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【 CASE REPORT 】

Gastric Leiomyosarcoma Completely Resected by
Endoscopic Submucosal Dissection after a Precise

Preoperative Diagnosis
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Abstract:
A 68-year-old woman was diagnosed with leiomyosarcoma (LMS) based on preoperative biopsy of the

gastric body. As tumor invasion confined to the submucosa with no breaking of the submucosal layer was

confirmed on endoscopic ultrasonography (EUS), the patient underwent endoscopic submucosal dissection

(ESD) for gastric LMS, resulting in complete tumor resection. No apparent recurrence was observed in the

2.5 years after treatment. This is an extremely rare case of gastric LMS that underwent ESD after a precise

preoperative diagnosis, with no signs of recurrence after treatment. ESD may be an acceptable option for gas-

tric LMS when EUS findings allow this treatment method.
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Introduction

Discovery of the KIT gene mutation in 1998 (1) enabled

differentiation between gastrointestinal leiomyosarcoma

(LMS) and gastrointestinal stromal tumors. Although many

tumors arising from mesenchymal cells were diagnosed as

LMS before 1998, gastrointestinal LMS is currently recog-

nized as a rare tumor, accounting for only 1.1% of gastroin-

testinal mesenchymal tumors (2). Colorectal LMS is the

most common location of LMS, whereas gastric LMS is the

least common (3). Furthermore, endoscopic resection of

LMS has rarely been reported. In this study, we report a

case of gastric leiomyosarcoma that was preoperatively diag-

nosed and completely resected via endoscopic submucosal

dissection (ESD).

Case Report

A 68-year-old Japanese woman with no specific symp-

toms underwent esophagogastroduodenoscopy (EGD) during

a medical checkup. EGD revealed a small submucosal tumor

in the gastric body in which an atypical leiomyoma was sus-

pected in a biopsy specimen. The patient was referred to our

institution for further examination and treatment. The patient

had no relevant medical or family history. She smoked 10

cigarettes per day for 35 years and drank 350 mL of beer

per day (14 g ethanol equivalent). Clinical examination and

laboratory studies revealed unremarkable results. Serum anti-

Helicobacter pylori (H. pylori) IgG antibody (H. pylori-
LATEX “SEIKEN,” Denka Ltx, Tokyo, Japan) was negative

(<3 U/mL). White light imaging at our institution showed a

discolored, elevated subepithelial tumor of 15 mm in size

with an uneven surface, located on the greater curvature of

the gastric lower body (Fig. 1A), indicating that the endo-
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Figure　1.　Endoscopic images of the case with gastric LMS. White light imaging and NBI with and 
without magnification showed a discolored, elevated subepithelial tumor with an uneven surface on 
the greater curvature of the gastric lower body (A-C). EUS with a 20 MHz miniprobe showed a ho-
mogeneous hypoechoic mass (yellow arrowhead) in the second and third sonographic layers. How-
ever, the third sonographic layer was not broken (D). LMS: leiomyosarcoma, NBI: narrow band im-
aging, EUS: endoscopic ultrasonography

scopic features of this tumor were different from those of

other subepithelial tumors, including typical leiomyomas or

gastrointestinal tract tumors (4). The borderline of the lesion

was relatively clear on narrow-band imaging (NBI)

(Fig. 1B), and magnifying endoscopy with NBI revealed

small and large glandular structures without an irregular mi-

crovascular pattern (Fig. 1C). Endoscopic ultrasonography

(EUS) with a 20 MHz miniprobe showed a homogeneous

hypoechoic mass in the second and third sonographic layers;

however, the third sonographic layer, corresponding to the

submucosa, was not broken (Fig. 1D). Biopsy from the top

of the tumor revealed bundle-like proliferation of pleomor-

phic spindle cells with high-grade nuclear atypia on Hema-

toxylin and Eosin (H&E) staining (Fig. 2A, B). These cells

were positive for α-smooth muscle actin (Fig. 2C), desmin

(weakly positive) (Fig. 2D), and h-caldesmon (weakly posi-

tive), but negative for CD34, c-kit, DOG-1, and MyoD1.

