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Abstract

Background and Aim: Small gastric subepithelial lesions
(SELs) are sometimes encountered in daily esophagogastro-
duodenoscopy (EGD) practice, but whether once-annual or
twice-annual endoscopy can provide sufficient follow-up re-
mains unclear. Because follow-up based on small-SEL char-
acteristics is important, this study clarified the natural his-
tory of gastric SELs less than 20 mm. Methods: This retro-
spective multicenter observation study conducted at 24
Japanese hospitals during April 2000 to March 2020 exam-
ined small gastric SELs of <20 mm diameter. The primary out-

come was the rate of size increase of those SELs detected
using EGD, with growth times assessed irrespective of SEL
pathological diagnoses. Results: We examined 824 cases
with tumors of 1-5 mm diameter in 298 (36.2%) cases, 6-10
mm in 344 (41.7%) cases, 11-15 mm in 112 (13.6%) cases,
and 16-20 mm in 70 (8.50%) cases. An increase of small gas-
tric SELs was observed in 70/824 patients (8.5%). The SELs
larger than 6 mm increased, even after 10 years. No-change
and increasing groups had no significantly different malig-
nant findings at diagnosis. In cases of gastrointestinal stro-
mal tumors (GISTs), internal cystic change in endoscopic ul-
trasound (EUS) is a risk factor for an increased tumor size. The
predictive tumor growth cutoff size at initial diagnosis was
13.5 mm. Conclusions: Small gastric SELs less than 20 mm
have an approximately 8.5% chance of increase. Predictive
markers for GIST growth are tumor size 213.5 mm and inter-
nal cystic change in EUS. ©2022 5. Karger AG, Basel
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Introduction

Gastrointestinal (GI) subepithelial lesions (SELs) in
the GI tract are tumors that originate from the muscularis
mucosa, submucosa, or muscularis propria. Typically,
SELs are observed incidentally in 0.8-2% of patients un-
dergoing upper GI endoscopy [1]. Most SELs are small
(<20 mm), but they have diverse prognoses, varying from
benign to potentially malignant. Most such tumors are
benign, with fewer than 15% found to be malignant at
presentation [2]. Guidelines of the American Society of
Gastrointestinal Endoscopy indicate that SEL manage-
ment depends on a lesion’s etiology, location, size, symp-
toms, and patient-related factors [3]. Endoscopic ultra-
sound (EUS) is known to play a major role in obtaining
information of morphology and the existing layer of the
GI wall [4, 5]. Another important feature of EUS is that
EUS-guided fine-needle aspiration (FNA)/fine-needle
biopsy can be performed if necessary [6]. Collecting tissue
samples reliably using EUS-FNA/fine-needle biopsy is
difficult unless some special method is used for SELs of
15 mm or smaller [7-10].

Small SELs are sometimes encountered in daily GI en-
doscopic practice: one rarely observes an increase of gas-
tric SELs less than 20 mm during follow-up. According to
Japanese guidelines [11] for gastric SELs, we recommend
endoscopic surveillance 1-2 times per year for small SELs
less than 20 mm diameter with asymptomatic and no
readily apparent malignant finding, even if no biopsy has
been performed. However, cases of rapid growth of small
SELs less than 20 mm have been reported [12-15]. Even
for a small SEL, management must be executed carefully.
Proposing an appropriate surveillance method based on
the natural history of small SELs including a gastrointes-
tinal mesenchymal tumor (GIMT) is important to estab-
lish appropriate management [16]. This retrospective
multicenter study was conducted to clarify the natural
history of gastric SELs less than 20 mm.

Patients and Methods

Study Design

This retrospective multicenter observation study was conduct-
ed at 23 Japanese hospitals located in Tochigi prefecture from
April 2000 through March 2020 to examine gastric SELs less than
20 mm. Data were abstracted retrospectively from records of pa-
tients who had undergone GI endoscopy.

