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Introduction

Myositis ossificans is a benign, non-neoplastic condition
characterized by heterotropic bone formation in muscle
and other soft tissues, frequently associated with direct
and acute trauma.’ It generally occurs as single lesions in
extremities, especially inferior extremities, which are more
susceptible to trauma. In the last 50 years, a few cases in the
musculature of the face have been reported; the differen-
tial diagnosis includes other malignant conditions, especially
when no associated trauma can be identified.

We report a case of a man who developed three lesions
compatible with myositis ossificans, thirty years after suf-
fering an injury to his face.
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Case report

A 71-year-old man was admitted with a history of trismus,
pain in the upper left labio-gingival sulcus and difficulty in
adjusting his partial denture for the past 20 days. He related
a gunshot wound suffered around 30 years ago, with an entry
point in his right cheek and no exit wound. At the time, he
was treated by a trauma service and submitted to facial
fracture fixations and bone grafts in the palate and alveolar
ridge. History also included non-insulin dependent diabetes
mellitus, high blood pressure and a prostatectomy eight
years prior for prostate cancer. Laboratory analysis demon-
strated normal fidings on serum calcium, alkaline phos-
phatase, parathyroid hormone levels and renal function.
He was in excellent overall health, with a cheek bulge
on the left and discrete associated cutaneous hyperemia.
Trismus was observed, limiting mouth opening 2 cm. A bulge
in the cheek mucosa was also observed near the labiogingival
sulcus, with intact oral mucosa, where a 1.5cm and well
delimited firm lesion, fixed to deep structures, could be felt.
When submitted to computerized tomography scan of
the face, a metallic fragment was identified next to the
left masticator and buccal spaces, lateral to the maxilla,
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Figure 1
radiolucent interior and compact bone periphery and bulging of
adjacent soft tissues.

CT scan. ldentification of the largest lesion, with a

in addition to metallic fragments adjacent to the zygomatic
arch and in the masticator space. Deformities were iden-
tified in the walls of the ipsilateral maxillary sinus with
bone loss and healed fractures. Metallic fragments were
also found in the right infratemporal fossa with a fracture
of the posterior wall of the maxillary sinus, bone loss in
the palate and anterior wall of the left maxillary sinus and
sclerosis of the zygomatic arch on the same side. Three
dense amorphous ossified formations were observed in the
subcutaneous tissue of the maxillary region and left masti-
cator space, amongst the temporal, masseter and mimetic
musculature, in a cortical/medullary pattern, the largest
measuring 3.5cm x 2.5cm x 1.5cm (Figs. 1 and 2). Lymph
nodes were observed at cervical levels | and Il on the right.

The lesions were removed through a mucosal incision on
the left superior labiogingival mucosa, revealing structures
that were hardened and firmly attached to adjacent tissues
(Fig. 3). Projectile fragments were also removed from the
pterygoid musculature, adjacent to the temporomandibular
joint.

Immediately after surgery the patient experienced a
reduction in trismus, despite a progression of paresis of oph-
thalmic and buccal branches of the facial nerve and the
mimetic musculature, expected due to extensive surgical
manipulation.

A pathological examination identified fragments of
compact bone tissue amidst the fibrin and hemorrhag-
ing with fibroplasia and mixed inflammatory infiltrate in
periosteal tissues, with no signs of malignancy. Findings were
compatible with myositis ossificans.

Two months after the operation, an infection occurred
in the soft tissues of the left hemiface, probably due to
contamination via the maxillary sinus, which improved after
antibiotic therapy. The patient has been receiving speech

Figure 2  CT scan, bone window. View of three bone lesions
and metallic fragments.
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Figure 3
inflammatory process.

Whitish bone lesion associated with the adjacent

therapy for one year, since the operation, with a substantial
reduction in trismus and partial recovery of neural function.

Discussion

We describe a case of a circumscript myositis ossificans or
traumatic myositis ossificans, unlike the progressive type
- a rare genetic condition that is incurable. The former
may be associated or, less frequently, unassociated with
trauma. The associated trauma can be perforating or closed,
burns, infections, fractures, neurological traumas, etc.? It
is uncommon in the face and reports described the involve-
ment of masticatory muscles, such as the masseter, buccal,
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pterygoid and temporal muscles. Concerning its etiology
in these muscles, the most common causes described are
tooth extraction, local anesthetic injection, migrating odon-
togenic abscess, cervical collar, genioplasty, complicated
orthodontic treatment, direct force and facial skeleton
fractures.’

