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Introduction

Leiomyosarcoma(LMS) is a malignant smooth-muscle tu-
mor.1-5) The tumor usually occurs in the uterus, gastrointesti-
nal tract and retroperitoneum. Occurrence in the head and 
neck is extremely rare.5) The oral cavity and jaw bones are the 
most prevalent location of LMS in the head and neck region, 
while the occurrence of LMS in the major salivary gland is 
exceptional, especially in the submandibular gland.1,5) Herein, 
we present a case of LMS of the submandibular gland treat-
ed by radical excision of the tumor and postoperative radio-
therapy.

Case Report

A 58-year-old male presented with right submandibular 

swelling. A lesion had appeared 3 months previously. The le-
sion was firm, mobile, painless and covered by normal skin. 
Clinical history revealed the diagnosis of diabetes mellitus 2 
years prior to the present admission. Nineteen years previous-
ly, the patient underwent right submandibular mass removal 
at local hospital. However, the patient did not recognize the 
biopsy result of the right submandibular mass.

Computed tomography(CT) scan with contrast enhance-
ment revealed an approximately 3×3 cm-sized heterogeneous 
lesion of the right submandibular area without regional patho-
logic lymph nodes(Fig. 1). Ultrasound-guided fine needle as-
piration cytology was performed, which revealed fascicles of 
spindle cells. Fine needle aspiration cytology was repeated, 
but the result showed a virtually acellular smear.

The patient underwent radical excision of the right subman-
dibular gland extending to the surrounding tissues via a sub-
mandibular approach while under general anesthesia. We did 
not perform frozen-section during surgery. In addition, we did 
not perform radical neck dissection, because we could not rec-
ognize the possibility of malignancy until surgery.

The surgical specimen measured 4 cm in diameter and ap-
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peared as a fleshy white-grey mass with ill-defined margins 
and foci of necrosis(Fig. 2). Mitosis averaged 5 per 10 high-
power fields, and the stroma was characterized by necrotic 
foci. Histopathologic evaluation showed spindle cells arranged 
in fascicular growth pattern(Fig. 3). Immunohistochemistry 
demonstrated positive staining of the tumor cells for desmin 
and smooth muscle actin and negative staining for S-100 pro-
tein antigen(Fig. 4). The final diagnosis of low-grade leio-
myosarcoma of the submandibular gland was established. 
After surgery, the distant metastasis workup(including posi-
tron-emission tomography CT) was performed. The result was 
negative. The postoperative course was uneventful, and the 
patient underwent radiotherapy with a total dose of 5,600 cGy. 
The patient remains well with no signs of tumor recurrence at 
the follow-up examination.

Discussion 

LMS typically arises in the soft tissues of the extremities 

and trunk.3,4) Head and neck region involvement has been re-
ported in only 3% of cases, with the majority occurring in the 
oral cavity.1-5) Primary LMSs in the salivary gland are extre-
mely rare, with only two cases of the submandibular gland re-
ported in the literature.1,5)

LMS occurs over a wide age range, with its peak incidence 
in the sixth decade of life.4) The etiology of most sarcomas re-
mains unknown.5) LMS of the head and neck region are be-
lieved to develop from the tunica media of the blood vessels 
or pluripotent mesenchymal cells, which undergo differenti-
ation during the course of neoplastic transformation.2,5)

Signs and symptoms of LMS involving the head and neck 
region depend on the site and the size of the tumor.2,3) Symp-
toms of LMSs in the submandibular gland are usually non-
specific, with a painless and progressive mass being the most 
significant finding, as in this case.1,3,5)

The reported CT and magnetic resonance imaging features 
of LMS have been nonspecific.3,5) Although the imaging stud-
ies are very helpful for surgical planning by adequate demon-
stration of the LMS extent, the specific radiologic diagnosis 

Fig. 1. Computed tomography with contrast enhancement shows 
an approximately 3×3 cm sized heterogeneously lesion of the 
right submandibular area without regional pathologic lymph 
nodes.

Fig. 2. Surgical specimen.

Fig. 3. Histopathologic section demonstrates spindle cells ar-
ranged in fascicular growth pattern(H-E stain, ×100).

Fig. 4. Immunohistochemistry demonstrates positive staining of 
the tumor cells for smooth muscle actin(×200).
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can be difficult.4,5) In addition, diagnosis of LMS is difficult 
with small biopsy specimens by aspiration cytology.3) A pre-
operative radiologic and pathologic diagnosis was not achiev-
ed in our case. The differential diagnosis of LMS may be chal-
lenging because of similar findings may occur in a wide num-
ber of different neoplasms, such as leiomyoma, spindle cell 
carcinoma, fibrosarcoma, myofibrosarcoma, rhabdomyosar-
coma, malignant melanoma and inflammatory myofibroblas-
tic tumor.3,5) Therefore, immunohistochemistry is important 
for correct diagnosis.1-5) The LMS is positive for smooth mus-
cle actin and vimentin and negative for S-100 protein.1-5) The 
reaction with desmin may be either positive, as in our case, or 
negative.5)

The treatment of choice for LMS of the head and neck is 
the radical excision of the lesion.1-6) Adjuvant radiotherapy is 
generally recommended for high-grade sarcomas, large tu-
mors and close or positive surgical margins.1,2,5) However, for 
LMS of the head and neck, the lesion is almost impossible to 
resect with a wide margin of safety because of the proximity 
of adjacent neurovascular structures or vertebral column.2) 
Therefore, we recommended adjuvant radiotherapy for the 
most of LMS cases to reduce the risk of the recurrence, alth-
ough it was controversial. In our case, we performed postop-
erative radiotherapy, because LMS was a close surgical mar-
gin and the possibility of delayed recurrent lesion 19 years 
after previous surgery.

The 5-year disease free survival accounts for 23%.1) The 
recurrence rate of LMS has been reported as 40-60%.3,5) 
LMSs are aggressive and tend to recur and undergo local me-
tastasis in regional lymph nodes and at a distance in the lung.4) 
The prognosis seems to related to the grade and size of tumor, 
location of lesion and type of treatment modality used.5) Pri-

mary sarcomas of the major salivary glands usually present 
a worse prognosis than those arising from the surrounding 
tissues and secondary invading the gland.1)

In conclusion, LMS of the submandibular gland is ex-
tremely rare. However LMS of the submandibular gland should 
be included in differential diagnosis, even when a well demar-
cated strongly enhancing tumor arising in the submandibular 
gland is demonstrated in radiologic examinations, and fine 
needle aspiration cytology revealed mesenchymal cells or 
spindle cells.1,5)
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