The primary outcome was the rate of size increase of SELs less
than 20 mm that had been detected incidentally by esophagogas-
troduodenoscopy (EGD) in daily practice. We assessed the time
necessary for growth, irrespective of the pathological diagnosis of
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SELs. The secondary outcome was evaluation of the natural his-
tory of gastrointestinal stromal tumors (GISTs) diagnosed from
histopathological findings based on comparison of data obtained
from the increasing and no-change groups. In addition, cases for
which detailed size information was available from medical reports
were extracted for comparison of their tumor growth rates and
doubling times. We defined the ratio of the follow-up tumor size
to initial tumor size of greater than or equal to 1.2 mm as tumor
progression based on the Response Evaluation Criteria in Solid
Tumors (RECIST) [17]. The following equation was used to calcu-
late the doubling time: tumor growth rate (%) = (A — B)/B x 100,
where B denotes the tumor diameter at the time of diagnosis and
A represents that after tumor growth. The time course of the tumor
growth rate is presented as scattergrams with trend lines. The point
at which the tumor growth rate became 100% was defined as the
doubling time.

This study, which was approved by the Ethics Committee of the
Dokkyo Medical University Hospital with protocol number R-
35-6]J, was performed in accordance with ethical principles associ-
ated to the World Medical Association Declaration of Helsinki up-
date 2013 and was registered at the University Hospital Medical
Network Clinical Trials Registry [R000050088]. The Ethics Com-
mittee of the Dokkyo Medical University Hospital deemed, be-
cause of the study’s retrospective nature, that written informed
consent was replaceable by the obligation of informing partici-
pants and giving participants the right to opt out. Opting out was
made available to participants from the website of the Department
of Gastroenterology, Dokkyo Medical University.

Patient Selection and Data Collection

A questionnaire was administered to 274 institutions in Toch-
igi prefecture, Japan, to assess the presence or absence of small
gastric SELs less than 20 mm that were followed up for more than
1 year from April 2000 through March 2020, irrespective of the
interval of endoscopic surveillance. Relevant cases were found at
102 institutions. Among them, 59 institutions for which detailed
patient information including endoscopic findings could not be
obtained were excluded; eventually, 824 cases at 24 institutions
were examined for this study (shown in online suppl. Fig. 1; see
www.karger.com/doi/10.1159/000527421 for all online suppl. ma-
terial).

Endoscopic Evaluation and Surveillance

For this surveillance, the presence of SELs was confirmed by
endoscopic observation, irrespective of whether EUS was per-
formed or not. The SEL size was measured by comparison with the
endoscopic diameter (approximately 10 mm in peroral endoscope,
6 mm in transnasal endoscope), measure forceps, or EUS image
including the EUS mini-probe. Size changes were also evaluated
using the initial method of measurement. The SEL sizes were di-
vided into four groups of 1-5 mm, 6-10 mm, 11-15 mm, and 16—
20 mm considering the occurrence of measurement error. Cases
for which detailed tumor diameters were presented in medical re-
ports were extracted.

The survey items were age, gender, lesion size at initial diagno-
sis, lesion size (large diameter) at growth, endoscopic findings
(site, morphology, presence or absence of malignant findings), and
the interval of endoscopic surveillance. The malignant findings
were defined as ulceration and irregular margins (shown in Fig. 1)
[18]. Moreover, cases for which detailed sizes were available from
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Fig. 1. Representative images of EGD of ulceration and irregular margins. a Ulceration. b Irregular margins.

Table 1. Patient characteristics and tumor appearance

Total
(n=824)
Gender (males/females) 307/517
Surveillance period (years; median [range]) 5(1-20)
<5 years 383
5-9 years 329
10-14 years 97
15-20 years 15
Surveillance procedure (times; median [range]) 4 (2-25)

Age at the initial detection (years; median [range]) 66 (29-92)
Initial tumor size, n
1-5 mm/6-10 mm/11-15 mm/16-20 mm
Tumor location (upper/middle/lower)
Malignant findings, n (%) at diagnosis
Ulceration, n (%)/irregular margins, n (%)

298/344/112/70
563/102/159
11(1.3)
2(0.2)/9(1.1)

medical reports were extracted separately. All clinical data were
obtained from the chart, anonymized, and then registered in the
database.

Pathological Diagnosis and Pathological Classification of GIST

Definitive histopathological diagnosis was obtained either by
EUS-ENA, boring biopsy, or open biopsy. When surgery was per-
formed, the GIST was classified histopathologically as a very low
risk, low risk, intermediate risk, or high risk based on the Nation-
al Institutes of Health consensus using the tumor size and mitotic
count [19].