Symptoms include an increase in volume and temper-
ature, erythema, pain, paresthesia and restricted local
mobility when the affected area is associated with a joint.?
When it occurs in the area of the face, the masticatory
muscles are most often affected, as observed in the case
reports, and the most prevalent clinical fiding is a progres-
sive limitation of motion in the mandible (trismus).*>

Jiang et al.* hypothesized that infection and trauma
exhibit an equally important role in the pathogenesis of
myositis ossificans in the masticatory muscles. In the present
case, the patient came to us with an acute facial cellulitis
that could be related to the discontinuity of the maxillary
sinus anterior wall and consequent local infection. However,
for the past 30 years he never complained of such symp-
tom or reported sinus events. In turn, the inflammatory
signs developed after the trismus and difficulty in adjus-
ting the partial denture, so the bone formation would not
be expected to be associated with this acute infection. As
mentioned, inflammatory signals are also part of the clin-
ical picture, especially if there is involvement of a joint.
Another point to be considered is the reconstructive oper-
ation carried out at the time of the gunshot. It also could
be associated to the pathogenesis of the myositis ossificans,
although the intensity of the initial trauma seems to be more
pertinent to the development of the related condition.

Most cases of circumscript myositis ossificans are self-
limited, in which lesions tend to regress spontaneously.® It
is believed that their developments are triggered by tis-
sue necrosis or hemorrhage followed by an intense vascular
and fibroblastic repair process with subsequent ossification.’
Initially the lesion, richly vascularized, is predominantly
composed of fibroblasts with high mitotic activity. Over a
period of three to six weeks the bone formation becomes evi-
dent at the edge of the lesion, like cortical bone, organized
with a cortex and medullary space. The lesion generally
matures after five or six months, when it may begin to
regress.®

Computerized tomography is the imaging exam of choice
for the diagnosis of this entity. Magnetic resonance is a
more sensitive way of identifying small and initial lesions,
though less specific.”8 In a mature lesion, tomography shows
a zone of peripheral bone maturation with a radiolucent
center.” Another radiolucent zone generally separates the
bone lesion from the adjacent tissues, which may aid in the
differential diagnosis with invasive malignant neoplasms.®

Its initial differential diagnosis includes inflamma-
tory and/or infectious processes, such as thrombosis,
cellulitis and osteomyelitis.> Neoplasms are also con-
sidered in the differential diagnosis, including synovial
sarcoma, soft tissue sarcoma, osteochondroma, osteosar-
coma, rhabdomyosarcoma® and metastatic disease.’

Once we established an indication for surgical resection
of the lesion due to symptoms and limitations in buccal
opening, we did not perform biopsies. We relied on signs
of myositis ossificans from the imaging. However, some
authors® recommend biopsies, especially when relying on

clinical observation or in the absence of a precise clinical or
imaging diagnosis. It is important to remember that the aspi-
ration or biopsy of the central portion of the lesion, normally
very cellular, may confuse the diagnosis. The biopsy should
instead focus on the periphery of the structure,® although
its bone component may hamper fine-needle aspiration, the
method of choice for biopsies in the face and neck region.
Neither biopsy by aspiration nor frozen section examination
generally provide a definitive diagnosis.®

Surgical resection”*'? and conservative treatment?? are
indicated. The latter is based on the possibility of sponta-
neous regression of the lesion, where clinical observation,
rest, ice and physical therapy are recommended. Some rec-
ommend the administration of anti-inflammatory drugs and
even low doses of external radiation therapy,? but we do
not promote this course of action. It is believed that surgi-
cal resection should be carried out after the lesion matures
to avoid possible recurrence.”’ Early surgical excision is
indicated, in turn, when the associated lesion is associ-
ated with a joint, which would lead to ankylosis by limiting
movement.? Diagnostic uncertainty in the presence of symp-
tomatic or fast growing lesions is suitable for resection at the
time of presentation. The majority of the consulted reports
of this clinical condition in face had its patients operated
on, as we did, because of the related symptons, mainly pain
and trismus. Recurrence post complete surgical treatment
is not a frequent condition, although the reports are limited
in relation to follow up information.

Two aspects required our attention in this case. First,
the development of the lesions 30 years after an injury is
uncommon, since myositis ossificans is characterized by its
development weeks after the trauma. We found one report
of myositis ossificans in temporal muscle, 25 years after a
severe trauma’ and another case report that related a blow
to the left side of the face of a young woman ‘‘several
years’’ before the symptoms.> Mashiko et al.'® also reported
the case of a man who suffered repeated physical abuses in
the past 15 years and that could be related to the devel-
opment of myositis ossificans in the masseter muscles. The
second aspect was the presence of three lesions, instead of a
single lesion as reported in almost all of the cases described
in the specialized literature. In the last 15 years, in turn,
three reports described cases of bilateral lesions.?

Conclusion

In the last three years it could be observed an interesting
increase in the reports in the literature of myositis ossificans
in head and neck territory. Even so, this is an infrequent sit-
uation and physicians must remain alert to it, as well as the
possible differential diagnoses, such as sarcomas, to ensure
proper treatment and follow up. There are few reports of
similar cases in muscles of the face that develop years after
the trauma. There are also few reports of multiple lesions.
Attention must also be made to the clinical history of the
patient, looking for any possible local trauma.

Conflicts of interest

The authors declare no conflicts of interest.



262

Cavalheiro BG et al.

