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Abstract Oral leiomyoma are rare neoplasms of the oral
cavity. Ossification within leiomyoma is not unusual but is
mostly reported in leiomyoma of the deep soft tissue.
Ossifying leiomyoma is extremely rare in the head and
neck. We identified a total of three cases of extensively
ossified leiomyoma in the head and neck in the literature
including lesions in the lateral pterygoid muscle and orbit.
To the best of our knowledge, only one case of extensively
calcified leiomyoma has been reported in the oral cavity.
We present two such rare cases of oral leiomyoma with
extensive intratumoral calcifications and ossification.
Ossified leiomyoma should be considered in the differen-
tial diagnosis of calcified or hard/firm soft tissue masses in
the oral cavity.
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Introduction

Leiomyoma are benign tumors of smooth muscle that are
rare in the head and neck and oral cavity. These tumors
may occur anywhere in the body where smooth muscle is
present but most commonly occur in the genitourinary
tract, gastrointestinal tract and skin [1, 2]. Based on his-
tology, leiomyoma are generally classified into three
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variants: solid, vascular or epithelioid. Leiomyoma of the
head and neck region are most commonly either the solid
or vascular variants. Within the oral cavity, 75 % of oral
leiomyoma are of the vascular subtype [3]. Degenerative
changes, such as edema, hyalinization, hemorrhage, calci-
fication and cystic degeneration are often found in leio-
myoma [4-7]. Calcification has been reported to occur
commonly in the leiomyoma of the deep soft tissues of the
extremities but is a rare degenerative change in leiomyoma
in other locations [8—12]. Extensive calcification or ossi-
fication within leiomyoma of the head and neck is a rare
finding, and a thorough search of the literature revealed
only one case of oral leiomyoma with extensive calcifica-
tion [13]. We present the first two cases of leiomyoma of
the oral cavity with extensive ossification. We also review
and discuss the clinical characteristics and histologic dif-
ferential diagnoses of these lesions.

Case Reports
Case 1

A 51 year-old Caucasian female presented to her oral surgeon
for evaluation of an anterior maxillary lesion. The lesion had
slowly increased in size. A computed tomography scan
revealed a well circumscribed radiopacity in the soft tissue
apical to the right maxillary central incisor and labial to the
maxillary alveolus, causing resorption of the bone (Fig. 1).
The patient’s prior medical history was non-contributory. The
tissue was submitted for decalcification due to presence of
hard tissue felt during grossing. Microscopic examination of
an incisional biopsy revealed a circumscribed proliferation of
smooth muscle intermixed with dense fibrous connective
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Fig. 1 Sections from a
computed tomography scan of
Case 1 showing a well
circumscribed radiopaque mass
causing cupping resorption of
the anterior maxillary alveolus
near the apical region of the
maxillary incisor

Fig. 2 Photomicrograph panel from Case 1. a Hematoxylin and eosin
stained section (magnification x5) demonstrating well circumscribed
soft tissue mass interspersed with large islands of calcifications.
b Higher magnification (x20) exhibits a large area of irregularly
calcified tissue within the soft tissue mass. ¢ Immunohistochemical

tissue and large zones of significant dystrophic calcifications
and bone. Normal appearing bony trabeculae were noted
within the lesion, which demonstrated significant resorption.
The tumor was discrete and partially encapsulated. The lesion
appeared to erode the underlying bone. Areas of the lesion
were composed of interlacing fascicles of spindle shaped
smooth muscle cells with minimal nuclear pleomorphism. No
mitoses were identified. The smooth muscle was heavily
collagenized and large zones of calcifications including dense
viable bone were seen in the deeper areas of the specimen
(Fig. 2a, b). Immunohistochemical stains for smooth muscle
actin (SMA) (Fig. 2c¢), smooth muscle myosin heavy chain
(SMMS-1) (Fig. 2d) and desmin were performed. The neo-
plastic cells were strongly reactive for SMA and SMMS-1 and
negative for desmin with adequate controls. A diagnosis of
leiomyoma with prominent ossification was rendered. The
lesion was completely excised and the patient was seen for
routine follow-up 6 months later. A nodular growth was noted
in the site of previous surgery and was excised completely.
Microscopic examination of the recurrent tissue revealed
fibrous connective tissue scar with skeletal muscle and
accessory salivary glands. No muscle tissue or calcifications
were identified.
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stain for smooth muscle actin demonstrates diffuse strong reactivity
throughout the soft tissue areas. An area of bone is noted at the base
(asterisk) (x10 magnification). d Immunohistochemical stain for
smooth muscle myosin heavy chain shows strong reactivity with
lesional cells. Area of bone marked with asterisk (x 10 magnification)

