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Abstract

AIM: To evaluate the value of endoscopic ultrasonog-
raphy (EUS) in the choice of endoscopic therapy strat-
egies for mesenchymal tumors of the upper gastroin-
testinal tract.

METHODS: From July 2004 to September 2010, 1050
patients with upper gastrointestinal mesenchymal tu-
mors (GIMTs) were diagnosed using EUS. Among them,
201 patients underwent different endoscopic therapies
based on the deriving layers, growth patterns and lesion
sizes.

RESULTS: Using EUS, we found 543 leiomyomas and
507 stromal tumors. One hundred and thirty-three leio-
myomas and 24 stromal tumors were treated by snare
electrosection, 6 leiomyomas and 20 stromal tumors
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were treated by endoloop, 10 stromal tumors were
treated by endoscopic mucosal resection and 8 stromal
tumors were treated by endoscopic submucosal dissec-
tion. Complete resection of the lesion was achieved in
all cases. Of the mesenchymal tumors, 90.38% diag-
nosed by EUS were also identified by pathohistology.
All wounds were closed up nicely and no recurrence
was found in the follow-up after 2 mo.

CONCLUSION: EUS is an effective means of diagnosis
for upper GIMTs and is an important tool in choosing
the endoscopic therapy for GIMTs, by which the lesions
can be treated safely and effectively.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION

Gastrointestinal mesenchymal tumors (GIMTs) originate
from mesenchymal cells other than epithelial cells or lym-
phocytes. They are further classified as stromal tumors,
leiomyomas, leilomyosarcomas, neural tumors, fibroblast
tumors or liparomphalus. Clinically, mesenchymal tumors
are usually incidentally discovered as subepithelial bulges
during routine endoscopic examinations for unrelated
conditions. The classification and management of these
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lesions can be challenging. In recent years, with the wide
use of endoscopic ultrasound (EUS) to clarify the nature
and origin of the subepithelial tumor, great progress has
been made in diagnosis and treatment of GIMTs". Im-
portantly, under the guidance of the EUS, GIMTs can be
removed by appropriate endoscopic treatment without
severe complications’™ .

From July 2004 to September 2010, we analyzed 1050
patients with GIMTs diagnosed by EUS in our hospital.
Of these patients, 201 underwent different endoscopic
therapies based on the EUS results. Our aim in this ret-
rospective study was to evaluate the value of EUS in the
choice of endoscopic therapy strategies for mesenchy-
mal tumors of the upper gastrointestinal tract.

MATERIALS AND METHODS

Patients

The medical records of 1050 patients with upper GIMTs
diagnosed by EUS examination in the First Affiliated
Hospital of Zhejiang University were retrospectively
reviewed. All these patients with submucosal protrud-
ing lesions in the upper gastrointestinal tract by routine
endoscopy were examined by EUS. There were 499 men
and 551 women, with a mean age of 52.6 years (range,
19-86 years). Of these patients, 201 patients underwent
endoscopic therapy in the First Affiliated Hospital of
Zhejiang University, Beilun Zongrui Hospital, the Tradi-
tional Chinese Medical Hospital of Ninghai and Jinhua
Wenrong Hospital, respectively.

Methods

A two-channel endoscope (GIF-2T240, Olympus, To-
kyo, Japan) and a 12 MHz probe (GF-UM 2R, Olympus,
Tokyo, Japan) were used for the ultrasonographic study.
Scanning of the tumor was performed after filling the
upper gastrointestinal tract with 100-500 mL of deaer-
ated water. Diagnosis was made according to the layer
of origin, size, nature, internal echo pattern, outer mar-
gin and grow pattern of the lesion. Following the EUS
procedure, if the lesion was identified as an intramural
lesion < 2.5 cm, endoscopic treatment was performed.
A lesion > 2.5 cm in size and suspected to be malignant
was suggested for surgery. A large proportion of pa-
tients were followed up with EUS, because their poor
conditions were unsuited for the therapy or the lesion
was too small.

An Olympus GIF-XQ240/260 gastroscope (Tokyo,
Japan) was used for the resection when it was indicated.
Informed consent was given by each patient before the
endoscopic therapy. Four different resection techniques
were used: snare electrosection, endoloop, endoscopic
mucosal resection (EMR) and endoscopic submucosal
dissection (ESD).

