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The prevalence of gastric subepithelial tumors between the stable gastric and progressive gastric SETs
The prevalence of gastric SETs increases with age. Most gastric SETs do not progress during long-term endoscopic
examinations, and the risk of an increase in size is low in asymptomatic small SETs without irregular borders.
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Background/Aims: Gastric subepithelial tumors (SETs) are often encountered during the upper gastrointestinal endoscopic screening.

We assessed the prevalence of gastric SETs and the risk factors for their progression.

Methods: We reviewed the electronic medical records of 30,754 patients who underwent upper gastrointestinal endoscopic screening

at our medical center between January 2013 and December 2016.

Results: Among the 30,754 patients examined, 599 (1.9%) had gastric SETs. The prevalence increased with age and was 9.56% in pa-
tients aged >70 years. In total, 262 patients underwent serial endoscopy for more than 6 months. The median age was 68 years (inter-
quartile range [IQR], 61-74), and the number of females was 167 (63.7%). During a median follow-up of 58 months (IQR, 38-75), 22
patients (8.4%) showed significant changes in tumor size. An irregular border (odds ratio, 4.623; 95% confidence interval, 1.093-
19.558; p=0.037) was a significant risk factor for progression. Seven patients underwent surgical or endoscopic resections. The patholo-
gies of gastric SETs included leiomyomas (#=3), gastrointestinal stromal tumors (n=2), and lipomas (n=2).

Conclusions: The prevalence of gastric SETs increases with age. Most gastric SETs do not progress during long-term endoscopic exam-

inations, and the risk of an increase in size is low in asymptomatic small SETs without irregular borders.
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INTRODUCTION

Subepithelial tumors (SETs) are protruding lesions in the cavity
of the gastrointestinal tract that are covered by an intact muco-
sal surface. SETs can be classified as benign lesions, including
leiomyomas, granular cell tumors, lipomas, and malignant or
premalignant lesions, such as gastrointestinal stromal tumors
(GISTs), neuroendocrine tumors, and glomus tumors.'

SETs are often detected during upper gastrointestinal endo-
scopic screenings. Lim et al.” reported that SETs were detected
in 0.76% of patients who underwent upper gastrointestinal en-
doscopy at the Health Promotion Center, and the stomach was
the most common site for SETs, followed by the esophagus and
duodenum. Lee et al.” also found that the prevalence of gastric
SETs among healthy individuals was 1.7% and increased with
age.

Differential diagnosis of gastric SETs by conventional en-
doscopy with standard biopsy is difficult because special
techniques are required to break open the lesions for tissue
sampling.” Some methods for histologic diagnosis of gastric
SETs include bite-on-bite biopsy, mucosal cutting biopsy, endo-
scopic ultrasound (EUS)-guided fine-needle biopsy, endoscopic
mucosal resection, and endoscopic submucosal dissection."
However, in the case of small SETS, it is not easy to conduct an
active examination considering the complications associated
with the procedure. In addition, because little is known about
the natural history of gastric SETs, proper management has not
been clearly established.” The present study aimed to determine
the natural course of gastric SETs and assess the risk factors for

progression.
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METHODS

Patients and data collection

A total of 30,754 patients underwent upper gastrointestinal
endoscopic screening at our medical center between January
2013 and December 2016. We reviewed the electronic med-
ical records of patients with gastric SETs. Demographic data
and clinical information, including age, sex, location, initial
size, size increment, mucosal changes, irregular borders, and
follow-up duration, were collected. SETs size was determined
based on the maximum diameter obtained using EUS or open
biopsy forceps (6 mm). Based on a previous study, a significant
increase in size was defined as >25% and a >5 mm increase in
the longest diameter.” We compared the characteristics of the
stable SETs group with those of the progressive SETs group and
then analyzed the risk factors associated with progression.

Statistical analysis

Chi-squared or Fisher exact tests were used to compare categor-
ical variables. The Mann-Whitney U test was used to analyze
continuous variables. Multivariate logistic regression analysis
was performed using risk factors significantly (p<0.1) associat-
ed with the progression of SETs in the univariate analysis. Sta-
tistical analyses were performed using IBM SPSS for Windows
ver. 21.0 (IBM Corp.).

