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Abstract

Smooth muscle neoplasms represent an important group of lesions which is rare in the oral cavity. Leiomyoma (LM) is
benign smooth muscle/pericytic tumor usually presenting as non-aggressive neoplasm, while leiomyosarcoma (LMS) rep-
resents its malignant counterpart. The rarity of these lesions, together with its unspecific clinical presentation and a variable
histopathological appearance, lead to a broad list of differential diagnoses, hampering their diagnoses. Therefore, in this
study we describe the clinical and microscopic features of a series of oral and maxillofacial LMs and LMSs. A retrospec-
tive search from 2000 to 2019 was performed and all cases diagnosed as LM and LMS affecting the oral cavity and gnathic
bones were retrieved. Clinical and demographic data were obtained from the patients’ pathology records, while microscopic
features and immunohistochemistry were reviewed and completed when necessary to confirm the diagnoses. Twenty-two
LMs and five LMSs were obtained. In the LM group, males predominated, with a mean age of 45.7 years. The upper lip was
the most affected site, and 18 cases were classified as angioleiomyomas and four as solid LM. In the LMS group, females
predominated, with a mean age of 47.6 years. The mandible was the most affected site. Diffuse proliferation of spindle cells,
with necrosis and mitotic figures, were frequent microscopic findings. LMs and LMSs were positive for a-smooth muscle
actin, HHF-35 and h-caldesmon. In conclusion, oral LM/LMS are uncommon neoplasms with the latter usually presenting
as metastatic disease. H&E evaluation may be very suggestive of oral LMs, but h-caldesmon staining is strongly recom-
mended to confirm LMS diagnosis.
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Introduction

Soft tissue tumors are relatively uncommon in the head and
neck, and sarcomas in this region represent only 5-10%
of all cases [1]. Among soft tissue tumors, smooth muscle
neoplasms represent an important group of lesions, which
mostly affect the endometrium, the gastrointestinal tract,
skin and subcutaneous tissues. The occurrence of smooth
muscle/pericytic tumors in the oral cavity is very rare, prob-
ably due to the scarcity of such components in this ana-
tomic region [2, 3], where these tumors are hypothesized to
develop from the muscular walls of larger blood vessels or
from the circumvallate papillae of the tongue [4, 5].

Leiomyomas (LMs) are benign smooth muscle/pericytic
tumors that may be diagnosed in the oral cavity and lips
usually as non-aggressive neoplasms [6, 7]. Although there
are several case series describing oral LMs, Silva et al. [8]
demonstrated that this benign tumor accounted for only
0.9% of 790 oral soft tissue neoplasms in a Brazilian study.
Therefore, the rarity of this lesion, together with its unspe-
cific clinical presentation and a variable histopathological
appearance, may lead to a broad list of differential diagnoses
[9-11].

Even rarer than oral LM is its malignant counterpart. Lei-
omyosarcoma (LMS) represents 5 to 10% of all soft tissue
sarcomas, more commonly diagnosed in the uterus, retroper-
itoneum and intra-abdominal structures [2, 12—14]. De Car-
valho et al. [15] recently described the distribution of oral
sarcomas in a multi-institutional study from Brazil demon-
strating that LMS accounted for 6% of the sample, whereas
Moreira et al. [16] found only one oral LMS among 69 head
and neck sarcomas also in Brazil. Moreover, although some
oral and maxillofacial LMSs have been described in litera-
ture, many of these reports lack an appropriate diagnostic
documentation and the incidence of oral LMSs might be
even lower.

Therefore, in this study we aimed to describe the clinical
and microscopic characteristics of a series of 22 LMs and
five LMSs affecting the oral and maxillofacial region.

