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Indolent growth of low-grade myofibroblastic sarcoma of the
cheek mimics benign lesions: A case report and literature review

TESSHO MARUYAMA'?, TOSHIYUKI NAKASONE?, FUMIKAZU NIMURA !,
AKIRA MATAYOSHI?, TOSHIHIRO KAWANO?, KAZUHIDE NISHIHARA'? and AKIRA ARASAKI'?

1Department of Oral and Maxillofacial Functional Rehabilitation, Graduate School of Medicine, University of The Ryukyus;

2Departrnent of Oral and Macxillofacial Surgery, University Hospital of The Ryukyus, Nishihara, Okinawa 903-0215, Japan

Received October 22, 2015; Accepted January 19, 2017

DOI: 10.3892/01.2017.6020

Abstract. Low-grade myofibroblastic sarcoma (LGMS) is a
neoplasm of the soft tissue characterized by myofibroblastic
differentiation. This type of tumor has been observed in
various sites in the whole body, but frequently occurs in the
head and neck region. It typically presents as a slow-growing
painless mass, which is often mistaken for a benign lesion
due to its indolent growth; however, LGMS is a malignant
neoplasm. In the present study, a 43-year-old female presented
with a 14-mm LGMS lesion in the buccal subcutaneous tissues
of the buccinator muscle. The patient had initially noticed the
lesion 2-months prior to presenting at the hospital. Following
biopsy, the tumor was surgically resected and no recurrence or
metastasis was observed during a follow-up time of 2 years. To
the best of our knowledge, this case is the first report of LGMS
located in the buccal subcutaneous tissue of the buccinator
muscle. The present study a literature review of 55 cases of
this tumor type in the head and neck region was conducted,
revealing that the indolent growth of these lesions may
contribute to a delay in diagnosis. The average time between
the onset of clinical symptoms and hospital admission is
3.9 months, and this form of tumor is frequently misdiagnosed
as a benign lesion. Therefore, the present study suggests that an
incisional biopsy may be performed to rule out LGMS when
clinicians encounter patients with the aforementioned indolent
lesions anywhere in the body. In addition, the avoidance of
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radiotherapy is recommended following resection of the
LGMS tumor, as it may induce LGMS recurrence.

Introduction

Low-grade myofibroblastic sarcoma (LGMS) is a neoplasm
of the soft tissue characterized by myofibroblastic differentia-
tion, which may occur anywhere in the body but frequently
occurs in the head and neck region (1,2). Of those, the most
common was the tongue (1). Owing to a previous lack of clear
diagnostic criteria, the tumor is considered to more frequently
occur than the number of times reflected in the literature (3).
Furthermore, reports describing the clinical details such
as tumor size, method of treatment, presence or absence of
recurrence (local recurrence, regional recurrence and distant
metastasis) and patient survival are sparse. Currently, despite
being distinctly classified by the World Health Organization
(WHO) (3), obtaining a differential diagnosis of this tumor
from a benign lesion remains challenging (4). Owing to the
scarcity of reported cases, the complete clinical picture of
LGMS, including mortality rates, incidence rates, methods of
treatment and risk factors, is unclear. Regarding recurrence,
Yamada et al (4) reported that tumors larger than 3 cm tended
to recur. Metastasis is reportedly rare (3). Therefore, defini-
tive treatment criteria for LGMS remain unknown, and the
requirement for postoperative radiotherapy or chemotherapy
also remains undetermined. The tumor typically presents as a
slow-growing painless mass that is often mistaken for a benign
lesion due to its indolent growth; however, it is a malignant
neoplasm that is able to recur or metastasize following an
extended period of time (1). The present study details a case
of a patient with LGMS of the buccal subcutaneous tissues on
the buccinator muscle, and reviews 55 relevant cases of head
and neck LGMS.

Case report

A 43-year-old Japanese female was referred to University
Hospital of the Ryukyus (Okinawa, Japan) in May 2013 by her
dentist due to the presence of a mass in the left buccal area that
had developed over a 2-month period. The patient had noticed
the lesion 2 months earlier, but did not present to the hospital
for 2 months. There was no associated pain or paresthesia,
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and a systematic examination revealed that the patient was
otherwise fit and healthy and reported no tobacco or alcohol
use (4). The patient's family history indicated that her father
had previously been treated for rectal cancer.

A physical examination revealed an elastic hard 13x10 mm
mass of the left buccal tissue with distinct margins. The over-
lying mucosa was normal in color and texture (Fig. 1) and no
other causal factors underlying the presence of the mass were
observed. The mucosa appeared healthy, no other lesions were
observed and no palpable lymphadenopathy was detected in
the neck of the patient.