Furthermore, the Ki-67 labeling index was estimated to be

30-40%. Based on these findings, the tumor was preopera-

tively diagnosed as a gastric LMS extending from the mu-

cosa to the submucosa. Enhanced computed tomography

(CT) and positron emission tomography-CT revealed no me-

tastases. Since lymph node dissection is not recommended

for gastric mesenchymal tumors due to the low incidence of

regional lymph node metastasis (5), we decided to perform

ESD for local resection of gastric LMS.

The tumor was resected en bloc without complications in

ESD, and macroscopically, the tumor measured 15×14 mm

in size (Fig. 3A-C). The ESD specimens were cut into lon-

gitudinal slices of 2 mm in width after fixation in 10% buff-

ered formalin. In H&E staining (Fig. 4A-F), the tumor in-

cluded 2 areas: 1) an area consisting of spindle cells show-

ing smooth muscle differentiation and pleomorphic cells

with severe atypia that extended from the mucosa to the

submucosa (Fig. 4B, E); and 2) an area consisting of spindle

cells differentiating for smooth muscle that extended to the

mucosa with no destruction of the muscularis mucosa

(Fig. 4C, F). Representative images of immunostaining are

shown in Fig. 5A-I. The tumor cells were positive for α-

smooth muscle actin (Fig. 5B), weakly positive for desmin

(Fig. 5E), and weakly positive for h-caldesmon in the for-

mer area, whereas they were strongly positive for α-smooth

muscle actin (Fig. 5C), positive for desmin (Fig. 5F), and

weakly positive for h-caldesmon in the latter area. The tu-

mor cells were negative for S-100, CD34, c-kit, DOG-1, and

MyoD1 in both the areas. The Ki-67 labeling index was

50% (Fig. 5G-I) and the mitotic index was 7 per 10 high-

power fields. Based on these findings, the diagnosis of gas-

tric LMS was confirmed. The tumor was considered to have

originated from the muscularis mucosa. No vessel invasion
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Figure　2.　Pathological findings of the preoperative endoscopic biopsy specimen. Hematoxylin and 
Eosin staining showed bundle-like proliferation of pleomorphic spindle cells with high-grade nuclear 
atypia (A and B). Immunostaining showed that the tumor cells were positive for α-smooth muscle 
actin (C) and weakly positive for desmin (D). Bar=200 μm. 

Figure　3.　ESD for gastric LMS. ESD was performed for gastric LMS (A, B) and no complications 
occurred. Macroscopically, the tumor had a maximum diameter of 15 mm (C). ESD: endoscopic sub-
mucosal dissection, LMS: leiomyosarcoma

was confirmed by CD34 or Elastica-Masson staining. Since

the resection margin was negative with a vertical residual

distance of 80 μm (Fig. 4D) and complete tumor elimination

was achieved, no additional treatment was performed after

ESD, and the follow-up examinations of enhanced CT and

EGD were scheduled at an interval of 0.5 years for 5 years.

No apparent recurrence was observed in the 2.5 years after

treatment.

Discussion

Gastrointestinal LMS is rare among gastrointestinal mes-

enchymal tumors, and gastric LMS is extremely rare (2, 3).

To our knowledge, only 24 cases of gastric LMS have been

reported worldwide, including our own case.

To date, only 2 cases have undergone endoscopic resec-

tion for primary gastric LMS; furthermore, the preoperative

diagnosis of LMS was not acquired in any of these

cases (6, 7). Thus, this is the first case of endoscopic resec-

tion after the preoperative diagnosis of gastric LMS. Al-

though there is no consensus on the treatment of this tumor,

surgical resection is now considered the standard treatment

for gastric LMS (8, 9). However, as lymph node metastasis

rarely occurs in gastrointestinal mesenchymal tumors, in-

cluding LMS, lymph node dissection is not recommended

for such tumors (5). Thus, this treatment method may be ac-

ceptable for gastric LMS when complete tumor elimination

can be achieved with ESD. Such an LMS has to be confined
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Figure　4.　Hematoxylin and Eosin staining of the ESD specimen. The tumor included 2 areas: 1) an 
area consisting of spindle cells showing smooth muscle differentiation and pleomorphic cells with se-
vere atypia that extended from the mucosa to the submucosa (B, E); and 2) an area consisting of 
spindle cells differentiating into smooth muscle that extended to the mucosa with no destruction of the 
muscularis mucosa (C, F). The vertical resection margin was negative (D). B and E, C and F, and D 
are magnified images of the red, blue, and green squares, respectively, in A. Bar=200 μm. ESD: endo-
scopic submucosal dissection