Material and Methods

All cases diagnosed as LM and LMS affecting the oral and
maxillofacial region were retrieved from six different oral
diagnosis services: The Universidade Federal de Minas
Gerais (Belo Horizonte/Brazil), the University of Campinas
(Piracicaba/Brazil), the Federal University of Rio de Janeiro
(Rio de Janeiro/Brazil), the Federal University of Para (Jodo
de Barros Barreto University Hospital) (Belém/Brazil), the
Dental Oncology Service of the Instituto do Cancer do
Estado de Sao Paulo (Sao Paulo/Brazil) and from the School

of Dentistry of the National University of Cérdoba (Cor-
doba/Argentina), during a period ranging from January/2000
to December/2019.

The formalin-fixed, paraffin-embedded tissue blocks
were obtained and the original or new 3 pum thick, H&E-
stained slides were reviewed by an oral pathologist. Demo-
graphic data and clinical features of all cases were obtained
from the patients’ records and comprised age and sex of
patients, lesion size and location, tumor color, time of dura-
tion (months),symptomatology, and treatment modality
employed. Follow-up data included information regarding
recurrences and patients’ status (alive or dead) at last follow-
up for those affected by LMS.

Immunohistochemistry was done using the strepta-
vidin-biotin peroxidase complex method to confirm the
diagnoses. Briefly, the reactions were done in 3 um sec-
tions obtained from the original formalin-fixed, paraffin-
embedded tissue blocks that were de-waxed with xylene
and hydrated in an ethanol series. The antigen retrieval was
done and the endogenous peroxidase activity was blocked
using 10% hydrogen peroxide in five baths, 5 min each.
After washing in PBS buffer (pH 7.4), slides were incubated
overnight with the following primary antibodies: monoclo-
nal mouse anti-a-SMA diluted 1:200 (Clone 1A4; dilution
1:200; Dako Corp., Carpenteria, CA, USA), muscle actin
(clone HHF35; dilution 1:400; Dako Corp., Carpenteria,
CA, USA), h-caldesmon (clone h-CALD; dilution 1:100;
Medaysis) and Ki67 (clone MIB-1, dilution 1:100; Dako
Corp., Carpenteria, CA, USA). Moreover, S100 protein
(clone S100; dilution 1:500; Dako Corp., Carpenteria, CA,
USA), desmin (clone D33; dilution 1:100; Dako Corp.,
Carpenteria, CA, USA), CD34 (clone QBEnd/10; dilution
1:100; Cell Marque) and other complementary markers were
investigated when necessary. All slides were subsequently
exposed to avidin-biotin complex and horseradish peroxi-
dase reagents (LSAB Kit—DakoCytomation, Carpenteria,
CA, USA) and diaminobenzidinetetrahydrochloride (DAB,
Sigma, St. Louis, MO, USA), and subsequently counter-
stained with Carazzi hematoxylin. Appropriate positive con-
trols were used for each antibody, while the negative control
was obtained by omitting the primary specific antibody.

The H&E-stained slides and immunohistochemical
results were descriptively evaluated and the final diagnoses
followed the guidelines of the latest World Health Organi-
zation Classification of Soft Tissue and Bone Tumors [6].
In cases with primary sarcoma of the head and neck, CAP/
AJCC protocol for the examination of resection specimens
of soft tissue tumors is recommended and was also used in
this study [12]. Grading and staging is strongly advised for
soft tissue sarcomas; however, because the diagnosis of all
LMS cases included in this study were based on incisional
biopsy samples, some of them relatively small, we did not
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Table 1 Demographic data and clinical features of the 22 cases diagnosed as oral leiomyomas in the present series

Case Age (years) Sex Size (cm) Site Color Symptoms Duration Treatment
(month)

