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Abstract
AIM: To investigate the clinical pathologic features of
gastrointestinal leiomyoma and the diagnostic value of
endoscopic ultrasonography (EUS) on gastrointestinal
leiomyoma.

METHODS: A total of 106 patients with gastrointestinal
leiomyoma diagnosed with EUS were studied. The location,
size and layer origin of gastric and esophageal leiomyomas
were analyzed and compared. The histological diagnosis of
the resected specimens by endoscopy or surgery in some
patients was compared with their results of EUS.

RESULTS: The majority of esophageal leiomyomas were
located in the middle and lower part of the esophagus and
their size was smaller than 1.0 cm, and 62.1 % of esophageal
leiomyomas originated from the muscularis mucosae. Most
of the gastric leiomyomas were located in the body and
fundus of the stomach with a size of 1-2 cm. Almost all
gastric leiomyomas (94.2 %) originated from the muscularis
propria. The postoperative histological results of 54 patients
treated by endoscopic resection or surgical excision were
completely consistent with the preoperative diagnosis of EUS,
and the diagnostic specificity of EUS to gastrointestinal
leiomyoma was 94.7 %.

CONCLUSION: The size and layer origin of esophageal
leiomyomas are different from that of gastric leiomyomas.
Being safe and accurate, EUS is the best method not only
for gastrointestinal leiomyoma diagnosis but also for the
follow-up of patients.
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INTRODUCTION
With the development and popularization of endoscopic
ultrasonography (EUS) in clinical diagnosis, great progress
has been made in diagnosis and treatment of gastrointestinal
leiomyoma[1-3]. We collected 106 patients with gastrointestinal
leiomyoma diagnosed by EUS from the First Affiliated Hospital,

School of Medicine, Zhejiang University, in China from
August 2000 to September 2002. This report is to summarize
and analyze the clinical pathologic features and results of
diagnosis and treatment of gastrointestinal leiomyoma and to
evaluate the clinical diagnostic value of EUS for
gastrointestinal leiomyoma.

MATERIALS AND METHODS

Patients
The patients with submucosal protruding lesions in
gastrointestine by conventional endoscopy were examinated
by EUS. Before making EUS, physical examinations were
performed. One hundred and six patients (63.8 %) were
diagnosed having gastrointestinal leiomyoma by EUS among
166 patients with true submucosal lesions, their mean age was
51 years, ranging from 2 to 88 years. There were 52 men and 54
women. Including 66 cases of esophageal leiomyoma, 35 cases
of gastric leiomyoma, 2 cases of duodenum leiomyoma and 3
cases of colon leiomyoma.

Instrument
Instruments of EUS included Fujino EG-410D double-cavity
electronic gastroscope, Olympus CF-VL electronic colonoscope
and Fujino SP-70 high-frequency echoprobe system. The
frequency of probe is between 7.5 MHz to 20 MHz.

Methods
According to the information of the location and size of lesion
in gastrointestine shown by the conventional endoscopy
examination, we chose different frequency microprobes and
examination methods (water-ballon method, water-soak
method or water-pour method) to scan the lesion[4]. Then a
diagnosis was made for the size, origin, invasion field and
nature of the lesion. Some patients were treated by endoscopic
resection or surgical excision after EUS, the postoperative
histological results were compared with the preoperative
diagnoses of EUS. In addition, a follow-up with EUS was
made for a few patients without endoscopic or surgical
resection because of different reasons.