Natural History of Small Gastric SELs

Statistics

The quantitative data are presented as a median (range). Con-
tinuous variables were analyzed using Mann-Whitney and Krus-
kal-Wallis tests. Categorical variables were analyzed using the x?
test or Fisher’s exact probability test. To compare differences in
clinical characteristics between the no-change group and the in-
creasing group, the propensity score matching method was applied
with a caliper value of 0.25 that was calculated using gender, age,
and surveillance duration. The sensitivity and specificity of various
tumor sizes were analyzed using a receiver operating characteristic
(ROC) curve. The optimal cutoff value was determined. The anal-
ysis was conducted using software (SPSS ver. 27 for Windows;
SPSS Japan Inc.), with a two-sided p value <0.05 inferred as sig-
nificant.

Results

Patient Characteristics

Table 1 presents characteristics of all 824 patients. The
median age of the patients was 66 years [range, 29-92
years]. The male-to-female ratio was 307:517. In terms of
tumor location, 563 (68.4%) were in the upper part, 102
(12.3%) were in the middle part, and 159 (19.3%) were in
the lower part. The median surveillance period was 5
years [range, 1-20 years] years, with a range of 1-20 years:
383 cases (46.6%) were followed up for <5 years, 329 cas-
es (39.9%) for 5-9 years, 97 cases (11.8%) for 10-14 years,
and 15 cases (1.82%) for 15-20 years. At the time of initial
diagnosis, the tumor size was 1-5 mm in 298 (36.2%) cas-
es, 6-10 mm in 344 (41.7%) cases, 11-15 mm in 112
(13.6%) cases, and 16-20 mm in 70 (8.50%) cases. Malig-
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Table 2. Characteristics by surveillance period

Total <5 years 5-9 years 10-14years 15-20years pvalue
(n=824) (n=383) (n=329) (n=97) (n=15)
Gender (males/females) 307/517 137/246 134/195 30/67 6/9 0.291
Age at the initial detection (years; median [range)) 66 (29-92) 67 (29-89) 65 (30-85) 66 (32-92) 68 (45-88) 0.106
Tumor location (upper/middle/lower) 563/102/159 262/47/74 223/41/65 67/14/16 11/0/4 0.988
Surveillance period (years; median [range]) 5(1-20) 3(1-4.5) 7 (5-9.7) 11(10-14) 17 (15-20) <0.001*
Surveillance procedure (times; median [range]) 4 (2-25) 3(1-13) 5(1-19) 10 (2-16) 14 (3-32) <0.001*
Initial tumor size, n
1-5 mm/6-10 mm/11-15 mm/16-20 mm 298/344/112/70 157/149/46/31 111/151/42/24 29/33/20/15 1/10/4/0 0.02*
Malignant findings (n) at the time of diagnosis 11 (2/9) 4(1/3) 4(0/4) 2(0/2) 1(1/0) 0.153
Ulceration, n (%) 2(0.2) 1(0.3) 0(0) 0(0) 1(6.7) <0.001*
Irregular margins, n (%) 9(1.0) 3(0.8) 4(1.2) 2(2.1) 0 0.710
Tumor increase, n (%) 70(8.5) 20(5.2) 35(1.6) 15 (15.5) 0(0) 0.009*
Number of patients with malignant findings at the time of
diagnosis, n (%) 3(27.3) 1(333) 1(25.0) 1(5.0) 0(0) 0.709
Malignant findings (n) at increase 13 3(173) 4(1/3) 6(1/6) 0/0 0.02*
Ulceration, n (%) 3(4.3) 1(0.3) 1(0.3) 1(1.0) 0(0) 0.709
Irregular margins, n (%) 12(16.4) 3(0.8) 3(0.9) 6(6.2) 0(0) <0.001*
* Statistically significant.
Table 3. Size changes in gastrointestinal
SELs (by size at diagnosis) Tanl
(n=824)
1-5 mm at diagnosis, n (%), surveillance period, years; median (range) 298 (36.2),4 (1-4)
No change in SEL size (n) 282
Change in SEL size, n (<5 mm, 5-9 mm, 210 mm increase groups) 16(5,9,2)
<5 years 13(5,8,0)
5-9 years 3(0,1,2)
10-14 years 0(0,0,0)
15-20 years 0(0,0,0)
6-10 mm at diagnosis, n (%), surveillance period, years; median (range) 344(41.7),5 (1-20)
No change in SEL size (n) 321
Change in SEL size, n (<5 mm, 5-9 mm, 210 mm increase groups) 23(13,6,4)
<5 years 7(5.2,0)
5-9 years 11(5,4,2)
10-14 years 5(3,0,2)
15-20 years 0(0,0,0)
11-15 mm at diagnosis, n (%), surveillance period, years; median (range) 112(13.6),6 (1-17)
No change in SEL size (n) 92
Change in SEL size, n (<5 mm, 5-9 mm, =210 mm increase groups) 20(7,5,8)
<5 years 5(1,2,2)
5-9 years 11(3,3,5)
10-14 years 4(3,0,1)
15-20 years 0(0,0,0)
16-20 mm at diagnosis, n (%), surveillance period, years; median (range) 70 (8.5),5(1-16)
No change in SEL size (n) 59
Change in SEL size, n (<5 mm, 5-9 mm, 210 mm increase groups) 11(2,7,2)
<5 years 3(0,2,1)
5-9 years 4(2,2,0
10-14 years 4(0,3,1)
15-20 years 0(0,0,0)
SEL, subepithelial lesion.
4 Digestion Abe et al.
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Table 4. Size change (location) of gastrointestinal SELs

