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A B S T R A C T   

We describe a case of low-grade myofibroblastic sarcoma (LGMS) on the dorsum of the tongue. A 41-year-old 
Japanese man noticed that a mass on the dorsal surface of the tongue had been present for 8 months. Computed 
tomography showed a homogeneously enhancing mass measuring 16 × 14 mm in the midline of the tongue. 
Magnetic resonance imaging showed a homogeneously enhancing mass with an almost clear margin on post- 
contrast T1-weighted imaging. The lesion was homogeneous with high signal intensity on T2-weighted imaging. 
The patient underwent excisional biopsy. Histologically, the tumor had an indistinct margin and was composed 
of spindle-shaped cells arranged in cellular fascicles. The cell nuclei showed signs of mild atypia. Positive 
staining for desmin and less strong staining for α-smooth muscle actin revealed that the tumor cells were 
myofibroblasts or smooth muscle cells. The tumor cells were negative for h-caldesmon. The MIB-1 labeling index 
of the tumor was 4.9 %. Thus, based on the histopathological, immunohistochemical and imaging findings, the 
tumor was finally diagnosed as LGMS. We reviewed the literature on the immunohistochemistry of LGMS. We 
suggest that immunohistochemistry is helpful in the differential diagnosis of LGMS.   

1. Introduction 

Low-grade myofibroblastic sarcoma (LGMS) is a rare malignant 
tumor mainly composed of myofibroblasts that occurs most commonly 
in the extremities, followed by the head and neck region of the adults. 
LGMS was described by Mentzel et al. in 1988 [1], and since then, there 
have been a few reports of LGMS but a lack of clear diagnostic criteria. 
LGMS must be differentiated from other diseases such as benign myo-
fibroma and inflammatory myofibroblastic tumour (IMT), synovial 
sarcoma, rhabdomyosarcoma and leiomyosarcoma. 

Here, we describe a case of LGMS of the tongue, and review 61 
relevant cases of LGMS of the head and neck region. 

2. Case report 

A 41-year-old man visited the clinic of Oral and Maxillofacial 

Surgery, Niigata University Medical and Dental Hospital with a 2- 
month history of a painless mass on the dorsum of the tongue. Intraoral 
examination revealed an elastic, hard mass measuring 16 × 16 mm 
(Fig. 1). Computed tomography (CT) showed a homogeneously en-
hancing mass measuring 16 × 14 mm in the midline of the dorsum of 
the tongue and no metastasis in the regional lymph nodes. On ultra-
sonography, a heterogeneous hypoechoic lesion with an ill-defined 
margin was observed. Magnetic resonance imaging showed a homo-
geneously enhancing mass with an almost clear margin on post-contrast 
T1-weighted imaging. The lesion was homogeneous with high signal 
intensity on T2-weighted imaging. The mean apparent diffusion coef-
ficient (ADC) value of the lesion was 0.826 × 10−3 mm2/s. We initially 
suspected the tumor to be hemangioma or sarcoma. However, sarcoma 
was thought to be more likely based on the ADC map findings (Fig. 2). 
Therefore, the patient underwent excisional biopsy. The resected tumor 
was 20 × 16 mm. Pathological examination showed a solid and 
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indistinct margin, composed mostly of spindle-shaped tumor cells. The 
tumor cells had invaded the muscle layer and were arranged in cellular 
fascicles. All the surgical margins of the excisional biopsy were positive. 
The tumor cells contained ill-defined eosinophilic cytoplasm and oval 
nuclei with mild atypia and were without necrosis (Fig. 3). Im-
munohistochemistry revealed that most of the tumor spindle cells had 
positive staining for vimentin and desmin, and less strong staining for 
α-smooth muscle actin (α-SMA), muscle specific actin (HHF35), myo-
blast determination protein 1 (MyoD1) and calponin. The cells were 
negative for S-100, CD34, h-caldesmon, myogenin, cytokeratin (AE1/ 

AE3), epithelial membrane antigen (EMA) and anaplastic lymphoma 
kinase (ALK). The MIB-1 proliferation index was 4.9 % (Fig. 4). On the 
basis of these findings, the tumor was finally diagnosed as LGMS. After 
1-year follow-up, the patient had no tumor recurrence or metastasis. 
However, we need to observe our patient carefully because the rate of 
local recurrence is 29 % [2]. 