1 34 F NS Tongue NS NS NS Surgical excision
2 40 M NS Upper lip NS NS NS Surgical excision
3 53 M NS Upper lip NS NS NS Surgical excision
4 30 M NS Soft palate NS NS NS Surgical excision
5 32 F 1.5 Gingiva Reddish Asymptomatic NS Surgical excision
6 54 M 1.2 Upper lip NS NS 60 Surgical excision
7 69 F 0.8 Buccal mucosa NS NS NS Surgical excision
8 45 M 1.5 Lower lip Purplish NS 4 Surgical excision
9 NS M NS Hard palate Bluish NS NS Surgical excision
10 NS M NS Lip NS NS NS Surgical excision
11 28 M 0.3 Lower lip Normal Symptomatic NS Surgical excision
12 42 M 1.2 Upper lip Normal Asymptomatic 120 Surgical excision
13 59 F 2.0 Buccal mucosa Normal Asymptomatic 48 Surgical excision
14 52 F 1.0 Hard palate Reddish Asymptomatic NS Surgical excision
15 34 M 1.7 Hard palate Reddish Asymptomatic 180 Surgical excision
16 33 M 0.6 Hard palate Bluish Asymptomatic NS Surgical excision
17 44 M 1 Hard palate Normal Asymptomatic NS Surgical excision
18 34 M 0.4 Lingual frenulum Normal Asymptomatic Surgical excision
19 64 F 1 Buccal space Red Asymptomatic Surgical excision
20 73 F 0.9 Lower lip Normal Asymptomatic 12 Surgical excision
21 56 F 1.5 Tongue Red Asymptomatic 2 Surgical excision
22 31 M 3 Buccal mucosa NS Asymptomatic 12 Surgical excision

F Female, M male, NS Not specified

render a definitive grading for each case, but microscopic
findings were detailed provided.

The ethical committee of the Universidade Federal de
Minas Gerais approved this study (72775717.8.0000.5149).

Results
Demographic Data and Clinical Features

The demographic data and clinical features of oral LMs
are presented in Table 1. The patients’ age ranged from
28 to 73 years with a mean age of 45.7 +13.6 years-old,
with the highest frequencies in the fourth and sixth dec-
ades of life. LMs were more frequent in men (1.9:1), but
the mean age for women (53.4 +15.1) was higher than for
men (40.1+9.2). The lesions more commonly affected the
upper lip (39.1%) and hard palate (26.1%). While over half
of all cases in males occurred in the lip (53%), an anatomic
predominance was not observed among females.

All LMs presented as solitary small nodules and just
one case had more than 2 cm in its largest diameter. Most
of the cases (91.0%) were asymptomatic, with overlying
mucosa ranging from normal-colored to reddish or dark
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bluish (Fig. 1). The lesions had a mean time of duration
of 44.5 months (range 2—180 months). The most common
initial clinical diagnoses included mucocele, varix, reactive
proliferative process, benign salivary gland neoplasm and
benign mesenchymal neoplasm. All lesions were treated by
conservative surgical excision, with no recurrences reported.

The clinical features of five oral and maxillofacial LMSs
are shown in Table 2. This malignant neoplasm affected 4
women and one man, ranging from 36 to 69 years (mean:
47.6+14.4 years). Two patients presented primary tumors
and 3 cases were metastatic diseases occurring in the oral
and maxillofacial region from previous retroperitoneal LMS
(Cases #2 and #4) and uterine LMS (Case #3). Case #2 also
presented other hepatic metastases and the full report of this
case is available in Azevedo et al. [17].

The oral and maxillofacial LMSs presented a tumor size
ranging from 1 to 14 cm in their greatest diameter and a
history of rapid growth, with duration ranging from 2 to
4 months. Four cases affected the jawbones, 3 the mandible
and one the maxilla, while one case affected the gingiva. At
extra-oral examination, one case exhibited facial asymmetry
with the displacement of the nasal wing and elevation of the
inferior eyelid (Case #1). The patients also reported other
clinical manifestations like lower lip numbness (Cases #2
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Fig. 1 Clinical presentation of
smooth muscle tumours of the
oral and maxillofacial region. A
LM presenting as a well-defined
nodular lesion in the central
region of the palate. B LM
showing a superficial elevated
mucosa lesion in the left side

of the hard palate with a slight
bluish appearance. C LMS
demonstrates aggressive clinical
behaviour in Case #1 causing

a large facial asymmetry in the
left side. D In this same case #1,
intra-orally, LMS presented as
an ulcerated expansive swelling
in the maxilla

and #3) and inferior alveolar nerve paresthesia (Case #5).
At intraoral clinical examination, LMSs presented single,
well- to ill-defined, non-mobile, sessile, painful swelling
with irregular and ulcerated surface ranging in color from
normal to erythematous (Fig. 1). Regarding the radiographic
findings, intraosseous LMSs appeared as radiolucent/
hypodense images with ill-defined margins and bone fracture
was observed in one case (Case #3) (Fig. 2).