Total
(n=824)

Lower region
(n=159)

Middle region
(n=102)

Upper region
(n=563)

1-5 mm at diagnosis, n (%), surveillance period, years; median (range)
No change in the SEL size (n)
Change in the SEL size, n (<5 mm, 5-9 mm, =10 mm increase groups)
<5 years
5-9 years
10-14 years
15-20 years
6-10 mm at diagnosis, n (%), surveillance period, years; median (range)
No change in SEL size (n)
Change in SEL size, n (<5 mm, 5-9 mm, =10 mm increase groups)
<5 years
5-9 years
10-14 years
15-20 years
11-15 mm at diagnosis, n (%), surveillance period, median (range), years
No change in the SEL size (n)
Change in the SEL size, n (<5 mm, 5-9 mm, =10 mm increase groups)
<5 years
5-9 years
10-14 years
15-20 years
16-20 mm at diagnosis, n (%), surveillance period, years; median (range)
No change in SEL size (n)
Change in SEL size, n (<5 mm, 5-9 mm, 210 mm increase groups)
<5 years
5-9 years
10-14 years
15-20 years

298 (36.2),4 (1-4)
282

16(5,9,2)
13(5,8,0)
3(0,1,2)
0(0,0,0)
0(0,0,0)

344 (41.7),5 (1-20)
321

23(13,6,4)
7(5,2,0)
11(5,4,2)
5(3,0,2)
0(0,0,0)
112(13.6),6 (1-17)
92

20(7,5,8)
5(1,2,2)
11(3,3,5)
4(3,0,1)
0(0,0,0)
70(8.5),5 (1-16)
59

11(2,7,2)
3(0,2,1)
4(2,2,0)
4(0,3,1)
0(0,0,0)

39(4.7),4(1-11)
36

3(3,0,0)
2(2,0,0)
1(1,0,0)

0

0

66 (8.0),5(1-19)
61

5(2,1,2)

0

5(2,1,2)

0

0
29(3.5),5(1-13)
26

3(2,0,1)

0

2(1,0,1)
1(1,0,0)

0

25(3.0),7 (1-13)
24

1(1,0,0)

0

1(1,0,0)

0

0

45(55),4(1-11)
42

3(1,1,1)
1(1,0,0)
1(0,1,0)
1(0,0,1)

0

38 (4.6),6 (1-12)
36

2(2,0,0)

0

2(2,0,0)

0

0
11(1.3),8(1-12)
8

3(2,0,1)

0

2(2,0,0)
1(0,0,1)

0
8(1.0), 6.5 (2-10)
6

2(0,1,1)
1(0,1,0)
1(0,0,1)

0

0

214 (26.0),4 (1-13)
204

10 (4,5,1)
9(4,5,0)

1(0,0,1)

0

0

240 (29.1), 5 (1-20)
224

16(3,10,3)
8(3,4,1)
4(0,4,0)
4(0,2,2)

0

72(8.7),5.5 (1-20)
58

14 (5, 4,5)
5(1,2,2)
7(2,2,3)
2(2,0,0)

0

37 (45),4 (1-14)
29

8(2,5,1)

1(0,2,0)

5(1,2,1)

2(1,1,0)

0

SEL, subepithelial lesion.

nant findings (ulceration or irregular margins) were ob-
served in 11 cases (1.33%) at diagnosis (2 ulcerations, 9
irregular margins). The EUS findings in 42 cases included
homogeneous in 27 cases, heterogeneous in 15 cases,
smooth tumor border in 30 cases, irregular tumor border
in 12 cases, lobulation of the tumor surface in 5 cases, in-
ternal cystic change in 7 cases, and calcification in 6 cases.