Case 2

An 18 year-old Caucasian female was referred to an oral
surgeon by her general dentist for extraction of tooth
number 32 and biopsy of a vestibular lesion. The patient
reported that the lesion had been present for as long as she
could remember with no change in size. She denied any
pain, swelling or paresthesia. Her medical history was
unremarkable. Clinically, a yellow—brown soft tissue nod-
ule was noted in the right mandibular vestibule. The tissue
was submitted for decalcification due to obvious hard tis-
sue felt during grossing. The microscopic examination
revealed a benign neoplastic proliferation of spindle shaped
smooth muscle, fibrous connective tissue, and extensive
areas of calcification and ossification (Fig. 3a). Extensive
areas of dystrophic eosinophilic to basophilic amorphous
calcifications were noted. Multinucleated giant cells sur-
rounded the calcifications in several areas. The surrounding
soft tissue was composed of poorly oriented fascicles of
spindle shaped cells with elongated spindle shaped nuclei
with rounded edges and vacuolated and abundant eosino-
philic cytoplasm. Immunohistochemical stains for SMA
(Fig. 3b), muscle specific actin (MSA) (Fig. 3c) and
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Fig. 3 Photomicrograph panel from Case 2. a Hematoxylin and eosin
stained section (magnification x5) demonstrating numerous irregu-
larly mineralized islands of calcifications distributed in a stroma
composed of spindle cells. b Immunohistochemical stain for smooth
muscle actin demonstrates diffuse strong reactivity throughout the
soft tissue areas. The areas of bone are not stained (asterisk) (x10

SMMS-1 (Fig. 3d) were strongly reactive for these spindle
shaped cells. A diagnosis of leiomyoma with extensive
ossification was rendered. The patient was lost to follow-

up.

Discussion

Leiomyoma are uncommon tumors of the oral cavity. Less
than 1 % of all leiomyoma occur within the oral cavity, due
the paucity of smooth muscle [1, 3]. Most leiomyoma in the
oral cavity arise from the smooth muscle of the vasculature
[3, 14]. Uncommon histologic variations, including epithe-
lioid, clear cell, granular cell and myxoid changes, have been
reported in leiomyoma of the head and neck and oral cavity
[15-19]. Secondary degenerative changes in leiomyoma
such as hyaline degeneration, cystic change, myxoid
degeneration, infection, necrosis, calcification and rarely
ossification are not uncommon in leiomyoma of any loca-
tion. These changes are thought to be a result of inadequate
blood supply resulting in replacement of muscle fibers by
hyaline material, collagen, calcium, mucopolysaccharide or
a combination of these factors [6, 7]. While degenerative
changes are common (over 60 %) in uterine leiomyomas,
calcification has only been reported 4-10 % of cases [6, 7,
20]. Within the somatic soft tissue of the extremities, cal-
cification within leiomyoma occurs frequently [4, 21]. Small
calcifications have been reported in oral cavity leiomyoma,
but this remains a rare finding [22, 23]. Microscopically,
calcifications in leiomyoma of any site may appear as
psammomatous spherules to large irregular masses [2, 9, 24].
These deposits may present with several radiographic pat-
terns including amorphous mottled mass, multiple small,
spotty calcifications or rarely, a curvilinear ring-like rim [7,
10, 20, 25]. Ossification is a rarely reported phenomenon that
may be a degenerative change or may be the result of osseous
metaplasia of mesenchymal cells [26]. Cases of extensively
calcified or ossified leiomyoma are uncommon but have
been reported in the genitourinary tract, gastrointestinal tract

magnification). ¢ Immunohistochemical stain for muscle specific actin
with diffuse strong reactivity throughout the soft tissue areas.
Calcified area is marked with an asterisk (x10 magnification).
d Immunohistochemical stain for smooth muscle myosin heavy chain
demonstrating strong reactivity with spindled, lesional cells. Bone
marked with asterisks (x 10 magnification)

[27], soft tissues of the extremities [4, 9, 10, 12, 21, 28, 29]
and the skin [8].

A search of the literature revealed 3 reports of leiomy-
oma with extensive calcification or ossification in the head
and neck (not including the esophagus). See Table 1 (ref-
erences cited with table). Only one case of leiomyoma with
extensive calcification occurring in the dorsal tongue in a
38 year-old male was identified [13]. To our knowledge,
these are the first 2 cases of leiomyoma of the oral cavity
with extensive ossification.

The clinical differential diagnosis for leiomyoma with or
without ossification is broad. Most reported leiomyoma of
the oral cavity are located in a relatively superficial sub-
mucosal location and are found in middle aged or older
patients [30]. Oral leiomyoma are most commonly found in
the lips, followed by the tongue, cheeks, palate and gingiva
[3, 22]. These lesions have the potential to grow up to
several centimeters in size [2, 22]. A clinical differential
diagnosis for oral leiomyoma may include other soft tissue
neoplasms, both benign or malignant, reactive submucosal
lesions such as fibroma, calcified vascular anomalies or
salivary gland lesions. The microscopic differential diag-
noses of soft tissue masses with calcifications include cal-
cified vascular malformation (calcified thrombus), sialolith,
peripheral ossifying fibroma, ossifying fibromyxoid tumor,
osseous choristoma and benign neural lesions with calcifi-
cation resulting from degenerative changes. Although these
lesions have calcifications in common with calcified or
ossified leiomyoma, they have specific histologic features
and patterns, which allow differentiation. Calcified vascular
malformations contain numerous, variably sized, endothe-
lial lined blood vessels in addition to calcified thrombi.
Sialoliths present with concentric ring-like calcifications
and are often located within salivary ducts or near accessory
salivary gland tissue. Peripheral ossifying fibromas may
contain basophilic calcifications or areas of ossification, but
the fibroblasts do not appear spindled and do not stain with
SMA. Peripheral ossifying fibromas are frequently ulcer-
ated and demonstrate inflammation. Another rare benign
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Table 1 Extensively ossified or calcified leiomyoma of the head and neck