Data regarding treatment protocols used were available
for two patients with oral and maxillofacial LMS (Cases
#1 and #2), both treated by surgical resections. Follow-up
information was available for only one patient that died of
the disease after 12 months of follow-up.

Histopathological Findings

Grossly, oral LM specimens presented as pinkish to dark
bluish, fibrous to rubbery, rounded to oval nodules with
smooth to irregular surface. The cut surfaces were homo-
geneous (Fig. 3). On the other hand, oral and maxillofa-
cial LMSs were characterized by irregular-shaped tissues,
whitish to brownish with an irregular surface and fibrous
consistency.

Oral LMs were usually well-circumscribed often grow-
ing in a nodular fashion, although some cases were poorly
delimited (Cases #1 and #21). Dilated blood vascular spaces
of varying sizes commonly filled by red blood cells were
observed in 19 cases (angioleiomyoma). Occasionally, the
tumor cells were arranged in concentric rings around the

thick muscular walls of the vessels, with vascular spaces that
looked compressed and merged into tumor stroma. In con-
trast, a solid pattern exhibiting small, closely compacted or
slit-like blood vascular spaces and larger amounts of spindle
tumor cells was observed in 4 cases (Cases #1, #5, #18and
#21). LMs were characterized by bundles or fascicles of
tumor cells with differentiation towards smooth muscle
exhibiting relatively abundant eosinophilic cytoplasm and
round to elongated spindle nuclei, often with blunt ends
(cigar shaped). The tumor cells were arranged in short to
large fascicles perpendicularly to haphazardly or in clusters
within a variable fibrous connective tissue stroma. Less com-
mon histologic findings included mature lipomatous compo-
nent (Cases #2, #14and #16), hemangiopericytoma-like foci
(Cases #4 and #13) and myxohyaline degeneration (Case
#19) (Fig. 4). Cellular and nuclear pleomorphism, as well
as atypical mitotic figures were absent.
Histopathologically, all five oral LMSs demonstrated an
infiltrative or ill-demarcated fascicular growth with focal
to extensive necrotic areas, and moderate to poorly differ-
entiated regions. The malignant tumor cells were arranged
in fascicles of varying size intersecting perpendicularly or
randomly, consisting of spindle cells with well to poorly
defined eosinophilic cytoplasm and oval to elongated nuclei,
also with the blunt-ended (cigar) shape. Mitotic figures were
scattered present in four cases and more frequent in one case,
and occasional cells showed perinuclear vacuoles (Fig. 5).
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Table 2 Demographic data and clinical features of the five oral and maxillofacial leiomyosarcomas included in the present series

Follow-up Outcome

(months)

Treatment

Symptoms Duration

Color

Occurence

Site

Size (cm)

Age (years)

Sex

Case

(months)

NS NS

Surgical excision

NS

Swelling and facial asymmetry NS

Primary

>10 Maxilla

39
69
38
56
36

Dead
NS

12

NS

Surgical excision

NS

Swelling with ulcerative regions Numbness in lower lip

Mandible Metastasis
NS

Mandible
Gingiva

2%

Numbness in lower lip

Metastasis

NS

NS

NS

Swelling with ulcerative regions NS

Metastasis

NS

NS

NS

Inferior alveolar nerve paresthesia NS

Swelling and bone destruction

Primary

Mandible

14

M male, F female, NS Not specified

*Previously reported case: [17]

Immunohistochemical Findings

Regarding the immunohistochemical findings, LMs exhib-
ited diffuse and strong cytoplasmic positivity for aSMA,
calponin, HHF35 and h-caldesmon, while desmin (Fig. 4)
was weaker and diffuse. Tumor cells were negative for
S100 and CD34. Regarding LMSs, immunohistochemistry
showed positivity for «SMA, h-caldesmon and HHF35 in
all five cases. Desmin was also focally observed. Addition-
ally, tumor cells were negative for CD34, S100, MyoD1and
cytokeratin. The proliferative index determined by Ki67
expression was very low for LMs with only scattered posi-
tive nuclei, whereas LMSs showed very high proliferative
indexes (Fig. 5).

