistent tumor recurrence. The purpose of our study wasto
describe the clinical, MR imaging, and CT features of five patients with mandibular ORN
associated with prominent soft-tissue abnormality in the adjacent masticator muscles.

METHODS: The MR and CT examinations of five patients with mandibular ORN associated
with soft-tissue abnormalities in the adjacent masticator muscles were reviewed. All patients
had received external beam radiotherapy for primary head and neck malignancies, with atotal
radiation dose range of 60 Gy to 69 Gy in 30 to 38 fractions.

RESULTS: CT revealed the typical osseous findings of cortical disruption, trabecular dis-
organization, and fragmentation in all five patients. Abnormal diffuse enhancement of the
adjacent masseter and pterygoid muscleswas noted in all patients. Four patientshad prominent
mass-like thickening of these muscles adjacent to the osseous abnormality. Of the three patients
who underwent MR imaging, all showed homogeneous abnormal T1 hypointensity, T2 hyper-
intensity, and intense enhancement of the bone marrow in the involved mandible. The masti-
cator muscles adjacent to the osseous abnormality also showed abnormal T2 hyperintensity
and intense diffuse enhancement on MR images.

CONCLUSION: Mandibular ORN can be associated with prominent soft-tissue thickening
and enhancement in the adjacent musculature. These changes can appear mass-like and are
not related to tumor recurrence or metastatic disease.

Mandibular osteoradionecrosis (ORN) is a serious
complication of radiation therapy for neoplasms of
the parotid gland, oral cavity, oropharynx, and na-
sopharynx. It has a widely varying reported inci-
dence of 5% to 22% (1—4). Chronic and progres-
sive mandibular ORN can lead to significant
problems of deglutition, mastication, and speech,
with detrimental effects on quality of life. The di-
agnosis of mandibular ORN is primarily based on
clinical symptoms and signs (5). Patients are often
referred for imaging, however, to confirm the di-
agnosis, to evaluate the extent of the process for
management decisions, or to exclude malignant en-
tities such as tumor recurrence and metastatic dis-
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ease. The purpose of our study was to describe the
clinical, MR imaging, and CT findings of five pa-
tients with proved mandibular ORN associated with
significant soft-tissue abnormality in the adjacent
masticator muscles.

M ethods

A retrospective review of the clinical data and imaging stud-
ies of five patients with mandibular ORN and associated soft-
tissue abnormality was made. The clinical data are summarized
in the Table herein. Four patients were male and one was fe-
male, with an age range of 17 to 74 years (mean age, 54 years).
All patients had received external beam radiotherapy for pri-
mary head and neck malignancies, with a total radiation dose
range of 60 Gy to 69 Gy in 30 to 38 fractions. The interval
between the initiation of radiation therapy and the diagnosis
of ORN ranged from 1 to 8 years (mean, 4.4 years). The di-
agnosis of mandibular ORN was confirmed pathologically by
fine-needle aspiration biopsy in two patients and surgery in
one and was based on stable and typical clinical and radiologic
findings at follow-up in the remaining two patients. The du-
ration of follow-up, with no evidence of tumor recurrence,
ranged from 1.1 to 4.5 years (mean, 2.9 years).

A total of four MR and seven CT examinations was eval uated.
CT was performed in all five patients. Three of these patients
also underwent MR imaging. CT scanning was performed on
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Summary of clinical data of patients with mandibular osteoradionecrosis

Interval to ORN F/U with NED
Patient Age/Sex Primary Head and Neck Malignancy Post-XRT (yrs) (yrs)
1 49 y/M T3N1IMO soft paate SCC 5 17
2 65 y/M High grade adenocarcinoma of SMG 6 4.5
3 74 yIM Mucoepidermoid carcinoma of parotid 8 11
4 65 y/F Malignant oncocytic carcinoma of parotid 2 4.2
5 17 yIM Poorly differentiated SCC of nasopharynx 1 28

Note.—SCC, squamous cell carcinoma; SMG, submandibular gland; ORN, osteoradionecrosis, XRT, radiation therapy; F/U, follow-up; NED, no

evidence of disease (tumor recurrence).

GE scanners (Milwaukee, WI) after the 1V administration of
contrast medium. Axia 3 X 3-mm-thick sections were ob-
tained in all studies. Additional 3 X 3-mm-thick corona im-
ages were obtained for two patients. Soft-tissue and bone win-
dows were generated for al studies. All MR examinations
were performed using GE 1.5-T units. Precontrast T1-weighted
(400—-660/9—15 [TR/TE]) and T2-weighted (3700—6000/105
[TRITE«]) images, as well as contrast-enhanced (0.1 mmol/
kg) T1-weighted images, were reviewed.

Results

All of the patients were symptomatic on the
same side from which imaging abnormalities were
revealed at the time of scanning. They all presented
with swelling and pain, except for one who had
dysesthesia, numbness, and tingling along the dis-
tribution of the inferior alveolar nerve. Three pa-

Fic 1. Images of a 17-year-old male pa-
tient who underwent radiation for left-sided
poorly differentiated squamous cell carci-
noma of the nasopharynx.