Changes in SEL Size for Respective Surveillance

Periods

Changes in the SEL size were analyzed according to the
surveillance period (Table 2). An increase in the gastric
SEL size was observed in 70/824 patients (8.5%). Increas-
ing SEL sizes were observed in 20/383 (5.2%) patients at
<5 years of surveillance period, 35/329 (10.6%) cases at
5-9 years, 15/97 (15.5%) cases at 10-14 years, and 0 (0%)
cases at 15-20 years. They were most commonly observed
at 10-14 years of surveillance period. Malignant findings

Natural History of Small Gastric SELs

were observed in 13 (18.6%) of 70 patients who had in-
creasing SELs. Irregular margins at tumor increase were
visualized significantly more frequently than ulceration
(3 ulcerations and 12 irregular margins, p < 0.001). Fur-
thermore, among the cases which showed an increase
during the 10-14 years surveillance period, significantly
more cases had malignant findings at the time of increase
than during other surveillance periods (p = 0.02).

Detailed Analyses of Cases Showing an Increase

An increase of SEL was observed in 70/824 patients
(8.5%). An initial increase of less than 5 mm was observed
in 23 cases (32.9%), 5-9 mm in 28 cases (40.0%), and
more than 10 mm in 19 cases (27.1%).

Table 3 presents results obtained from examining the
increase during the surveillance period for each SEL size
at diagnosis. Although median surveillance period for
each size (5 mm or less, 4 years [range, 1-15 years]; 6-10
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Table 5. Patient demographics and tumor

appearance after propensity score No-change Increasing pvalue
matching?. group group
(n=32) (n=32)
Gender (males/females) 6/26 6/26 1.000
Surveillance duration (years; median [range]) 6.5 (1-12) 6.5(1-12)  1.000
Age at the initial detection (years; median [range])  65.5(51-77) 65.5(51-77) 1.000
Initial tumor size (n) 0.467
1-5mm 12
6-10 mm 12 1
11-15mm 3 8
16-20 mm 5 4
Tumor location (n) 0.687
Upper 25 23
Middle 2 4
Lower 5 5
Malignant findings, n (%) at diagnosis 0(0) 1(3.1) 0.500
Ulceration, n (%) 0(0) 0(0) ns
Irregular margins, n (%) 0(0) 1(3.1) 0.500

2Propensity score was calculated by gender, age, and surveillance.

mm, 5 years [range, 1-20 years]; 11-15 mm, 6 years
[range, 1-17 years]; 16-20 mm, 5 years [range, 1-16
years]) was similar among groups, 16 cases (16/298,
5.37%) were 5 mm or less, 23 cases (23/344, 6.69%) were
6-10 mm, and 20 cases (20/112, 17.9%) were 11-15 mm;
11 cases (11/70, 15.7%) were 16-20 mm at diagnosis. Fur-
thermore, in cases with a size of 5 mm or less at diagnosis,
the size increased in 81.3% (13/16) of cases within 5 years.
No case was found to have an increase after 10 years.
However, the SELs found to be 6 mm or larger tended to
increase even after 10 years. Analysis by location indi-
cated the tendency reported above, especially in the upper
part (shown in Table 4).

Comparison between Groups with “Increasing” Lesion

Size and “No-Change”

To elucidate risk factors associated with an increase in
SELs, the no-change group and increasing group were
compared using propensity score matching that matched
the gender, age, and surveillance duration (shown in Ta-
ble 5). Results indicate that 32 exact pairs were matched.
After matching, the basic characteristics and surveillance
period were all compensated among groups. After pro-
pensity score matching, it was not clear that the endo-
scopic malignant findings could increase SELs in this
study.
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Analyses of Cases for Which Detailed Sizes Were

Available from Medical Reports

Among all patients (824 cases), detailed sizes were
available from medical reports in 355 cases (Table 6). In
terms of tumor location, 251 (70.7%) were in the upper
part, 38 (10.7%) were in the middle part, and 66 (18.6%)
were in the lower part. The median of the surveillance
period was 5 years [range, 2-17 years], and the median of
the tumor size at diagnosis was 10 mm [range, 4-19 mm)].
An increase in the gastric SEL size was observed in 23/355
patients (6.5%). Malignant findings were obtained in 8
cases (2.3%) at diagnosis.