Contrast-enhanced computed tomography (CT) and
magnetic resonance imaging (MRI) revealed a 1.4-cm,
well-defined mass in the left subcutaneous tissue of the cheek.
The lesion was located on the buccinator muscle (Fig. 2, indi-
cated by an arrow), and no other primary or metastatic lesions
were detected in all examinations prior to surgery.

A biopsy revealed spindle cell proliferation. Therefore, an
excisional biopsy was performed in order to remove the malig-
nant neoplasm. Sections (3 ym) were cut and stained with
hematoxylin and eosin. The histopathological results revealed
that the tumor was primarily composed of spindle-shaped cells
presenting as diffusely infiltrative growth into the surrounding
muscle tissues on a myxoid background. The tumor cells
were predominately arranged in fascicles, whereas storiform
patterns were focally observed. The tumor cells were atypical,
with large round or spindle-like nuclei and ill-defined palely
eosinophilic cytoplasm. The infiltration of cells around skel-
etal muscle fibers was also observed (Fig. 3A). Few mitotic
cells (<2 mitosis/10 high-power fields; Fig. 3B, indicated by
an arrow) were observed and no tumor necrosis was observed
(Fig. 3B). The lesions were low grade (5).

Immunohistochemical analysis was performed with the
following antibodies: a-smooth muscle actin (1:160; cat.
no. M0851; Dako; Agilent Technologies, Inc., Santa Clara,
CA, USA); mindbomb E3 ubiquitin protein ligase 1 (MIB-1;
1:100; cat. no. M7240; Dako; Agilent Technologies, Inc.);
cluster of differentiation 34 (1:200; cat. no. QB-END/10;
Novocastra Laboratories, Newcastle, UK); desmin (1:320;
cat. no. M0760; Dako; Agilent Technologies, Inc.); caldesmon
(1:100; cat. no. M3557; Dako; Agilent Technologies, Inc.);
nuclear -catenin (1:1,000; cat. no. 610,154; BD Biosciences,
San Diego, CA, USA); anaplastic lymphoma kinase (1:50; cat.
no. M7195; Dako; Agilent Technologies, Inc.); S-100 protein
(1:2,000; cat. no. Z0311; Dako; Agilent Technologies, Inc.);
anti-pan cytokeratin antibody 1/3 (1:800; cat. no. M3515;
Dako; Agilent Technologies, Inc.); and anti-cytokeratin
CAM 5.2 (1:16; cat. no. 349205; BD Biosciences, San Jose,
CA, USA). Sections (3 ym) were cut and stained. The results
identified that the majority of the spindle cells were focally
immunoreactive for a-smooth muscle actin (Fig. 4), and <10%
of the lesional cells stained positive for MIB-1 (Fig. 5). By
contrast, immunostaining was negative for other markers,
including cluster of differentiation 34, desmin, caldesmon,
nuclear f-catenin, anaplastic lymphoma kinase, S-100 protein
and 2 markers of cytokeratin: anti-pan cytokeratin antibody
1/3 and anti-cytokeratin CAM 5.2. Therefore, the histological
and immunohistochemical features of LGMS were diagnosed.

Subsequently, re-excision was performed to obtain clear
margins. No residual tumor tissue was observed in the
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Figure 1. Intraoral image captured at the time of the initial patient diagnosis
with low-grade myofibroblastic sarcoma. A physical examination revealed an
elastic hard 13x10 mm mass of the left buccal tissue with distinct margins.
The overlying mucosa was normal in color and texture.

Figure 2. Magnetic resonance imaging revealed a 1.4-cm well-defined mass
in the left subcutaneous tissues of the cheek. The low-grade myofibroblastic
sarcoma lesion was located on the buccinator muscle (indicated by the arrow).

re-excised specimen and no chemotherapy or radiotherapy was
administered. At the end of the 2-year follow-up period, the
patient was alive and healthy with no clinical or radiological
signs of recurrence or metastasis (Fig. 6).

Written informed consent was obtained from the patient
for the publication of this case report and all accompanying
images. This case report was submitted for ethical review
to the Ethics Committee of the University of the Ryukyus
(Okinawa, Japan), who waived the requirement for review per
institutional protocol, as the study does not contain content that
required ethical approval. The Ethics Committee approved the
submission and publication of the manuscript.

The first case of LGMS in the head and neck region was
described in 1991 (2,6). Literature reports published between
1991 and 2015 were identified using the search terms in
PubMed and Google Scholar, excluding non-English language
reports. A total of 55 cases were statistically analyzed.
Gaussian distribution was confirmed by the Shapiro-Wilk
test. Age was evaluated by one-factor analysis of variance
(mean =+ standard deviation). The size of the tumor was evalu-
ated by the Kruskal-Wallis test (median, minimum-maximum).
Recurrence was evaluated by the Fisher's exact test (two-sided).
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Figure 3. Histological results of the case. (A) The LGMS tumor cells were
predominately arranged in fascicles, whereas storiform patterns were focally
observed. Infiltration of cells around skeletal muscle fibers was observed
(magnification, x20). (B) The LGMS tumor cells were round or contained
spindle-like large nuclei, whereas the cytoplasm contained ill-defined, palely
eosinophilic atypical cells with large nuclei. Few mitotic cells were observed
(<2 mitosis/10 high-power fields; indicated by arrow), and necrosis was not
detected (magnification, x40). LGMS, low-grade myofibroblastic sarcoma.