References

. Frassica FJ, Thompson RC. Evaluation, diagnosis, and classi-

fication of benign soft-tissue tumors. J Bone Joint Surg Am.
1996,78:126-40.

. Shin SJ, Kang SS. Myositis ossificans of the elbow after trigger

point injection. Clin Orthop Surg. 2011;3:81-5.

. Ungari C, Filiaci F, Riccardi E, Rinna C, lannetti G. Etiology

and incidence of zygomatic fracture: a retrospective study
related to a series of 642 patients. Eur Rev Med Pharmacol Sci.
2012;16:1559-62.

. Jiang Q, Chen MJ, Yang C, Qiu YT, Tian Z, Zhang ZY, et al.

Post-infectious myositis ossificans in medial, lateral pterygoid
muscles: a case report and review of the literature. Oncol Lett.
2015;9:920-6.

. Boffano P, Zavattero E, Bosco G, Berrone S. Myositis ossificans

of the left pterygoid muscle: case report and review of the
literature of myositis ossificans of masticatory muscles. Cran-
iomaxillofac Trauma Reconstr. 2014;7:43-50.

10.

. Lello GE, Makek M. Traumatic myositis ossificans in masticatory

muscles. J Maxillofac Surg. 1986;14:231-7.

. Trautmann F, Moura P, Fernandes TL, Gondak RO, Castilho

JCM, Medici Filho E. Myositis ossificans traumatic of the
medial pterygoid muscle: a case report. J Oral Sci. 2010;52:
485-9.

. Kruse AL, Dannemann C, Gratz KW. Bilateral myosiotis ossificans

of the masseter muscle after chemoradiotherapy and critical
illness neuropathy - report of a rare entity and review of liter-
ature. Head Neck Oncol. 2009;1:30.

. Manzano D, Silvan A, Saez J, Moreno JC. Myositis ossificans of

the temporalis muscle. Case report. Med Oral Patol Oral Cir
Bucal. 2007;12:E277-80.

Mashiko T, Akizuki T, Watanabe Y, Sasaki R, Yokoyama M,
Yoshimura K, et al. Clinicopathologic assessment of myositis
ossificans circumscripta of the masseter muscles. J Craniofac
Surg. 2015;26:2025-6.


http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0055
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0055
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0055
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0055
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0055
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0055
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0055
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0055
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0055
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0055
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0055
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0055
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0055
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0055
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0055
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0055
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0055
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0055
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0055
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0055
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0055
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0055
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0055
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0060
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0060
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0060
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0060
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0060
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0060
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0060
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0060
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0060
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0060
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0060
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0060
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0060
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0060
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0060
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0060
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0060
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0060
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0060
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0060
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0060
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0065
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0065
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0065
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0065
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0065
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0065
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0065
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0065
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0065
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0065
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0065
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0065
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0065
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0065
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0065
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0065
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0065
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0065
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0065
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0065
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0065
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0065
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0065
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0065
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0065
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0065
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0065
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0065
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0065
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0065
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0065
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0065
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0065
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0065
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0065
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0065
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0065
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0065
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0065
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0070
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0075
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0080
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0080
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0080
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0080
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0080
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0080
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0080
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0080
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0080
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0080
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0080
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0080
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0080
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0080
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0080
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0080
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0080
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0080
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0080
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0085
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0085
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0085
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0085
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0085
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0085
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0085
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0085
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0085
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0085
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0085
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0085
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0085
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0085
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0085
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0085
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0085
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0085
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0085
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0085
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0085
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0085
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0085
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0085
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0085
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0085
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0085
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0085
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0085
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0085
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0085
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0085
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0085
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0085
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0085
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0085
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0090
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0090
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0090
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0090
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0090
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0090
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0090
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0090
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0090
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0090
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0090
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0090
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0090
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0090
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0090
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0090
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0090
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0090
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0090
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0090
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0090
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0090
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0090
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0090
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0090
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0090
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0090
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0090
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0090
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0090
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0090
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0090
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0090
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0090
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0090
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0090
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0090
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0095
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0095
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0095
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0095
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0095
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0095
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0095
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0095
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0095
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0095
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0095
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0095
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0095
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0095
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0095
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0095
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0095
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0095
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0095
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0095
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0095
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0095
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0095
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0095
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0095
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0095
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0095
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0095
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0100
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0100
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0100
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0100
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0100
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0100
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0100
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0100
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0100
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0100
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0100
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0100
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0100
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0100
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0100
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0100
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0100
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0100
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0100
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0100
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0100
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0100
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0100
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0100
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0100
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0100
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0100
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0100
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0100
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0100
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0100
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0100
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0100
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0100
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0100
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0100
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0100
http://refhub.elsevier.com/S1808-8694(16)30068-4/sbref0100

	Multifocal myositis ossificans in masticatory muscles 30 years after gunshot wound: case report and literature review
	Introduction
	Case report
	Discussion
	Conclusion
	Conflicts of interest

	References

