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Abstract

AIM: To evaluate the natural history of subepithelial
lesions.

METHODS: We reviewed the medical records of
104 159 patients who underwent upper gastrointestinal
endoscopy at the Center for Health Promotion of
Samsung Medical Center between 1996 and 2003.
Subepithelial lesions were detected in 795 patients
(0.76%); 252 patients were followed using upper
gastrointestinal endoscopy for 82.5 £ 29.2 mo (range,
12-160 mo; median, 84 mo; 1st quartile, 60 mo; 3rd
quartile, 105 mo). The median interval of follow-up
endoscopy was 12 mo (range, 6-105 mo; 1st quartile,
12 mo; 3rd quartile, 24 mo).
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RESULTS: The mean patient age was 53 years (range,
22-80 years), and the male-to-female ratio was 2.36:1
(177/75). The lesion size at initial measurement
averaged 8.9 mm (range, 2-25 mm; median, 8 mm;
1st quartile, 5 mm; 3rd quartile, 10 mm). Of the 252
lesions, 244 (96.8%) were unchanged and 8 (3.2%)
were significantly increased in size (from 12.9 + 6.0 to
21.2 £ 12.2 mm) after a mean interval of 59.1 + 27.5
mo (range, 12-86 mo). Surgical resection of lesions was
performed when the lesions were = 3 cm in diameter.
Two lesions were diagnosed as gastrointestinal stromal
tumors with an intermediate or high risk of malignancy
and one lesion was classified as a schwannoma.

CONCLUSION: Most small subepithelial lesions do not
change as shown by endoscopic examination, and regular
follow-up with endoscopy may be considered in small,
subepithelial lesions, especially lesions < 1 cm in size.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

Upper endoscopy is commonly petformed for the evalu-
ation of symptoms, and for screening and surveillance
of neoplasias. Subepithelial masses or bulges covered
with normal-appearing mucosa are frequently encoun-
tered during endoscopy. Although a previous study has
reported that the incidence of gastric subepithelial le-
sions is approximately 0.3%", Kawanowa ez a/” reported
50 microscopic gastrointestinal stromal tumors (GISTs)
in 100 stomachs entirely resected from patients with
gastric cancer. With more widespread use of endoscopy
for screening, it is likely that subepithelial lesions will be
detected more frequently. The optimal management of
incidentally-detected, subepithelial lesions has not been
determined.

When clinicians are faced with a subepithelial lesion,
they must decide to remove or follow up the lesion.
Endosonographic or endoscopic surveillance is common
in patients with asymptomatic, subepithelial lesions
without signs of malignancy, such as large size, rapid
growth, or ulceration, although such an approach has
not been formally validated”. Because little is known
about the natural course of subepithelial lesions, the
appropriate strategy for management is still controversial.
This imposes a tremendous emotional burden on patients
who can become preoccupied with the possibility that the
tumor is malignant.

The aim of this study was to determine the natural
history and provide a basis of surveillance of incidentally-
detected, asymptomatic subepithelial lesions.

MATERIALS AND METHODS

We used computerized medical records and a database
of disease codes to study 104159 patients who under-
went upper gastrointestinal endoscopy at the Center for
Health Promotion of Samsung Medical Center in Seoul,
Korea between March 1996 and March 2003. A com-
puter search over a 7-year period revealed 795 patients
(0.76%) with the diagnostic code for submucosal tu-
mors of the esophagus, stomach, or duodenum. Within
this group, 252 patients had been followed with upper
gastrointestinal endoscopy. Thirty-seven of 61 patients
who had lesions > 1 c¢m in size were further evaluated
with endoscopic ultrasonography (EUS). Seven of 8 le-
sions with a significant increase in size were evaluated
using EUS. The duration of follow-up was determined
by the last known visit for endoscopic examination at
our hospital. All examinations were performed by expe-
rienced endoscopists (> 1000 endoscopic examinations
each). Endoscopists approximated the size of lesions by
using an open biopsy forceps for comparison (6 mm).