Figure 4. LGMS of the case. The spindle cells of the tumor were focally
immunoreactive for o-smooth muscle actin antibody (magnification, x20).

P<0.05 was considered to indicate a statistically significant
difference. Analyses were conducted with the use of SPSS for
Windows version 22 (IBM SPSS, Armonk, NY, USA).

Discussion

The present study observed 2 important clinical issues. First,
to the best of our knowledge, this case is the first report of
LGMS in the buccal subcutaneous tissues of the buccinator
muscle. Secondly, a literature review of 55 cases of this tumor
in the head and neck region revealed that the indolent growth
of these lesions may contribute to a delay in the diagnosis of
LGMS: the studies reviewed indicated that the average time
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Figure 5. LGMS of the case. The spindle cells of the tumor were focally immu-
noreactive for mindbomb E3 ubiquitin protein ligase 1 (magnification, x20).

Figure 6. Intraoral image captured 2 years after treatment. The patient was
disease-free at the final follow-up examination, 2 years following surgery. No
recurrent lesion was identified.

between the onset of clinical symptoms and hospital admis-
sion is 3.9 months.

LGMS has been detected in various sites in the body,
including the skin, extremities, trunk, breast, abdom-
inal/pelvic cavity, kidney, vulva, pulmonary artery and
bone (2,7-13), but frequently occurs in the head and neck
region (2,14,15). As presented in Table I, LGMS has been
reported to occur in a number of locations in the head and
neck region (1,2,4,6,13,15-40). Of these, three cases of LGMS
in the cheek have reported, including the present case, one
case located at the nasolabial fold and one from the buccal
mucosa (16,23). The most common site was the tongue,
followed by the mandible, neck, larynx, palate, maxilla and
lips. LGMS was also observed in the gingiva, nasal/para-
nasal cavity, face, skull, external acoustic meatus, and deep
tissue spaces, including the parapharyngeal space, as well as
anywhere in the head and neck region (Table I).

In addition, the present study demonstrated that the indo-
lent growth of LGMS may contribute to a delay in diagnosis.
In the present literature review (Table I), the average time
between the onset of clinical symptoms and hospital admis-
sion was 3.9 months (the average of this time is presented,
with the exception of ‘not applicable’ (NA) cases, in Table I.
LGMS is reported as a painless slow growing tumor with a
relatively indolent course that mimics a benign lesion (2.,4).
The majority of patients present with a painless swelling or
an enlarged mass (3). These neoplasms arise predominantly
in the subcutaneous and deeper soft tissue (3). The present
study identified 55 cases of LGMS in the head and neck region
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Table II. Recurrence rate and treatment of the LGMS instances reported in Table I.

Number of Mean size of Number of patients
Treatment patients (male) Mean age, years tumor, cm with recurrence (rate, %)
Surgery only 32 (20) 43.4+20.5 3.1 6(18.8)
Surgery + RT 7 (6) 46254 33 5(714)
Surgery + CHT 2(1) 20«17 5 1 (50)
Surgery + RT + CHT 1(1) 19 35 0(0)
Total 42 (28) 42.1£21.5 32 12 (28.6)

The median size of tumor is calculated, except where NA is stated in Table I. LGMS, low-grade myofibroblastic sarcoma; RT, radiotherapy;
CHT, chemotherapy.

Table III. Comparison of age, tumor size and recurrence between the treatment groups.

Surgery only (n=32) Surgery + RT (n=7) Surgery + CHT (n=2) Surgery + RT + CHT (n=1) P-value

Age (years) 4344205 46.0+25 4 20.0+17.0 19.0 0312
Size of tumor (cm) 2.9 (1.0-16.0) 3.0 (2.0-5.0) 5.0 (4.0-6.0) 3.5(3.5-3.5) 0.162
Recurrence 6 (18.8%) 5(71.4%) 1 (50.0%) 0 (0.0%) 0.016*

“P<0.05 was considered to be statistically significant. Gaussian distribution was confirmed by the Shapiro-Wilk test. Age was evaluated by the
one-factor ANOVA (mean + SD). The size of the tumor was evaluated by the Kruskal-Wallis test (median:minimum-maximum). Recurrence
was evaluated by the Fisher's exact test (two-sided). Analyses were conducted with the use of SPSS for Windows version 22 (IBM SPSS,