Desmin S-100 Treatment Recurrence

SMA

Ossification

Calcification

Size
(cm)

Age and sex

™M)

Location

Author

None, 7 years follow-up

Resection

N/P

+

Small foci within

Psammoma-like to

8

Lateral pterygoid

Manojlovic et al. [24]

calcification

large masses

None, 3 years follow-up

Resection

N/P N/P

J’_

Orbit 25 Large  Spotty to bone Foci within large

Wiechens et al. [34]

calcifications
Not reported

fragments

Excision None, 1 year follow-up

N/P

Granular to masses

38

Tongue

Nonaka et al. [13]

M male, N/P not performed, SMA smooth muscle actin, 4 positive, — negative

neoplasm reported in the oral cavity, the ossifying fibr-
omyxoid tumor, often present with a peripheral rim of
calcification and may exhibit calcifications between the
lobules of the lesion [31, 32]. However, ossifying fibr-
omyxoid tumors are typically lobular with a fibrous capsule
or pseudo capsule and are characterized by cells arranged in
cords and nests distributed in a myxoid background, a
pattern not seen in leiomyoma [31, 32]. Osseous choris-
toma, also known as soft tissue osteomas, are composed of
well circumscribed masses of bone, often with well-devel-
oped haversian canals and fatty or hematopoietic marrow
spaces. The calcified mass is surrounded by fibrous tissue
but lacks the spindle cells typically seen in leiomyoma.
Schwannomas present for long duration may exhibit calci-
fications, but the typical Antoni A and/or Antoni B patterns,
along with Verocay bodies can usually be identified.
Radiographically, ossified leiomyoma of the soft tissues are
occasionally misdiagnosed as calcifying schwannoma,
myositis ossificans (rare in the oral cavity) or even carti-
laginous entities [2].

Microscopically, leiomyoma is characterized by bundles
of elongated spindle cells intersecting at right angles with
perinuclear vacuoles and eosinophilic cytoplasm [9].
Masson trichrome special stain highlights the smooth
muscle, which stains fuchsia [30]. They can usually be
differentiated from most other spindle cell tumors by their
positive expression of smooth muscle markers (SMA, MSA
and SMMS-1) and may rarely be positive for desmin [21].
Other spindle cell tumors that may express smooth muscle
markers and contain calcifications [2] include myofibroma,
which present a different microscopic appearance due to
their hybrid characterization between fibroblastic and
smooth muscle cells. Additionally, the lesional cells of
myofibroma display less cytoplasm and more spindled and
narrower nuclei than leiomyoma [30]. Importantly, myo-
fibroma also present with mitotic figures, a “tram track”
pattern of staining to SMA but lack immunoreactivity to
SMMS-1 [30, 33]. The strong positive staining of lesional
cells for SMMS-1 in our cases helped confirm smooth
muscle, rather than myofibroblastic origin. Differentiation
between leiomyoma and well-differentiated leiomyosar-
coma may be problematic but the latter exhibits cellular
pleomorphism or nuclear atypia, necrosis and mitoses
(occasionally abnormal) numbering more than 4 per 10
high power fields [30]. The histologic differential diagnosis
also includes a smooth muscle hamartoma, which is gen-
erally seen in early life and occurs in the lumbar region. It
is histologically distinct with compact bundles of mature
smooth muscle separated by dermal collagen [21, 30].

Leiomyoma and leiomyoma with ossification are gen-
erally treated by excision. Few recurrences have been
reported for leiomyoma in the oral cavity [2, 3]. The lim-
ited reports available on behavior of ossified leiomyoma
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similarly suggest a very low to negligible recurrence rate
[26].

Conclusion

In conclusion, ossification within leiomyoma is a phe-
nomenon most often seen in deeper soft tissue lesions and
is rarely reported in the head, neck and oral cavity. Ossified
leiomyoma may mimic a variety of lesions clinically and
microscopically, hence awareness of the existence of this
entity in the oral cavity may be useful in developing a
broad differential diagnosis, especially when evaluating a
hard or apparently calcified submucosal lesion. Patholo-
gists and clinicians should be cognizant of the histologic
features of leiomyoma with ossification when reviewing
soft tissue lesions of the oral cavity, especially those which
are associated with a radiopacity on imaging.
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