RESULTS
Ninety-eight patients (92.5 %) showed no related symptoms
and were found by conventional endoscopic examination
occasionally among 106 patients with gastrointestinal
leiomyoma diagnosed by EUS. Only 8 patients (7.5 %) had
fixed symptoms, of them, 6 cases had esophageal leiomyoma
and 2 cases had gastric leiomyoma. The size of tumor was
> 2.0 cm, and major symptoms were dysphagia, feeling of
foreign body, pain behind chest bone, upper abdominal
indisposition, etc. The distribution, layer of origin, size and
number of esophageal or gastric leiomyoma were summarized
in Tables 1 and 2. The majority of esophageal leiomyoma  were
located in the middle and lower part of the esophagus, and
their size was <1.0 cm, and 62.1 % of the esophageal leiomyomas
originated from the muscularis mucosae. Most of the gastric



leiomyomas were located in the body and fundus of stomach,
their size was 1-2 cm. Almost all gastric leiomyomas (94.2 %)
originated from the muscularis propria. Duodenal leiomyomas
in two patients were derived from the muscularis propria, being
0.5-0.8 cm in size. Colon leiomyomas in three patients were
located in cecum, transverse colon and sigmoid colon,
respectively. The lesions were originated from the muscularis
propria, 1.1-1.6 cm in size. One hundred and one of 106 patients
just had single leiomyoma. After EUS examination, 35 patients
with leiomyoma originating from muscularis mucosa were
treated with endoscopic resection (Figure 1A,B,C). The other
group of 22 patients received surgical excision because their
lesions appeared to be in the proper muscle layer. The size,
number and layer-origin of the lesions in 57 patients treated
with endoscopic or surgical resection   were completely
consistent with the preoperative diagnosis of EUS. However,
postoperative histological results of only 3 patients were
carcinoid, esophageal cyst gland hyperplasia and tubercle,
respectively, which were not in agreement with the preoperative
diagnosis of EUS. The diagnostic accuracy of EUS for
leiomyoma was 94.1 % (54/57). The remaining 49 patients were
not treated with endoscopic or surgical resection due to
various reasons. They were observed and followed up. Fifteen
of 49 patients were examined with EUS at three, six and twelve
months later, the results of examination showed that the
position, shape and structure of their lesions were unchanged.
In our study, all the patients could well tolerate EUS without
serious complications such as bleeding, perforation, shock
and asphyxia except a few patients who felt disorder in throat,
and abdominal distension. No complication occurred in 35
patients treated by endoscopic resection.

Figures 1  Endoscopic resection of esophgeal leiomyoma.

Figure 2  Esophageal leiomyoma, originating from muscularis
mucosa.

Figure 3  Gastric leiomyoma, originating from muscularis
propria.

Table 1  Clinical pathological characteristics of gastric lei-
omyoma (n=35)

Location (n) Origin (n) Size (n)    Number (n)

Antumn (6) Muscularis mucosae (3) 1.0 cm (4)      Single (34)

Body (11) Muscularis propria (32) 1.0, 2.0 cm (20)    Multiple (1)

Fundus (11) 2.0 cm (11)

Cardia (7)

Table 2  Clinical pathological characteristics of esophgeal lei-
omyoma (n=66)

Location (n) Origin (n) Size (n)     Number (n)

Upper part (11) Muscularis mucosae (41) 1.0cm (32)                Single (62)

Middle part (28) Muscularis propria (25) 1.0, 2.0 cm (24)    Multiple (4)

Lower part (27) 2.0 cm (10)