Armonk, NY, USA). RT, radiotherapy; CHT, chemotherapy; SD, standard deviation; n, number of cases.

published in the English language, including the present case
(Table I)), with a mean patient age of 42.9 years (median patient
age of 42.3 years; range, 1-85) and a male/female ratio of 3:2.
Furthermore, the median age at the time of the diagnosis of
LGMS in the head and neck region was determined to be
younger, compared with that for all head and neck cancer
(42.3 years and 60 years, respectively) (41). LGMS lesions are
local, aggressive and characterized by frequent recurrence and
metastasis, but exhibit a relatively indolent course, and tend
to recur locally rather than metastasizing (4,29). However,
LGMS is able to metastasize to distant sites, including the left
humerus and the cardiac region (39,42). Therefore, disease
management via wide excision of the tumor and long-term
follow-up is suggested (25). In the present literature review,
the rate of local recurrence and distant metastases were 29%
(14/49) and 2% (1/49), respectively. In total, 6/55 cases did not
provide information regarding the incidence of recurrence or
metastasis. None of the 55 studies reviewed reported regional
recurrence.

Myofibroblasts were initially identified in 1971 as modified
fibroblasts, and are considered to function in the contraction
of granulation tissue (43). Myofibroblasts are morphologically
and functionally varied, compared with fibroblasts (14), and
form the principal component of a number of reactive and
benign soft tissue lesions (44). In the past few decades, myofi-
broblasts have also been identified in malignant soft tissue
tumors (6,18). A number of types of sarcoma with predominant
myofibroblastic differentiation have been identified and may
be categorized into several well-defined clinicopathological

entities (26), including LGMS and inflammatory fibroblastic
tumor (44). Conversely, non-malignant myofibroblastic lesions
include nodular fasciitis and myofibroma (44).

Various studies have provided a detailed analysis of LGMS
to date (2,4,13,15,25). The criteria for the classification of
LGMS lesions have historically been disputed (45); however,
such masses have been distinctly reclassified in the 2013 WHO
classification of Soft Tissue and Bone (Fourth Edition) (3).
LGMS is sometimes misdiagnosed as a benign lesion (4,31),
and a fine-needle aspiration biopsy may be inappropriate
because it can obscure the tumor (22,29). Therefore, for the
diagnosis of LGMS, incisional biopsy is appropriate (30). An
incisional biopsy must be undertaken with caution (27), as if
the correct areas are not sampled by the biopsy, including in
small or superficial biopsy samples, misdiagnosis may occur
owing to the diverse histological appearance of LGMS cells in
tissues from the same tumor (27). Until the year 2007, 18 cases
of LGMS in the head and neck had been reported (26),
whereas by the end of 2015, a total of 55 cases had been identi-
fied (Table I), and the case reports of LGMS may continue to
increase.

Regarding LGMS treatment, the value of post-operative
radiotherapy or chemotherapy remains to be established.
Ni et al (34) recommended that the treatment of LGMS include
wide excision, with tumor-free margins and post-operative
radiotherapy or chemotherapy if required. By contrast, certain
reports have described that radiotherapy and chemotherapy
are of uncertain clinical value because the tumor was unre-
sponsive. These authors recommended surgical treatment,
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including excision along the free margin (21,40). Table II pres-
ents the recurrence rate (includes metastasis) of the resectable
LGMS cases listed in Table I (excluding those with treatments
or outcomes indicated as NA) following surgical resection. The
recurrence rate following surgery only, as well as following
surgery and radiotherapy, was 18.8% (6/32) and 71.4% (5/7),
respectively. The statistical analysis revealed that the treatment
of surgery and radiotherapy significantly increased the rate of
recurrence (P=0.016; Table III). By contrast, the age and the
size of tumor showed no bias between the treatments (P=0.312
and 0.162, respectively). According to the aforementioned
results, the present study suggests that radiotherapy must be
avoided following resection of LGMS, as this treatment may
induce the recurrence of LGMS.

After a 2-year follow-up period, the patient was alive and
healthy with no clinical or radiological evidence of recur-
rence or metastasis; however, the patient required further
observation. In conclusion, to the best of our knowledge, the
present case report is the first report of LGMS in the buccal
subcutaneous tissue of the buccinator muscle. It is suggested
that incisional biopsy be performed to eliminate LGMS
when clinicians encounter patients with the aforementioned
indolent lesions anywhere in the body. It is also suggested
that radiotherapy is avoided following resection of LGMS, as
radiotherapy may induce the recurrence of LGMS. Further
reports, including long-term follow-up data and adequate
clinical information, are required to develop novel treatment
protocols for LGMS, and to prevent radiation-induced LGMS,
which may be more common than previously considered.
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