EMR procedure: Epinephrine (0.001%) was injected
into the submucosal layer to lift the lesion, and then a
conventional electrosurgical snare (FD-IU, Olympus,
Tokyo, Japan) and an electrosurgical unit (VIO 200D,
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ERBE, Tubingen, Germany) were used for removal of
the overlying mucosa and resection of the tumor.

ESD procedure: the surrounding area of the lesion
was marked with argon plasma coagulation (APC 300A,
ERBE, Tubingen, Germany). Normal saline solution
with 0.002% indigo carmine and 0.001% epinephrine was
injected into the submucosal layer to lift the lesion. An
initial incision was made outside the marking dots with
a hook-knife (KDD-620LR, Olympus, Tokyo, Japan). The
submucosal resection under the lesion was done with
insulation-tipped (IT) electrosurgical knife (KD-610L,
Olympus, Tokyo, Japan). Finally, a snare was used to re-
move the surrounding tissues. Bleeding and visible vessels
in the resection area were closed using hemoclips (HX-
201YR-135, Olympus, Tokyo, Japan).

Postoperative EUS examination was made to check
whether the lesions were completely removed except
those with endoloop ligation. The specimens were sent
for pathologic study, some of which were assayed by
immunohistochemistry. All 201 patients were examined
two months later with EUS.

RESULTS

Using EUS, we identified 1050 patients with GIMTs,
543 of them had leiomyomas. Five hundred and twenty
lesions were in the esophagus, 22 in the stomach, and 1
in the duodenum. The mean maximal tumor diameter
was 3.3 cm. Five hundred and seven cases were stromal
tumors. Forty-nine lesions were in the esophagus, 428
were in the stomach, and 30 were in the duodenum. The
mean maximal tumor diameter was 6.6 cm. EUS features
of lelomyomas and stromal tumors were characteristic
with regular borders, a hypoechoic mass with homo-
geneous or heterogeneous echo patterns (Figures 1-4).
The echogenicity of leiomyomas was slightly lower than
the normal proper muscle layer, while that of stromal
tumors was slightly higher. Malignant stromal tumors
often appeared as a heterogeneous mass with irregular
borders.

One hundred and thirty-nine leiomyomas and 62 stro-
mal tumors underwent endoscopic therapy after EUS ex-
amination. No obvious malignant signs were seen in these
lesions. The location, origin level and removal methods
of the lesions are shown in Table 1. The mean maximal
tumor diameter was 2.5 cm. For a tumor protruding into
the cavity, if it originated from the muscularis mucosa or
from submucosa < 1 cm, snare electrosection was direct-
ly used. If the lesion originating from submucosa was flat
and > 1 cm, electrosection would be expected to fail, and
other treatments, such as endoloop, EMR or ESD, were
used. For a lesion originating from muscularis propria
but not growing outward, endoloop or ESD was used.
Among these patients, 133 leiomyomas and 24 stromal
tumors were treated by snare electrosection, 6 leiomyomas
and 20 stromal tumors were treated by endoloop, 10 stro-
mal tumors were treated by EMR and 8 stromal tumors
were treated by ESD (Figures 1-4). Complete resection of
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Figure 1 An esophageal leiomyoma treated by snare electrosection. A: An elevated lesion in the lower esophagus; B: A homogeneous, hypoechoic mass (1.0
x 0.7 cm’) with a regular border originated from muscularis mucosa, which was diagnosed as a leiomyoma by endoscopic ultrasonography; C: The tumor was snared
at the base, and then it was resected by snare electrosection; D: Postoperative wounds.

Figure 2 A gastric stromal tumor treated by endoscopic mucosal resection. A: An elevated lesion in the cardia; B: A homogeneous, hypoechoic mass (1.4 x
0.8 cm?) with a regular border originating from submucosa, which was diagnosed as a stromal tumor by endoscopic ultrasonography; C: Epinephrine (0.001%) was
injected into the submucosa to lift the lesion; D: Postoperative wounds.

Figure 3 A gastric stromal tumor treated by endoloop. A: An elevated lesion in gastric fundus; B: A homogeneous, hypoechoic mass (2.0 x 1.5 cm?) with a regular
border originating from muscularis propria, which was diagnosed as a stromal tumor by endoscopic ultrasonography; C: Endoscopic ligation with an endoloop; D:
Endoscopic view of an ulcer scar without tumor recurrence at the ligation site 2 mo later.