3. Discussion 

LGMS is a malignant tumor derived from myofibroblasts. It was 
classified as a distinct pathological type of soft tissue tumor by the 2013 
World Health Organization Classification of Soft Tissue and Bone 
(fourth Edition). LGMS is a rare entity and most commonly occurs in the 
extremities, followed by the head and neck region. Only 8.2 % of LGMS 
occurs in the oral cavity [3]. To date, we only know of 62 reported cases 
(including our present case) of primary LGMS of the head and neck 
region. The most common site is the tongue, followed by the paranasal 
cavity, mandible, neck and larynx. Tumors of the tongue most com-
monly originate in the lateral border, followed by the dorsum. Patient 
age ranged from 1 to 85 years (average, 41.8 years), and there was a 
higher incidence in female patients. 

The main treatment is surgical excision with sufficient tumor-free 
margins. In the present literature review, the recurrence rate following 
surgery alone was 17.5 %. Radiotherapy and chemotherapy have also 
been used in some cases. However, Maruyama et al. suggested that 
radiotherapy should be avoided following resection of LGMS, as it may 
induce tumor recurrence [2]. 

Histologically, it is often difficult to diff ;erentiate LGMS from other 
types of spindle-cell tumors. Immunohistochemistry shows that tumor 
cells in LGMS are strongly positive for vimentin, α-SMA and calpanin, 
partially positive for desmin and HHF35, and negative for EMA, AE1/ 
AE3, CD34 and h-caldesmon [4]. The differential diagnosis of LGMS 
includes benign myofibroma, IMT, synovial sarcoma, rhabdomyo-
sarcoma, leiomyosarcoma. In the present case, benign myofibroma was 

Fig. 1. Macroscopic photograph of the tongue. The painless, elastic, hard mass 
measured 16 × 16 mm. The overlying mucosa was normal in color and texture. 

Fig. 2. Computed tomography showed a homogeneously enhancing mass in the midline of the dorsum of the tongue (A). On ultrasonography, a heterogeneous 
hypoechoic lesion with ill-defined margin was observed (B). Enhanced magnetic resonance imaging showed homogeneous enhancement with an almost clear margin 
(C). The apparent diffusion coefficient in the lesion averaged 0.826 × 10−3 mm2/s (D). 

M. Kawaharada, et al.   Journal of Oral and Maxillofacial Surgery, Medicine, and Pathology 33 (2021) 93–97

94



Fig. 3. Hematoxylin and eosin staining revealed that the tumor was mostly composed of spindle-shaped tumor cells. The spindle tumor cells had invaded the muscle 
layer and were arranged in cellular fascicles (A). The tumor cells contained ill-defined eosinophilic cytoplasm and oval nuclei with mild atypia (B). (A: ×100, B: 
×400). 

Fig. 4. Immunohistochemically, low-grade myofibroblastic sarcoma showed positive staining for desmin (A) and less strong staining for α-SMA (B), calponin (C), 
MyoD1 (D), and nagative staining for h-caldesmon (E) (A–E: ×400). MIB-1 index was 4.9 % (F: ×400). 
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excluded because the nuclei showed mild atypia. IMT was excluded 
based on the negative results of staining for ALK. Synovial sarcoma was 
excluded based on the negative results of staining for EMA. Rhabdo-
myosarcoma was excluded based on the negative results of staining for 
myogenin. Spindle cells of myofibroma are similar and often indis-
tinguishable from smooth-muscle cells. Therefore, myofibroma may be 
confused with smooth muscle lesions [5]. Fisher et al. suggested that 
leiomyosarcomas is positive for desmin, α-SMA, HHF35, calponin and 
h-caldesmon [4]. Table 1 shows the results of a literature for LGMS in 
the head and neck. Desmin was positive in 14 of 42 cases (33.3 %), α- 
SMA in 36 of 42 cases (85.7 %), HHF35 in 9 of 15 cases (60.0 %), 
calponin in 6 of 11 cases (54.5 %) and h-caldesmon in 2 of 19 cases 
(10.5 %). In the literature, LGMS was almost negative for h-caldesmon, 
which was the same in the present case [32]. The MIB-1 labeling index 
of LGMS was 2–10 %, whereas that of leiomyosarcoma was 60 % [6,7]. 
Our case showed an MIB-1 labeling index of 4.9 %, which indicated few 
proliferating cells in the tumor pool. 

In conclusion, we reported a patient with LGMS on the dorsum of 
the tongue. LGMS is often difficult to diagnosis because of there are no 
diagnostic criteria and spindle cells of myofibroma are similar to 

smooth muscle cells. We revealed that h-caldesmon, MIB-1 labeling 
inidex, desmin, α-SMA, HHF35 and calponin are useful for diagnosis of 
LGMS. 
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