Statistical analysis

Statistical evaluation was performed with SPSS (Statistical
Program for the Social Sciences; SPSS, Inc., Chicago, IL,
USA). Descriptive statistics were used when appropriate.
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Subepithelial mass

n =252
Increase No change
8 (3.2%) 244 (96.8%)
Esophagus Stomach
1 7
Observation Operation
5 3

Figure 1 Clinical course of subepithelial masses.

RESULTS

The mean age of the 252 patients with subepithelial
lesions was 53 years (range, 22-80 years), and the male-
to-female ratio was 2.36:1 (177/75). The mean lesion
size was 8.9 mm (range, 2-25 mm; median, 8§ mm; st
quartile, 5 mm; 3rd quartile, 10 mm). The stomach
[130 patients (51.6%)] was the most common site for
a subepithelial lesion, followed by the esophagus [104
patients (41.3%)], and duodenum [18 patients (7.1%)].

Biopsies were obtained from 191 of the 252 patients
at the time of the initial endoscopy. Endoscopy and
biopsy were sufficient for diagnosis in 3 patients. Of
these 3 patients, 1 had an esophageal leiomyoma, and 2
had Brunner gland hyperplasia of the duodenum.

Of 252 lesions, 244 (96.8%) were unchanged and 8
(3.2%) significantly increased in size (from 12.9 * 6.0
to 21.2 £ 12.2 mm) during a mean interval of 59.1 *
27.5 mo (range, 12-86 mo, Figure 1, Table 1). In these
8 lesions, there was an increase of over 25% and more
than 5 mm in diameter at surveillance. Six of the 8 le-
sions arose from the 4th layer, corresponding to the
muscularis propria, and appeared hypoechoic; they were
considered to be GISTs. One lesion arose from the 3rd
layer and appeared hyperechoic; it was considered to be a
lipoma. The other lesion was further evaluated by stom-
ach computed tomography (CT) probably because of
the patient’s rejection of an EUS examination; howevert,
the lesion was not observed on CT. Surgical resection
was performed in 3 lesions = 3 c¢m in size, which were
diagnosed as GISTs with an intermediate and a high risk
of malignancy, and a schwannoma (Figures 2-4). The
5 patients who did not undergo surgery were followed
by means of upper gastrointestinal endoscopy or EUS.
No further change was observed in size, shape and EUS
finding such as echo pattern or regularity of the outer
margin over a period of 1-5 years.

DISCUSSION

We demonstrated that during a mean period of 82.5 +
29.2 mo (range, 12-160 mo; median, 84 mo; 1st quartile,
60 mo; 3rd quartile, 105 mo), thete was no significant
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Patients  Age (yr) Gender Location Initial size  Increased size Follow-up EUS Treatment Surgical gross
(mm) (mm) interval (mo) pathology

1 60 E Stomach 22 30 40 GIST Operation Schwannoma
2 63 M Stomach 20 30 86 GIST Observation

3 65 M Stomach 15 40 12 GIST Operation GIST

4 37 F Stomach 12 18 36 GIST Observation

5 58 E Stomach 12 20 56 Lipoma Observation

6 44 E Stomach 12 30 84 GIST Operation GIST

7 54 M Stomach 4 10 81 Not performed  Observation

8 37 E Esophagus 8 15 78 GIST Observation

EUS: Endoscopic ultrasound; GIST: Gastrointestinal stromal tumor.