Discussion

Smooth muscle tumors affecting the oral cavity and the jaws
are uncommon, more frequently representing benign lesions.
Oral and maxillofacial LMSs, although very rare, have been
described in the literature, but given the lack of appropriate
and well-documented immunohistochemical investigations
in many reports, available data are incomplete. Therefore, in
this study we described the clinicopathological features of
22 LMs sand five LMSs following strict diagnostic criteria.
LMs presented as benign nodules with different histopatho-
logical architectural patterns, whereas LMSs were frequently
metastatic diseases with very aggressive clinical behavior
and that demanded rigorous histological evaluation and
immunohistochemical investigation including h-caldesmon
stain for correct diagnosis.

LMs most commonly arise in the soft tissue of female
genital tract, skin and gastrointestinal tract [18] only rarely
affecting the oral cavity [18-20]. In the mouth there is a
slight male predominance, usually affecting adult patients
[7, 10, 21, 22]. However, Kim et al. [23] reported a pos-
sible congenital LM in the posterior tongue of a 2-months-
old infant. In agreement with the literature, our LM series
showed a mean age of 45.8 years-old and a similar sex
distribution.

Oral LMs usually present as solitary small nodules, which
rarely exceed more than 2 cm in the largest diameter, with
slow-growing and normal-colored to reddish/bluish sur-
face, which demands from oral diagnosticians that LMs
are frequently included in the list of differential diagnoses
of many oral benign soft tissue tumors [3, 18, 24]. This
indolent behavior was demonstrated by Gueiros et al. [21]
and Kim et al. [23] that reported long-standing cases with
over 20 years of duration. Moreover, virtually all cases are
asymptomatic, although pain and swallowing impairment
may be exceptionally reported [3, 18]. The lips, tongue,
cheek mucosa and palate are the most affected locations
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Fig.2 Radiographic findings of oral LMS. A A localized, single,
well-defined, perforating, rounded, measured 4.0x3.0 cm, radiolu-
cent image in the posterior region of the mandible, right side, caused
by a metastatic LMS, leading to a pathological bone fracture (Case
#3). B Cone bean computed tomography axial image illustrating
6.0 cm in the largest diameter, ill-defined, destructive, expansive,

Fig. 3 Macroscopic features of
oral LM. A Irregular shape and
surface, fibrous tissue showing
a whitish to brownish colour. B
A homogeneous whitish cut sur-
face of the lesion. C A rounded
shape and rugged surface,
fibrous tissue with a whitish

heterogeneous, hypodense lesion, involving the left maxillary sinus
and the nasal cavity. There was evidence of bone destruction of the
lateral, media, anterior and posterior walls of the sinus of the LMS
(Case #1). C Coronal image of Case #1 demonstrating bone destruc-
tion all walls and the nasal concha was partially involved. D Sagittal
image of Case #1

to brownish colour (Case #21)
was removed and the overly-
ing mucosa can be seen. D The
homogeneous cut surface can
also be found in this case

e

[18, 22], but cases in the jaws may rarely occur mostly in
the mandible [10, 25]. In accordance with these findings,
all cases in our series were asymptomatic and the upper lip
and the palate were the most affected locations. Given this
benign nature, oral LMs are treated conservatively by surgi-
cal procedures and recurrences are extremely rare [10, 18,
21, 22].