Ethics statement

The Institutional Review Board (IRB) of Presbyterian Medical
Center approved the protocol and waived the requirement for
informed consent due to the retrospective nature of the study



(IRB No: 2022-09-062). All the clinical investigations were con-
ducted in accordance with the principles of the Declaration of
Helsinki.

RESULTS

Among the 30,754 healthy examinees, 599 (1.9%) were diag-
nosed with gastric SETs. The prevalence of SETs was higher in
females (2.5%) than in males (1.4%). The prevalence of gastric
SETs increased with age. The prevalence by age group was as
follows: 0.06%, 0.37%, 1.05%, 3.81%, and 9.56% of patients aged
30-39, 40-49, 50-59, 60-69, and =70 years, respectively (Fig. 1).
Fifteen patients underwent surgical or endoscopic resections.
The median age at diagnosis was 62 years (interquartile range
[IQR], 61-70 years), with 11 female patients. The number of
tumor locations was one in the cardia and fundus, 11 in the
body, and three in the angle and antrum. The median tumor
diameter at initial diagnosis was 13 mm (IQR, 10-15 mm). The
pathologies of the gastric SETs were leiomyomas (n=6), lipomas
(n=3), GISTs (n=2), inflammatory fibroid polyps (n=1), ectopic
pancreas (n=1), and chronic gastritis (n=2).

A total of 262 patients who underwent serial endoscopy for
more than 6 months were included in the final analysis to assess
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the risk factors for progression (Table 1). The median age at
diagnosis was 68 years (IQR, 61-74 years), and 167 (63.7%) of
the patients were female. The median follow-up period was 58
months (IQR, 38-75 months). The proportions of tumor loca-
tions were 48.1%, 32.4%, and 19.5% in the cardia and fundus,
body, and angle and antrum, respectively. The median tumor
diameter at initial diagnosis was 7 mm (IQR, 5-10 mm). Of the
262 patients, 22 (8.4%) showed a significant change in tumor
size. Seven patients underwent surgical (n=2) or endoscopic re-
section (n=>5): three were diagnosed with leiomyoma, two with
GISTs, and two with lipoma. Among the two GISTs, one was
classified as low-risk and the other as intermediate-risk. Multi-
variate logistic regression analysis showed that the independent
risk factor associated with progression was irregular borders
(odds ratio, 4.623; 95% confidence interval, 1.093-19.558;
p=0.037) (Table 2).

DISCUSSION

In this study, we found that the prevalence of gastric SETs
among healthy individuals was 1.94% and increased with age.
In addition, there was no significant change in 91.6% of the gas-
tric SETs during a median follow-up of 58 months. Our find-
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Fig. 1. The prevalence of gastric subepithelial tumors.
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Table 1. Comparison of baseline demographics and clinical characteristics between the stable gastric and progressive gastric SETs

Variable Stable SETs (n=240) Progressive SETs (n=22) p-value
Age (yr) 68 (60-74) 66 (63-73) 0.930

30-39 1(0.4) 0(0)

40-49 14 (5.8) 0 (0)

50-59 40 (16.7) 2(9.1)

60-69 76 (31.7) 12 (54.5)

>70 109 (45.4) 8(36.4)
Male sex 85 (35.4) 10 (45.5) 0.349
Location 0.126

Cardia, fundus 119 (49.6) 7 (31.8)

Body 76 (31.7) 9 (40.9)

Angle, antrum 45 (18.7) 6(27.3)
Initial diameter (mm) 7 (5-10) 10 (6-14) 0.039
Mucosal changesa) 63 (26.3) 10 (45.4) 0.054
Irregular border 7(2.9) 4(18.2) 0.008
Follow-up duration (mo) 59 (36-75) 58 (45-78) 0.605

Values are presented as median (interquartile range) or number (%).
SET, subepithelial tumor.
YMucosal changes: erythema, erosion, and ulcer.