Figure　5.　Immunostaining in the ESD specimen. A-C, α-smooth muscle actin; D-F, desmin; G-I, 
Ki-67 index. B, E, and H are magnified images of the red squares in A, D, and G, respectively. C, F, 
and I are magnified images of the blue squares in A, D, and G, respectively. Tumor cells were positive 
(B) or strongly positive (C) for α-smooth muscle actin and weakly positive (E) or positive (F) for des-
min. The Ki-67 labeling index was 50% (G-I). Bar=200 μm. ESD: endoscopic submucosal dissection
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to the submucosa; furthermore, it must be confirmed preop-

eratively that the tumor has not broken the submucosal

layer. In this regard, EUS is mandatory to decide whether to

perform ESD for gastric LMS. In the present case, the tu-

mor was confined to the submucosa, and the submucosal

layer was not broken on EUS. Therefore, we performed

ESD, which resulted in complete resection of the tumor.

Careful follow-up is required after complete elimination

of the tumor. According to a previous report that analyzed

primary LMS of the gastrointestinal tract (10), approxi-

mately 50% of cases that underwent R0 surgical resection

developed recurrence after treatment. Furthermore, a report

from Japan also showed recurrence after treatment in ap-

proximately 50% of cases with gastrointestinal LMS (11).

However, it should be noted that these reports included pa-

tients with large tumors. A report from Japan showed that

tumor size of �5 cm was a prognostic factor for gastrointes-

tinal LMS (11). Therefore, cases involving small tumors,

such as the present case, may involve a lower risk of recur-

rence after local resection. Furthermore, the time to recur-

rence in cases of recurrent LMS is important when perform-

ing follow-up examinations. These 2 reports showed that re-

currence occurred within 2.5 years after treatment in most

cases (10, 11). Thus, careful follow-up examinations, espe-

cially until 2.5 years after treatment, may be required. In the

present case, enhanced CT and EGD with a follow-up inter-

val of 0.5 years was scheduled for 5 years, and there were

no signs of recurrence at 2.5 years after treatment.

The preoperative diagnosis of gastric LMS is often diffi-

cult. Indeed, according to a prior review of 19 cases of gas-

tric LMS, there were only 3 cases in which it was clearly

stated that a preoperative diagnosis of LMS was made (9).

Although EUS-fine needle aspiration is considered more ac-

curate than endoscopic biopsy because of sampling from the

deeper layer (9), this method was also demonstrated to be

inaccurate in a previous case, the preoperative diagnosis of

which was leiomyoma (7). In our case, the tumor extended

to the surface of the mucosa; thus, large samples of the tu-

mor could be acquired in endoscopic biopsy, which contrib-

uted to the preoperative diagnosis of LMS.

The present case included 2 areas with different tumor

characteristics. In particular, mucosal extension of the tumor

cells with no destruction of the muscularis mucosa was a

specific finding in this case. In this area, immunohisto-

chemical staining, especially desmin staining, showed differ-

ent characteristics from the area with submucosal invasion.

To the best of our knowledge, no previous studies have re-

ported LMS cases with such characteristics. It is unclear

why this tumor had 2 such components, but this case sug-

gests that gastric LMS may display mucosal extension in

rare cases, suggesting the need for caution when performing

local resection (e.g., endoscopic resection) for such tumors.

In conclusion, we describe an extremely rare case of gas-

tric LMS in which ESD was performed after a precise pre-

operative diagnosis. There were no signs of recurrence after

treatment. When tumor invasion confined to the submucosa

with no breaking of the submucosal layer is confirmed using

EUS, ESD may be an acceptable option for gastric LMS.
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