LMs are characterized by bundles of eosinophilic, blunt-
ended (cigar-shaped) spindle cells perpendicularly oriented.
Focal degenerative changes, such as fibrosis, calcification,
myxoid change and fatty differentiation may occur. Unlike
LMS, mitotic figures are rare or absent [4, 11, 26]. As shown
in our series, LMs usually present as angioleiomyomas,
which are believed to derive from pericytic cells, showing

' g
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many vascular spaces surrounded by thick muscular walls
[2, 6, 10]. However, the solid variant is also observed and
less common microscopic findings may be found in the
oral cavity, including extensive areas of calcification [27,
28], presence of granular cells [29] and clear cells [30]. It
is important to differentiate oral LMs from other benign
spindle cell tumors, such as myofibromas, solitary fibrous
tumors, benign fibrous histiocytomas, neurofibromas and
schwannomas, some of which may carry an important clini-
cal significance [9-11].

Oral and maxillofacial LMSs are very rare, representing
less than 1% of oral sarcomas [2, 3, 13, 31]. However, in
a multicenter study developed in Brazil, de Carvalho et al.
[15] found that LMSs comprised 6% of the sarcomas in the
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Fig.4 Histopathology and
immunohistochemical features
of oral LM. A An angioleio-
myoma showing the presence
of irregular blood vessels and
demonstrating the proliferation
of smooth muscle cells originat-
ing from the vascular structures
(H&E, x50 magnification). B
Solid LM demonstrating hyper-
cellular areas with a fascicular
growth pattern (H&E, x50
magnification). C Neoplastic
spindle cells with a bland aspect
and the so-called cigar-shaped
nucleus (H&E, x 200 magnifica-
tion). D Lipomatous compo-
nent was found in some cases
(H&E, x 100 magnification. E
Tumour cells were positive for
h-caldesmon (DAB, X200 mag-
nification) and F Ki67 nuclear
staining showed a low prolif-
erative index of tumour cells
(DAB, X200 magnification)

T

oral cavity. Recently, Ko [13] reviewed the clinicopatho-
logical features of 29 primary oral LMSs, demonstrating
that females were more affected and patients’ mean age at
diagnosis was 36.7 years, although other authors [15, 32,
33] observed a higher mean age (4445 years), as also dem-
onstrated in our series (47.6 years-old). In LMS pain is a
frequent finding, which was reported by our patients that
also complained of chin and lower lip paresthesia. Moreover,
LMS affecting the sinonasal tract is also very rare, and in
these cases, facial swelling may be found [15, 32-36].
Primary oral LMSs more commonly affect buccal
mucosa, tongue, palate and floor of the mouth, while
mandibular involvement is unusual, and the lesion size
usually ranges from one to 10 cm, as shown in our series
[13-15, 32, 33]. Although our two primary LMSs affected
the mandible and the maxilla, after such diagnosis a com-
plete systemic evaluation is mandatory, since metastatic
diseases may occur [37, 38]. Ko [13] showed that 10.3%
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of primary oral LMSs may develop metastases, while
Saluja et al. [31] demonstrated that metastatic head and
neck LMSs have a poor prognosis and most of these cases
mainly originate from the uterus and retroperitoneum,
which is confirmed by our three metastatic diseases that
disseminated from these regions.

Histopathologically, LMS consists of interlacing fascicles
of spindle cells with eosinophilic to pale cytoplasm and oval
to elongated hyperchromatic nuclei with a blunt-ended fea-
ture. Although LMs and LMSs are usually easily differenti-
ated in the oral and maxillofacial region, in deep soft tissues
this distinction can be very difficult. Cytologic atypia, cel-
lularity, pleomorphism, and presence of tumor necrosis are
consistent with malignancy, but mitotic activity may be very
low [39]. In our five cases, the presence of histopathological
findings consistent with malignancy was rapidly observed
and facilitated the recognition of the tumor nature, which
was further supported by clinical aspects. Nonetheless, other
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Fig.5 Histopathology and
immunohistochemical features
of oral and maxillofacial LMS.
A The presence of tissue necro-
sis was a common finding in
the oral and maxillofacial LMS
cases evaluated (H&E, x50
magnification). B Under higher
magnification it is possible to
illustrate tumour cells show-
ing a fascicular growth pattern
(H&E, X100 magnification). C
In one of the metastatic LMS it
was observed frequent pleomor-
phic cells with hyperchromatic
nuclei (H&E, X100 magnifica-
tion). D Mitotic figures were
found in hypercellular regions
(H&E, X200 magnification).