A, Axial CT scan (bone window) shows
ORN involving the mandibular ramus contra-
lateral to the primary tumor site with cortical
disruption and trabecular disorganization.

B, Unenhanced T1-weighted (400/9 [TR/
TE]) MR image shows abnormal homoge-
neous signal hypointensity of the bone
marrow of the right mandible (asterisk) and
cortical disruption (arrowheads). Note that
the right masticator muscles appear slight-
ly larger than the contralateral side.

C, Axial T2-weighted (4000/105 [TR/
TE.]) MR image shows abnormal hyper-
intense signal of the marrow (asterisk) and
adjacent masseter and pterygoid muscles
(arrows).

D, Contrast-enhanced fat-saturated T1-
weighted (400/9 [TR/TE]) MR image
shows diffuse intense enhancement of the
marrow (asterisk) and adjacent muscula-
ture (arrows).

tients had trismus, and two developed complica-
tions of fistula formation and pathologic
mandibular fracture. The mandibular ORN was ip-
silateral to the original tumor site in four patients
and contralateral in one. In all patients, the site of
development of ORN was within the radiation field,
but not immediately adjacent to the primary tumor.

The CT scans of al five patients showed cortical
disruption, with disorganization and loss of trabe-
culation of the spongiosa of the mandible (Figs 1,
2). The osseous abnormalities involved the body
(premolar and molar regions) of the mandible in
one patient and the ramus in one, whereas the re-
maining three patients had involvement of both the
body and ramus. One patient had a pathologic frac-
ture of the body of the mandible. Air was seen in
the masticator space of a patient who developed a
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cutaneous fistula. Diffuse abnormal enhancement
of the masseter and pterygoid muscles adjacent to
the osseous changes in the mandible was noted in
al five patients when compared with the contralat-
eral nonenhancing normal masticator muscles (Fig
2B). The enhancement was intense in three patients
and mild in two. There was prominent mass-like
thickening of these muscles in the masticator space
in al patients except one.

MR imaging was performed in three of the five
patients. The bone marrow of the involved portions
of the mandible had abnormal signa in all three
patients. These areas showed abnormal homoge-
neous low signal intensity on the T1-weighted se-
quence and high signal intensity on the T2-weighted
sequence (Fig 1B-C). There was diffuse intense en-
hancement of the marrow after the IV administration
of contrast medium in al studies (Fig 1D). Cortical
disruption of the mandible was adso evident. All
three patients showed abnormal T2 hyperintensity of
the masseter and pterygoid muscles adjacent to the
abnormal bone, with diffuse intense enhancement of
these muscles on the contrast-enhanced sequence
when compared with the contralateral normal mus-
cles of mastication (Fig 1B-D). Two patients also
had prominent thickening of the masseter and pter-
ygoid muscles adjacent to the osseous changes of
ORN.

Discussion

The clinical diagnosis of mandibular ORN is pri-
marily based on clinical symptoms and signs of
ulceration or necrosis of the overlying mucous
membrane with exposure of necrotic bone (5). Ra-
diographic imaging of mandibular ORN is usually
performed to confirm the diagnosis in clinically
suspect patients with new onset of trismus or pain
to evaluate the extent of mandibular involvement
for surgical planning or follow-up, or when there
is clinical confusion with possible tumor recurrence
or metastatic disease. It has been said in the liter-
ature that the ** absence of a soft-tissue mass strong-
ly favorsradiation necrosis”’ and that the *‘ presence
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FiGc 2. Images of a 49-year-old man treat-
ed for right-sided soft palate squamous cell
carcinoma.

A, Coronal CT scan (bone window)
shows cortical disruption and fragmenta-
tion of the right ramus.

B, Contrast-enhanced CT scan shows
prominent thickening and enhancement of
the adjacent masticator muscles. The buc-
cal space is also involved (arrowheads).

of a soft-tissue mass favors the diagnosis of sar-
coma or tumor recurrence”’ (6). Our data, however,
suggest that thisis not necessarily true. Mandibular
ORN can be associated with significant soft-tissue
thickening and enhancement in the adjacent mas-
ticator muscles. This may appear mass-like. There-
fore, the presence of a soft-tissue ‘“mass” or other
soft-tissue imaging abnormality adjacent to abnor-
mal bone does not exclude the diagnosis of man-
dibular ORN. Because such soft-tissue abnormality
may be misinterpreted as tumor recurrence, corre-
lation should be made with the typical osseous
findings of mandibular ORN on CT scans, which
include cortical disruption, disorganization of tra-
beculation, and osseous fragmentation (7).

The development of osseous and associated soft-
tissue abnormality at a site distant or contralateral
to the primary tumor makes ORN more likely. Pa-
tient 5 in our study developed findings contralateral
to the original site of the primary tumor, supporting
the diagnosis of mandibular ORN. Of course, be-
cause synchronous or metachronous lesions can
also occur in cancer patients, it is wise to ascertain
that a lesion is within the radiation field before en-
tertaining a diagnosis of ORN.