The tumor growth rate was greater than 100% in 12
(3.4%) cases (shown in Fig. 2). Table 6 presents results of
analyses of the increasing group (23 cases) and the no-
change group (332 cases). Endoscopic diagnosis (p =
0.367) revealed no difference in the ratio of presence of
malignant findings. The median of the surveillance peri-
od until tumor growth was 6 years [range, 2-8 years] for
5 mm increase, and 8 years [range, 4-10 years] for 10 mm
increase. The median doubling time was 8 years [range,
4-13 years].

Course of Patients with Malignant Findings in EGD

Increasing tumors were found in 3 of the 9 cases with
irregular margins. The histopathological diagnosis re-
spectively included 1 GIST, 1 leiomyoma, and 1 inflam-
matory fibroid polyp.

Abe et al.
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Table 6. Analysis of SELs for which detailed size information was available from medical reports

Total Increasing pvalue
(n=355) group
(n=23)
Gender (males/females) 129/225 13/10 0.08
Surveillance period (years; median [range]) 5(1-12) 6.5(1-12) 0.346
Age at the initial detection (years; median [range]) 65 (29-92) 64 (42-83) 0.505
Initial tumaor size (mm; median [range]) 8 (2-20) 12(3-19) 0.001*
Tumor location (n) 0413
Upper 246 17
Middle 38 3
Lower 3 66 3
Malignant findings, n (%) at diagnosis 8(2.3) 1(4.2) 0432
Ulceration, n (%) 1 0(0) 0.869
Irregular margins, n (%) 7 (2.0) 1(4.2) 0.390
Doubling time 8.0 (4-12)
Time to increase the tumor diameter by 5 mm 6.0 (2—-8)
Time to increase the tumor diameter by 10 mm 8.0 (4-10)
* Statistically significant
1-5mm (n=113) 6-9mm (n=80)
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Fig. 2. Tumor growth rate of SELs.
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Fig. 3. GIST case with increasing tumor size: a, at diagnosis; b, 7 years after diagnosis; ¢, resected specimen. A
submucosal tumor measuring 40 x 30 x 18 mm in size; d, histopathological findings. The tumor comprises spin-
dle-shaped cells (hematoxylin-eosin staining; magnification, x200).

Characteristics and Changes of Small GIST Cases

Diagnosed Using Histopathology

Histopathological diagnoses were obtained in 34 cases
(10.8%), including 26 GISTs, 2 leiomyomas, 1 schwan-
noma, 3 aberrant pancreases, 1 malignant lymphoma,
and 1 inflammatory fibroid polyp. A GIST was resected
in all cases. A case of laparoscopy and endoscopy coop-
erative surgery because of tumor increase is shown in Fig-
ure 3. Among the 355 cases for which the size details were
obtained and investigated for this study, 26 (7.32%) were
diagnosed histopathologically as GISTs (shown in Ta-
ble 7). The median tumor size at diagnosis was 15 mm
[range, 8-20 mm]. There was no case of 1-5 mm at the
time of initial endoscopic diagnosis that was diagnosed
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histopathologically as GISTs. Sizes at initial diagnosis
were 6—10 mm in 3 cases (11.5%), 11-15 mm in 15 cases
(57.7%), and 16-20 mm in 8 cases (30.8%). The median
surveillance period was 6 years [range, 3-14 years], with
14 cases (53.8%) increasing during that period. One pa-
tient had malignant findings (irregular margins) at diag-
nosis. Moreover, tumor size was significantly larger in the
increasing group (p = 0.004) (Table 8). No significant dif-
ference was found from malignant findings at diagnosis,
but internal cystic changes in ultrasound endoscopy find-
ings were significantly greater in the increasing group (p
= 0.03). Regarding initial tumor size, we applied ROC
curve analysis to determine the optimal cutoff size for
predicting potential tumor increase. Results showed 13.5
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Table 7. Characteristics of small GIST cases

Total
(n=26)