E) h-caldesmon was strongly
positive in all LMS cases
(DAB, X100 magnification) and
F that also presented a high
proliferative index measured by
Ki67 expression (DAB, x100
magnification)

spindle-cell sarcomas must also be considered as differential
diagnoses for LMS, including fibrosarcoma, rhabdomyosar-
coma, malignant peripheral nerve sheath tumor, spindle cell
carcinoma, melanoma and others [13, 32, 33].

According to the CAP/AJCC guidelines [12] genetic
analyses for tumor-specific molecular translocations can be
used to help pathologists to classify soft tissue tumors, and
LMS is characterized by complex events with frequent dele-
tion of chromosome 1p. Moreover, microscopic grading of
LMS is also very important and the French Federation of
Cancer Centers Sarcoma Group (FNCLCC) system is one of
the most recommended, which combines three microscopic
parameters: differentiation, mitotic activity, and necrosis.
Although we have described these findings in our series,
because we used incisional biopsies to perform the histologi-
cal investigation of our LMSs, we decided not to render a

i
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R s

RN }t‘-:A
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<

definitive grading for the cases included, but rather descrip-
tively provide the histological findings.

Although the smooth muscle differentiation should be
confirmed with the expression of at least two myogenic
markers [11], the most appropriate panel of antibodies
remains controversial and many authors have provided
incomplete data. In various reports, diagnoses were ren-
dered based on histopathology and positivity for aSMA
only, whereas some authors also described positivity for
other smooth muscle proteins like desmin, muscle-specific
actin (HHF-35) and calponin, combined with negativity to
other mesenchymal markers like S100 [13, 32]. However, all
these smooth muscle markers are also variably expressed in
myofibrosarcomas [13, 40]. Therefore, because the expres-
sion pattern of the above-mentioned myogenic markers are
usually not well described or documented and the lack of
specificity of these proteins for smooth muscle differentia-
tion, it is possible that some of the previously reported oral
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LMSs do not show true myogenic differentiation, but rather
myofibroblastic.

On the other hand, Ceballos et al. [40] demonstrated
that h-caldesmon would be a reliable marker for differen-
tiating smooth muscle tumors from myofibroblastic neo-
plasms, which was further supported by subsequent studies
that investigated tumors from different anatomic locations
[41-43], including in the oral cavity [44]. However, Yu
et al. [45] more recently found h-caldesmon expression in
gastrointestinal stromal tumors (GIST), slightly decreas-
ing its specificity. Therefore, we understand that the use of
h-caldesmon is very important for confirming the diagno-
sis of oral LMSs and for difficult cases of LMs.

Extensive surgical approaches followed or not by
chemotherapy and/or radiotherapy are usually applied for
LMSs, but no standard therapeutic scheme is recognized
[14, 32, 33]. Local recurrences occur in approximately
23% of the cases, while metastases are observed in 34%
[35]. The overall survival rate of patients affected by oral
LMSs ranges from 55 to 61.87% [32, 33], but the literature
review of Ko [13] observed a much higher value (94.1%).
The presence of metastatic tumors might significantly
impact this rate.

Conclusion

Oral LMs are uncommon lesions with innocuous clini-
cal behavior that are usually well suspected under histo-
pathological investigation, while LMSs are aggressive
neoplasms whose diagnosis demands the use of an immu-
nohistochemical panel containing h-caldesmon and other
myogenic markers which expression pattern must also be
considered during pathological interpretation. Moreover,
oral LMS diagnosis necessarily requires a systemic evalua-
tion of the patient to rule out a possible metastatic disease.
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