Table 2. Results of univariate and multivariate logistic regression analyses of risk factors for the progression of gastric subepithelial tumors

. Univariate Multivariate
Variable
OR (95% CI) p-value OR (95% CI) p-value

Age 1.005 (0.963-1.050) 0.807
Male sex 0.658 (0.273-1.586) 0.351
Location

Cardia, fundus Reference

Body 2.013 (0.720-5.632) 0.183

Angle, antrum 2.267 (0.723-7.109) 0.161
Initial diameter 1.090 (0.998-1.190) 0.054 1.061 (0.967-1.163) 0.210
Mucosal changesa) 2.341 (0.964-5.685) 0.060 1.686 (0.644-4.417) 0.288
Irregular border 7.397 (1.978-27.654) 0.003 4.623 (1.093-19.558) 0.037

OR, odds ratio; CI, confidence interval.
YMucosal changes: erythema, erosion, and ulcer.

ings are similar to those of previous studies. Kim et al.” found
that the prevalence of gastric SETs in healthy participants was
1.51%, and no increase in size was detected in 93% of gastric
SETs. A single-center study of 948 patients demonstrated that
8.5% of gastric SETs showed significant change at a median fol-
low-up of 24 months.” Lee et al.” reported that the prevalence of
gastric SETs was 2.4% of patients aged >70 years and increased
with age. Our results showed that the prevalence was 9.56%
of patients aged =70 years. Although the prevalence of gastric
SETs increases with age, there is no significant association be-
tween age and lesion progression.

Most gastric SETs are identified incidentally during routine
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endoscopy. Most gastric SETs are considered benign lesions;
however, some lesions, such as GISTs or neuroendocrine tu-
mors, are malignant.” Gastric SETs remain difficult to manage
because determining the possibility of malignancy before re-
section is challenging.” Although surgical excision has been
considered the gold standard treatment for gastric SETs, the
European Society of Gastrointestinal Endoscopy (ESGE) rec-
ommends endoscopic resection as an alternative treatment for
gastric SETs that protrude into the gastric lumen."’ Recently,
gastric SETs diagnosed as growing outward have been safely
treated by endoscopic subserosal dissection."

The natural course of gastric SETs is still unclear; thus, the



appropriate management strategy is controversial.”” Kim et al.’
proposed biennial endoscopic follow-up for small SETs <1 cm,
annual follow-up for SETs 1 to 2 cm, and close follow-up every
6 months or less for large SETs or SETs with malignant poten-
tial. ESGE recommends surveillance of gastric SETs without
definite diagnosis, with endoscopy at 3 to 6 months, then 2 to
3 years intervals for lesions <1 cm and 1 to 2 years intervals for
lesions 1 to 2 cm in size.”

Several studies have investigated risk factors associated with
changes in gastric SETs. Min et al.” reported that old age, tumor
site outside the cardia, large size, and ulceration or dimpling
on the surface were independent predictive factors for GISTs.
Nishida et al."* proposed surface ulceration, irregular borders,
and increased size during follow-up as high-risk features. In
this study, irregular borders were also a significant risk factor
for tumor progression.

Our study had some limitations. As the study data were col-
lected retrospectively, other critical clinical variables affecting
the risk factors for the progression of gastric SETs may have
been missed. In addition, the gastric SET size was estimated
using open biopsy forceps; therefore, this method may differ
between endoscopists and the actual size of the lesion.

In conclusion, we found that the progression of incidental
gastric SETs was only approximately 8% during a long-term
follow-up period of approximately 5 years. Regular follow-up
endoscopies can be performed for asymptomatic small SETs
without irregular borders. The prevalence of gastric SETs on
screening endoscopy was 1.94% and increased with age. As the
prevalence of gastric SETs is approximately 10% in patients aged
>70 years, gastric SETs are expected to increase significantly in
the future as life expectancy increases. Nationwide collaborative
research is needed to assess the burden of gastric SETs and the
risk factors for disease progression.
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