Intermediate risk:
Tumor size: 4.3 cm x 2.7 cm
Mitosis: 6/50 HPF
Predominantly epithelioid features
No tumor necrosis
No muscle invasion
c-kit (+), CD34 (+), Ki-67 (positive
in 5% of tumor cells)

Figure 2 Endoscopic, endoscopic ultrasonography (EUS), and gross findings of gastrointestinal stromal tumors (GISTs). A: Endoscopic view of a round
subepithelial mass with a significant interval change; B: EUS shows an ovoid, homogeneous, hypoechoic mass in the fourth gastric wall layer; C: Gross findings of wedge
resection reveal a soft, well-defined mass measuring 4.3 cm x 2.7 ¢cm; D: Malignant potential.

change in the size of small (< 30 mm) subepithelial le-
sions detected incidentally during upper gastrointestinal
endoscopy in 244 of 252 patients (96.8%). Eight lesions
(3.2%) were significantly increased in size (from 12.9 £
6.0 to 21.2 £ 12.2 mm) during a mean interval of 59.1
+ 27.5 mo (range, 12-86 mo), four patients had subepi-
thelial lesions = 3 c¢m in size on follow-up endoscopic
examination. Three patients of them underwent tumor
resection and were diagnosed with intermediate or high
risk GISTs and a schwannoma.

Our findings are consistent with prior studies of
subepithelial lesions. Several prior studies have suggested
that since most small subepithelial lesions do not exhibit
changes that would raise the suspicion of malignant
potential, a conservative policy (endoscopic follow-up
without pathologic diagnosis) of surveillance is safe. Tio
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et al” showed that the size and echo pattern of 21 small
(< 3 cm) subepithelial lesions did not change over a pe-
riod of 1-3 years. Melzer ¢z al”' also showed no changes
in size or echo pattern in the small subepithelial lesions
(< 4 cm) of 24 of 25 patients over a mean period of 19
mo. However, one gastric lesion enlarged from 30 to 38
mm and changed from a hypoechoic to a non-homo-
geneous pattern. The patient underwent resection of a
stromal tumor with high malignant potential. Lee ef a/”
followed patients with 16 esophageal tumors, 9 gastric
tumors, and one benign duodenal mesenchymal tumor
(< 3 cm) for a mean period of 47.4 mo, and noted no
change in 25 of 26 patients during EUS surveys. Howev-
er, one gastric lesion enlarged from 26 to 34 mm without
a change in the echo pattern or regularity of the outer
margin. The patient underwent resection of a leiomyoma.
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Figure 3 Endoscopic, EUS, and gross findings of
GISTs. A: Endoscopic view of a round subepithelial
mass with a significant interval change; B: EUS
shows an ovoid, homogeneous, hypoechoic mass
in the fourth gastric wall layer; C: Gross findings of
wedge resection reveal a soft, well-defined mass
measuring 3.0 cm x 2.5 cm; D: Malignant potential.

D

High risk of aggressive behavior:
Tumor size: 3 cm x 2.5 cm
Mitosis: 11/50 HPF
Histologic type: mixed
No tumor necrosis
High cellularity
No invasion into mucosa

c-kit (+), CD34 (+), Ki-67 (positive

in about 5% of tumor cells)

Imaoka ez al” followed 132 gastric subepithelial lesions
for 5 years and found that only 2 lesions increased in size.
These tumors were diagnosed as GISTs after surgical
resection; one patient had liver metastasis. Lachter ez al”
found that the majority of small (< 17 mm) subepithelial
tumors did not change in echogenicity or size during a
median period of 5 years. The previous studies have been
limited by small sample size and relatively short follow-
up.