Figure 4 A gastric stromal tumor treated by endoscopic submucosal dissection. A: An elevated lesion in the gastric antrum; B: A homogeneous, hypoechoic
mass (2.0 x 1.2 cm’) with a regular border originating from muscularis propria, which was diagnosed as a stromal tumor by endoscopic ultrasonography; C: The
surrounding area of the lesion was marked with argon plasma coagulation. After normal saline solution with 0.002% indigo carmine and 0.001% epinephrine was
injected into the submucosal layer to lift the lesion, an initial incision was made outside the marking dots with hook-knife. Submucosal dissection under the lesion
was performed with an IT knife; D: The tumor was dissected and the postoperative wounds were closed using hemoclip.
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Diagnosis by EUS Location Layer of origin Treatment

Esophagus Stomach  Muscularis mucosa Submucosa Muscularis propria Snare electrosection Endoloop EMR ESD
Leiomyoma 134 5 121 3 133 6 0 0
Stromal tumor 22 40 18 25 24 20 10 8
Total 156 45 139 28 157 26 10 8

EUS: Endoscopic ultrasonography; EMR: Endoscopic mucosal resection; ESD: Endoscopic submucosal dissection.

the lesion was achieved in all cases. No residual lesion
was detected by postoperative EUS examination except
for those by endoloop ligation. None of the patients
suffered from severe hemorrhage or resection-related
perforation. Postoperative histological results showed
that 141 of 156 patients were in agreement with the
preoperative diagnosis of EUS. All the specimens tested
had complete envelope and negative resection margin in
pathology. Wounds were closed up nicely in all patients
when rechecked after two months. No residual lesion
was detected by EUS examination and pathology dem-
onstrated negative results at the same time.

DISCUSSION

Leiomyomas and stromal tumors are the most common
GIMTs of the upper gastrointestinal tract. Many lesions
are subepithelial, and they are often difficult to diagnose
by general endoscopy. Some also need to be identified
with extrinsic compression. EUS can reliably character-
ize the nature, size, and layer of origin of lesions, and
accurately differentiate intramural from extramural, lead-
ing to a diagnosis[s]. Features of leiomyomas and stromal
tumors seen with EUS often include: a round shape, and
a homogeneous, hypoechoic mass with regular borders!”
A marginal halo, hyperechogenic spots and higher echo-
genicity as compared with the normal muscle layer is
seen rnore frequently in stromal tumors than in the leio-
myomas'". Malignant stromal tumors are characterized
by lagrg%ge size (> 5 cm), irregular borders, and echogenic
foci'

In this study, we identified 1050 patients with GIMTs
using EUS. There were 543 leiomyomas and 507 stro-
mal tumors. The majority of lelomyomas were located
in the esophagus while most stromal tumors were lo-
cated in the stomach, which is in accordance with other
studies”"". For these mesenchymal tumors, 90.38%
diagnosed by EUS were also identified by pathohistol-
ogy. Among these, 5 retention cysts, 4 stromal tumors
with lelomyoma differentiation, and 1 hyperplastic polyp
were diagnosed as leilomyoma, and 3 leiomyoma and 2
hyperplastic polyps were diagnosed as stromal tumors
by EUS. Submucosal retention cysts are small and often
filled with thick fluid, and thus the ultrasonophic im-
age is of a hypoechoic mass that may be confused with
mesenchymal tumors. Stromal tumors with leiomyoma
differentiation are also difficult to discriminate by rou-
tine pathology and should be identified by immuno-
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histochemistry. Samples from EUS-guided fine-needle
aspiration biopsies can be sent for cytological, pathologi-
cal and immunohistochemical assays which may enable
clinicians to make more accurate diagnoses than using
EUS examination alone'®"",

In the past, conventional endoscopy could not accurate-
ly determine the location and categorization of subepithelial
lesions. Therefore, GIMTs were usually treated by surgery.
The introduction of EUS has solved these problems and it
has played an important role in the choice of endoscopic
therapy for mesenchymal tumors. Based on EUS images,
we treated 201 GIMTs with different endoscopic therapies,
including snare electrosection, endoloop, EMR and ESD.
Complete resection of the lesions was achieved in all cases.
None of the patients suffered from severe hemorrhage or
resection-related perforation. All wounds were closed up
nicely and no recurrence was found in the follow-up after
2 mo.