DISCUSSION
Gastrointestinal leiomyoma is a common kind of benign
submucosal tumor in gastrointestine[1,5], because it originates
from muscularis mucosa or muscularis propria, the
conventional endoscopy can not diagnose it accurately. Since
EUS was used in clinical diagnosis, the diagnostic situation of
gastrointestinal leiomyoma has changed greatly[6-9]. The five-
layered structure of gastrointestinal wall can be shown clearly,
and gastrointestinal leiomyoma presents homogeneous and
hypoechoic lesion with clear margin, and the lesion is around
the hyperechoic wrapping area under endosonography (Figures
2,3). According to these features of ultrasonography,
leiomyoma is easy to be distinguished from hemoangioma,
cyst and lipoma in digestive tract wall[10-15]. Thus we can define
not only the nature of leiomyoma, but also its size, number and
the layer of origin by EUS. Our clinical study showed that
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gastrointestinal leiomyoma mainly occurred in esophagus and
stomach. The incidence in duodenum and colon is markedly
lower than that in esophagus and stomach. The partial reason
of the lower incidence of colon leiomyoma may be that the
number of patients undergoing colonoscopic examination was
significantly less than that of gastroscopic examination (the
ratio of gastroscopy to colonoscopy was 3:1 in this study).
The incidence of esophageal leiomyoma was higher than that
of stomach leiomyoma, the size and layer origin of esophageal
leiomyoma were different from gastric leiomyoma. The reason
is still unknown. Although  leiomyoma was located in different
positions of gastrointestine, almost all the patients (101/106)
only had single lesion, which conformed with other reports[16,17].
With regard to the diagnosis of gastrointestinal leiomyoma,
our clinical data indicated that most cases (92.5 %) were
occasionally found by endoscopic examination, these patients
showed no related symptoms and signs, and no positive change
in blood examination. The diagnosis of leiomyoma mainly
depends on EUS, which combines the function of endoscope
and ultrasonic, by which we can not only inspect the surface
shape of gastrointestinal lesion, but also gain the image of the
layer of origin, the invasive scope and the structure of the lesion.
According to the literature[18-20], the diagnostic specificity of
EUS to gastrointestinal leiomyoma is superior to other imaging
techniques such as B type ultrosonophy, gastrointestinal
radiography and computed tomography. In our clinical study,
the size, number and the layer of origin of the resected lesions
were completely consistent with the diagnosis of EUS in 57
patients treated by endoscopic resection or surgical excision,
The nature of the lesions in 54 of 57 patients was in agreement
with the diagnosis of EUS, the diagnostic accuracy of EUS for
leiomyoma was 94.7 %. Our study indicated that EUS had a very
important diagnostic value for gastrointestinal leiomyoma[21].
However, we are still possible to make a mistake in the
diagnosis of gastrointestinal leiomyoma, because the image
of ultrasonophy of a few other lesions is the same as that of
gastrointestinal leiomyoma, e.g, the gastrointestinal carcinoid
and tubercle. For these diseases, we should depend on other
clinical information to differentiate them. Furthermore, when
EUS finds that the size of leiomyoma is bigger than 4 cm, or
the surface of leiomyoma has erosion or ulceration, or internal
echo being unhomogeneous, we should consider the possibility
of leiomyosarcoma[22]. Presently, EUS is considered the best
method for the  diagnosis of submucosal lesion[7,8,23], Which
can not only diagnose leiomyoma correctly, but also help us
work out scientific and rational therapeutic strategies. EUS
can clearly show the origin of gastrointestinal leiomyoma,
either from the muscularis mucosae or the muscularis propria.
Usually, leiomyoma originating from the muscularis mucosae
can be treated by endoscopic resection [24-27], whereas
leiomyoma originating from the proper muscle layer
contraindicates endoscopic resection. Unwell-planned
resection will bring about perforation of gastrointestine.
Thirty-five patients with leiomyoma originating from
muscularis mucosae were treated by endoscopic resection in
our study. No complications such as bleeding, perforation
occurred, showing that EUS has a very important value to
the selection of therapeutic methods for gastrointestinal
leiomyoma[28-31]. It makes the therapy of gastrointestinal
leiomyoma more rational, safe and economic. In addition,
for those patients with gastrointestinal leiomyoma who
refused to receive or could not be treated by endoscopic
resection or surgical excision, we followed up them by EUS
periodically. The results showed that gastrointestinal
leiomyoma grew slowly and showed no marked change in a
short time. Thus, we can choose observation and follow-up
for the patients with small lesions, and lesions originating
from the muscularis propria, or the special position of lesion.

In conclusion, EUS is a safe and effective diagnostic method
for gastrointestinal leiomyoma.
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