According to a stepwise approach to subepithelial
tumors, EUS is recommended for subepithelial tumors >
1 cm in diameter, and histologic evaluation, such as EUS-
guided fine needle aspiration biopsy (EUS-FNAB), is
recommended for hypoechoic subepithelial tumors <
3 cm in diameter. Surgery is recommended for sub-
epithelial tumors > 3 cm in diameter”. Although these
procedures are helpful in categorizing a lesion, they can-
not absolutely determine the type of lesion or determine
if a lesion is benign or malignant"""". Clinicians should
consider if an invasive method, such as EUS-FNAB, is
necessary or available. Furthermore, they should consider
individual risk and patient preference.
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The optimal management of subepithelial lesions
remains controversial because the natural history of sub-
epithelial lesions, such as GISTs, remains incompletely
defined. GISTs are the most commonly identified intra-
mural subepithelial tumors in the upper gastrointestinal
tract'". Small GISTs (< 2 cm) have very low malignant
potential according to the classification system proposed
by the National Institutes of Health Consensus Confer-
ence'™. The American Gastroenterological Association
recommends periodic endoscopic or endosonographic
follow-up or surgical resection for small, hypoechoic,
3rd- and 4th-layer (< 3 cm) masses, which are most likely
GISTs". Nishida e# a/'" recommended that subepithelial
tumors < 2 c¢m in size and without ulceration or surface
depression can be followed with endoscopic examina-
tion once or twice per year.

Opinions concerning the duration of follow-up also
vary. Brand e al"” recommended follow-up for 6 mo after
the initial diagnosis for subepithelial lesions with no EUS
signs of malignancy. If there is no change during the initial
follow-up period, annual follow-up is recommended.
Hwang ez al™ suggested a 1-year follow-up interval
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Figure 4 Endoscopic, EUS, abdominal computed tomography (CT), and gross findings of a schwannoma. A: Endoscopic view of an ovoid subepithelial
mass with a significant interval change; B: EUS shows a round, homogeneous, hypoechoic mass in the third gastric wall layer; C: CT scan shows a 2.8 cm x 2.2 cm
homogeneous, well-defined, soft tissue mass on the upper body of the stomach; D: Gross findings of wedge resection reveal a 3 cm x 2.5 cm well-demarcated, round,

firm, yellow mass.

and suggested that the interval between surveillance
examinations be extended if the lesion remains unchanged
for 2 consecutive follow-up examinations with EUS.
Guidelines in Japan recommend endoscopic examination
once or twice per year for subepithelial lesions < 2 cm
in size!™.

Our finding must be interpreted in the context of the
strength and weakness of this study. The high number
of patients and a long follow-up study is its strength.
However, there are several limitations in this study. First,
there is a lack of accuracy in estimation of size. The
open-biopsy forceps technique can underestimate ot
overestimate the size of submucosal lesion and shows
inter-observer variation, but it is convenient to use in
clinical practice. In our study, 2 submucosal lesions were
estimated as 2 mm in size and we could not exclude the
possibility of an under-estimation of the size. Second, we
could not analyze all the patients with the diagnostic code
for submucosal tumors, because only a proportion of the
patients were followed up and analysis was performed
only for them.

In conclusion, although the management strategy for
small subepithelial lesions is still controversial, regular
follow-up with endoscopy or EUS may be considered in
small, asymptomatic, subepithelial lesions. Endoscopic
surveillance can be an appropriate strategy for lesions <
1 cm. Further prospective, multicenter studies with long-
term follow-up would help to validate these surveillance
programs.
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COMMENTS

Background

The natural history of subepithelial lesions has not been clearly elucidated, and
the appropriate management strategy for small subepithelial tumors is still con-
troversial.

Research frontiers

With more widespread use of endoscopy for screening, asymptomatic
subepithelial lesions would be detected more frequently. However, the appropriate
strategy for management is still controversial. In this study, the authors have
determined the natural history and provided a basis for surveillance of incidentally-
detected, asymptomatic subepithelial lesions.

Innovations and breakthroughs

Although several studies pertaining to the natural history of subepithelial lesions,
including gastrointestinal tumors, have been published, they have been limited
by small sample size and relatively short follow-up. In Korea, many subjects have
regular endoscopic examinations because of the high incidence of gastric cancer.
Applications

The authors have provided the basis for surveillance of incidentally-detected,
small subepithelial lesions by means of this study.

Peer review

Lim et al performed a retrospective 3-year follow p study of subepithelial gas-
trointestinal lesions in 252 patients. This is a high number of patients and a long
follow-up, which increases the value of the work.
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