Electrosection is the most common endoscopic treat-
ment, and its value for the treatment of 2zc?rastroultestmal
submucosal tumors has been recogmzed . It is mainly
used for protuberant lesions (especially the pedunculated
ones). In this study, 157 GIMTs arising from non-muscu-
laris propria, with a diameter of < 1 cm, were treated by
snare electrosection after EUS examination. It is reported
that serious complications rarely occurred when electro-
section is used to cut non-muscularis proptia tumors with
a diameter < 3 cm . Tumors originating from muscularis
propria are associated with an increased risk of perfora-
tion and hemorrhage complications during endoscopic
treatment, and snatre electrosection was not used in these
cases.

Compared with ordinary snare removal, EMR is more
suitable for the treatment of flat lesions generally confined
to < 2 cm™. In this study, 10 flat lesions were treated by
EMR. We injected 0.001% epinephrine into the submu-
cosal layer to lift the lesion and made it easy to snare. Fur-
thermore, this may provide a buffer to protect the inher-
ent muscle function, which could reduce the bleeding and
perforation risk during the process of muscle removal.
Examination by EUS before surgery to determine the size
and depth of lesions could help determine the injection
site and the resection scope.

Endoloop ligation of tumors at the base, blocking
blood supply and causing tumor necrosis, could sig-
nificantly reduce the risk of hemorrhage and perfora-
tion"'". But, the procedure is not suitable for large
lesions. Incomplete ligation might leave residual tumors,

April 7,2011 | Volume 17 | Issue 13 |



Zhou XX et a/. EUS and endoscopic treatment of GIMT

while ligation could increase the risk of hemorrhage and
perforation. Therefore, the range and depth of ligation
should be strictly controlled according to the results of
EUS during surgery. In the past, the majority of tumors
studied have been only the muscularis mucosa and sub-
mucosa’. Recently, it was reported that endoloop could
remove tumors arising from muscularis propria safely
and effectively™'". In this study, we also used endoloop
removal of lesions arising from muscularis propria, with-
out hemorrhage or perforation. The tumor from the
muscularis propria can grow inside or outside the cav-
ity, therefore, preoperative EUS for defining the tumor
growth pattern is very important to determine whether
the lesion can be safely and completely removed.

ESD should be performed using a high-frequency
electric knife to dissect the subepithelial tumor, which
i1s more suitable for treatment of large and flat lesions.
Tumors derived from the muscularis mucosa and sub-
mucosa can be completely dissected"™"!. Tt is difficult
to dissect lesions from the muscularis propria because
of the increased risk of hemorrhage and perforation. In
Lee et al s study, among 12 cases of gastrointestinal
submucosal muscle tumors arising from muscularis pro-
pria treated by ESD, 9 tumors were completely dissected.
The size of these tumors ranged from 0.6 to 4 cm (aver-
age, 2 cm). In this study, 8 stromal tumors arising from
submucosa or muscularis propria were treated safely by
ESD. All of them were dissected once and clipping was
used to close deep wounds to reduce hemorrhage and
perforation risk.

Our clinical practice demonstrates that endoscopic
treatment can be applied to GIMTs arising from muscu-
latis mucosa, submucosa and muscularis propria. Based
on the results of the EUS procedure, lesions > 2.5 cm in
size and suspected to be malignant should be considered
for surgery. Moreover, if the tumor grew outside the
cavity, endoscopic treatment should be aborted as well.
We also suggested a follow-up with EUS for the few pa-
tients who are not indicated for the endoscopic therapy
or whose tumor is too small.

In conclusion, EUS can help determine the origin,
size, shape, nature and growth pattern of lesions, with a
high diagnostic accuracy for upper GIMTs. Preoperative
EUS examination is important for choosing the type of
endoscopic therapy for mesenchymal tumors, by which
the lesions can be treated safely and effectively.
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nature and growth pattern of lesions, with a high diagnostic accuracy for upper
GIMTs. Under the guidance of the EUS, GIMTs could be removed by appropri-
ate endoscopic treatment, such as snare electrosection, endoloop, endoscopic
mucosal resection (EMR) and endoscopic submucosal dissection (ESD) without
severe complications.
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The results of this study demonstrate that EUS is an effective means of diagno-
sis for upper GIMTs. Preoperative EUS examination is important for choosing
the type of endoscopic therapy for mesenchymal tumors. The study will guide
the clinical application of EUS in the endoscopic therapy for upper GIMTs.
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GIMTs are tumors which originate from mesenchymal cells other than epithelial
cells or lymphocytes. They are further classified as stromal tumors, leiomyomas,
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