Gender (males/females) 17/9
Surveillance period (years; median [range]) 6(3-14)
Age at the initial detection (years; median [range]) 65 (42-86)
Initial tumor size (mm; median [range]) 15(8-20)
Initial tumor size (n)

(1-5 mm/6-10 mm/11-15 mm/16-20 mm) 0/3/15/8
Tumor increase (n)

No change/increasing 12/14
Tumor location (n)

Upper/middle/lower 22/2/2
Malignant findings, n (%) at diagnosis 8(2.3)

Ulceration, n (%) 0

Irregular margins, n (%) 1(3.9)
Mitosis (/50 high-power field [HPFI), n (%)

<5/50 21(87.5)

6-10/50 4(8.3)

>10/50 1(4.2)
Risk assessment, n (%)

Very low risk 14 (53.8)

Low risk 9(34.6)

Intermediate risk 2(7.69)

High risk 1(3.85)

GISTs, gastrointestinal stromal tumors.

mm as the optimal cutoff tumor size associated with tu-
mor increase, with sensitivity of 92.9% and specificity of
58.3% (shown in Fig. 4). In terms of mitosis, <5/50 was
noted in 21 patients, 6-10/50 in 4 patients, and >10/50 in
1 patient. Risk assessment showed that most cases were
very low and low risk (23 cases, 88.5%), 2 cases (7.69%)
were intermediate risk, and only 1 case (3.85%) was high
risk. The intermediate-risk and high-risk cases had no
malignant findings at diagnosis or during the surveillance
period.

Discussion

In Japan, small SELs are not uncommonly encoun-
tered in daily practice. Contrary to situations in the USA
and Europe, several differences among those tumors exist
in Japan. The first point of difference is the detection rate
of gastric SELs in EGD examination. Whereas the inci-
dence of gastric SELs was reported as 0.36% from a rou-
tine Swedish EGD [1], it was approximately 3% in Japan
[20]. Most SELs that were detected incidentally in routine
EGD were of a few millimeters to less than 20 mm in di-

Natural History of Small Gastric SELs

ameter. Most are found in the upper part of the stomach.
Histopathologically obtained results suggest that they
were almost all GISTs or leiomyomas [21]. The second
point is the size of gastric SELs at detection. Because sys-
tematic screening for gastric cancer by EGD and upper GI
series is established as a nationwide program in Japan
[22], small gastric SELs with no clinical symptom are of-
ten detected during medical health examinations [23]. By
contrast, Western countries have no similar screening
system. As a result, large gastric SELs account for most
SELs detected in Western countries [24]. Although SELs
less than 20 mm are generally followed up [25, 26], no
report of the relevant literature has described the long-
term natural history of small SELs. For our study, we ex-
amined 824 patients with SELs less than 20 mm, which
revealed that 70 patients (8.5%) had increasing SELs.
Consequently, the SELs encountered in daily practice
might increase, even if small. Therefore, regular surveil-
lance is necessary.

According to the SEL management [11] proposed in
Japan, if the diameter is less than 20 mm and if no malig-
nant finding (ulceration, irregular margins, tendency to
increase) is obtained, surveillance interval are recom-
mended once or twice a year. However, National Com-
prehensive Cancer Network Guideline [27] in the USA
has insufficient data to construct an appropriate strategy
to address SELs less than 20 mm detected either inciden-
tally or from endoscopy. Regular surveillance every 6-12
months is recommended if the patient complains of
symptoms, even a small SEL without high-risk findings
(so-called malignant findings) on EUS. The European So-
ciety for Medical Oncology (ESMO) guidelines [28] rec-
ommend annual surveillance with EUS for SELs less than
20 mm without histopathologic diagnosis. Follow-up for
a short period of about 3 months at the beginning of de-
tection is recommended. It has also been shown that the
surveillance interval can be extended gradually if no in-
crease is found in SELs during the surveillance period.
The increase in gastric SELs found in this study was 8.5%,
but it was 5.4% in <5 mm cases at diagnosis, 6.7% in 6-10
mm cases, 17.9% in 11-15 mm cases, and 15.7% in 16-20
mm cases. The rate of increase was higher if the lesion was
larger than 11 mm at initial EGD. Furthermore, most
SELs with 10 mm or less showed a tendency to increase
within 10 years. Consequently, when a gastric SEL is de-
tected by EGD, endoscopic surveillance is needed even
for small SELs. Considering the possibility that the de-
tected SEL is a GIST, we believe that endoscopic surveil-
lance once or twice a year is appropriate for patients with-
out a pathological diagnosis, as recommended in the
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Table 8. Analysis of the small GIST case