The interval after the initiation of radiation ther-
apy and the onset of mandibular symptoms does
not help to exclude ORN, particularly during the
first 2 years. The risk of developing ORN is great-
est during the first 6 to 12 months after radiation
therapy (5, 8—10). Most tumor recurrences also
tend to occur during the first 2 years after treatment
(12). The risk of ORN, however, persists for years
because the ability of the mandible to repair itself
remains compromised (12). Thus, the development
of symptoms more than 2 years after treatment may
suggest ORN. Three of our patients developed
mandibular ORN more than 2 years after treatment,
with one developing mandibular problems as long
as 8 years after therapy.

In the three patients from whom biopsies or sur-
gical specimens were obtained, the typica histo-
logic features of ORN were present, consisting of
hypovascular or hypocellular osteonecrosis and the
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absence of active inflammation (12). In the appro-
priate clinical setting, these features do not gener-
aly present diagnostic difficulty to the pathologist.

The MR imaging appearance of mandibular ORN
has received little attention in the literature (13,
14). Two patients in the series from Fujita et al (13)
had homogeneous low signal intensity on their T1-
weighted images and high signal intensity on their
T2-weighted images of the mandible. Bachmann et
a (14) reported 11 patients with mandibular ORN
who had abnormal T1 hypointensity, T2 hyperin-
tensity, and marked enhancement of the bone mar-
row after the administration of contrast medium.
These studies, however, did not address the MR
imaging features or the significance of associated
soft-tissue changes in mandibular ORN. Our study
shows similar bone marrow signal changes and en-
hancement of the involved portions of the mandi-
ble. Furthermore, MR imaging may also show ab-
normal T2 signal intensity, enhancement, and
thickening of the masseter and pterygoid muscles
associated with mandibular ORN.

Conclusion

Our study shows that mandibular ORN can be
associated with significant soft-tissue thickening
and enhancement in the muscles of mastication,
which are not related to tumor recurrence or met-
astatic disease. These soft-tissue changes may ap-
pear mass-like and represent a potential pitfall to
the unwary radiologist. Correlation with clinical
and other radiographic findings, such as the well-
described osseous changes of mandibular ORN on
CT scans, will help to avoid misdiagnosis.

10.

11.

12.

13.

14.

AJINR: 21, January 2000

References

. MacDougall JA, Evans AM, Lindsay RK. Osteoradionecr osis of

the mandible and its treatment. Am J Surg 1963;106:816-818

. Bedwinek JM, Shukovsky LJ, Fletcher GH, Daley TE. Osteone-

crosisin patientstreated with definitive radiotherapy for squa-
mous cell carcinomas of the oral cavity and naso- and oro-
pharynx. Radiology 1976;119:665-667

. Morrish RB, Chan E, Silverman S, Meyer J, Fu KK, Greenspan

D. Osteonecrosis in patientsirradiated for head and neck car-
cinoma. Cancer 1981;47:1980-1983

. Murray CG, Herson J, Daly TE, Zimmerman S. Radiation ne-

crosis of the mandible: a 10-year study: part I: factors influ-
encing the onset of necrosis. Int J Radiat Oncol Biol Phys 1980;
6:543-548

. Epstein JB, Wong FLW, Stevenson-Moore P. Osteor adionecr osis:

clinical experience and a proposal for classification. J Oral
Maxillofac Surg 1987;45:104-110

. Dalinka MK, Mazzeo VRP. Complications of radiation therapy.

Rev Diagn Radiol 1985;23:235-267

. Hermans R, Fossion E, loannides C, Van den Bogaert W, Ghekiere

J, Baert AL. CT findings in osteor adionecr osis of the mandible.
Skel Radiol 1996;25:31-36

. Murray CG, Herson J, Daly TE, Zimmerman S. Radiation ne-

crosis of themandible: a 10-year study: part I1: dental factors:
onset, duration and management of necrosis. Int J Radiat Oncol
Biol Phys 1980;6:549-553

. Beumer J, Harrison R, Sanders B, et al. Osteoradionecrosis. pre-

disposing factors and outcomes of therapy. Head Neck Surg
1984,6:819-827

Starcke EN, Shannon IL. How critical is the interval between
extractions and irradiation in patients with head and neck ma-
lignancy. Oral Surg 1977;43:333-337

Mancuso AA, Hanafee WN. Oral cavity and oropharynx in-
cluding tongue base, floor of mouth and mandible. In: Mancuso
AA, Hanafee WN, eds. Computed Tomography and Magnetic Res-
onance Imaging of the Head and Neck 2nd ed. Baltimore, Md:
Williams & Wilkins;1985:371-375

Marx RE. Osteoradionecrosis: a new concept of its pathophys-
iology. J Oral Maxillofac Surg 1983;41:283-288

Fujita M, Harada K, Masaki N, et a. MR imaging of osteora-
dionecrosis of the mandibule following radiotherapy for head
and neck cancers. Nippon Acta Radiologica 1991;51:892-900
Bachmann G, Robler R, Klett R, Rau WS, Bauer R. The role of
magnetic resonance imaging and scintigraphy in the diagnosis
of pathologic changes of the mandible after radiation therapy.
Int J Oral Maxillofac Surg 1996;25:189-195