No-change group Increasing group pvalue
(n=12) (n=14)
Gender (males/females) 9/3 8/6 0.296
Surveillance period (years; median [range]) 6(4-14) 7(3-12) 0.335
Age at the initial detection (years; median [range]) 65(52-86) 62(42-83) 0.183
Initial tumor size (mm; median [range]) 11.5(8-18) 15(9-20) 0.004*
Tumor location (n)
Upper/middle/lower 11/01 11721 0.397
Malignant findings, n (%) at diagnosis
Ulceration /irregular margins 0/0 0/1 0.583
EUS findings at diagnosis
Homogeneous/heterogeneous 8/6 7/5 0437
Smooth/irregular tumor border 12/0 10/4 0.070
With internal cystic change 0 5 0.030*
With internal calcification 2 3 0.578
Lobulation of the tumor surface 1 2 0.560
* Statistically significant.
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mor size for predicting potential tumor in-
crease. An initial tumor size of 13.5 mm
was ascertained as the optimal cutoff size,
with a sensitivity of 92.9% and specificity of
58.3%.
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ESMO guidelines. However, if the size of SELs at initial
EGD is less than 5 mm without increasing, then surveil-
lance for more than 10 years might be unnecessary.

Analyses of cases for which detailed sizes were avail-
able in medical reports demonstrated that growth was ob-
served in 23 cases (6.5%). The tumor growth rate (%) ex-
ceeded 100% in half of the cases (12 cases, 52%). The nat-
ural history of SELs was not reported comprehensively
for most cases, although it was reported for several cases
of small GISTs.

Irrespective of their small size, GISTs are tumors with
malignant potential [29]. Sekine et al. investigated the
natural history of GISTs, which revealed that all GISTs
observed at least 1 year of surveillance (median, 55
months) had increased in size during the surveillance pe-
riod [30]. Furthermore, GISTSs less than 20 mm increased
significantly more than GISTs less than 20 mm. In an-
other study, tumor growth was observed in approximate-
ly 2% of gastric SELs of less than 20 mm in size suspected
to be GISTs in the natural history with a median follow-
up of 28 months (3-156 months) [26]. For our study, 26
cases of GISTs were analyzed with median follow-up of 6
years (3-14 years): an increase was indicated in 14 cases
(58.3%). Although malignant findings in conventional
EGD were not related to increasing factors, internal cystic
changes on EUS were regarded as related to the size in-
crease. Past reports have described internal cystic chang-
es in EUS as a predictor of an increasing GIST; it was
found in 48% of patients with GISTs less than 20 mm [31].
For the study presented herein, we analyzed the ROC
curves to ascertain the optimal cutoff size for predicting
potential tumor growth: it was 13.5 mm. Although not all
cases could be investigated histopathologically, approxi-
mately 80% of gastric SELs are regarded as GISTs. There-
fore, more intensive surveillance is necessary in cases of
suspected GISTs with a tumor diameter of 13.5 mm or
more and internal cystic changes in EUS, irrespective of
the presence or absence of malignant findings in EGD.

This study has several limitations. First, this is a mul-
ticenter retrospective study with no fixed surveillance in-
terval among centers. Nevertheless, the present data gen-
erally reflect the natural history of SELs because surveil-
lance was done fundamentally once a year and because no
case of rapid increase was included. Second, the subjects
include various pathological SELs. However, because
many of the gastric SELs are GIMTs [32], which include
GISTs, we believe that these study results can serve as a
guideline for daily practice. A third limitation is the tu-
mor diameter measurement method. Because EUS was
not performed in all cases, some measurement error is

Natural History of Small Gastric SELs

expected. Despite those limitations, this study has several
important strengths. This study is the first describing a
study investigating the long-term natural history of small
gastric SELs with a large sample size of 824 cases. More-
over, data for those cases were collected not only from
high volume centers but also from clinics at which EUS
had not been introduced. Therefore, the data presented
herein reflect the natural history of gastric SELs more re-
alistically in accordance with clinical practice. Long-term
prospective studies should be conducted to prepare clear
guidance for managing small SELs.
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