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Clinical course of asymptomatic duodenal subepithelial lesions
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This study aimed to assess the natural course of

16 SELs (4.0%) showed
substantial changes in size or
morphology at a median follow-up
of 35.1 months (range, 10.6-133.6)

Patients diagnosed with duodenal SELs and
followed up for a minimum of 6 months were
retrospectively investigated.

An initial size of 20 mm or larger was associated with
substantial changes during follow-up (p = 0.016).
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C I - While the majority of duodenal SELs may not exhibit substantial interval changes, regular follow-up with endoscopy may be
onclusion necessary for cases with an initial size of 20 mm or larger, considering a possibility of malignancy.

Background/Aims: There is limited knowledge regarding the management of duodenal subepithelial lesions (SELs) owing
to a lack of understanding of their natural course. This study aimed to assess the natural course of asymptomatic duodenal
SELs and provide management recommendations.

Methods: Patients diagnosed with duodenal SELs and followed up for a minimum of 6 months were retrospectively investi-
gated.

Results: Among the 443,533 patients who underwent esophagogastroduodenoscopy between 2008 and 2020, duodenal
SELs were identified in 0.39% (1,713 patients). Among them, 396 duodenal SELs were monitored for a median period of
72.5 months (interquartile range, 37.7-111.3 mo). Of them, 16 SELs (4.0%) showed substantial changes in size or morpholo-
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gy at a median follow-up of 35.1 months (interquartile range, 21.7-51.4 mo). Of these SELs with substantial changes, tissues
of two SELs were acquired using endoscopic ultrasound-guided fine needle aspiration biopsy: one was a lipoma and the oth-
er was non-diagnostic. Three SELs were surgically or endoscopically removed; two were diagnosed as gastrointestinal stromal
tumors, and one was a lipoma. An initial size of 20 mm or larger was associated with substantial changes during follow-up
(p=0.016).

Conclusions: While the majority of duodenal SELs may not exhibit substantial interval changes, regular follow-up with en-

doscopy may be necessary for cases with an initial size of 20 mm or larger, considering a possibility of malignancy.

Keywords: Duodenum; Endosonography; Gastrointestinal stromal tumors; Subepithelial lesions

INTRODUCTION

Esophagogastroduodenoscopy (EGD) is commonly used to
evaluate gastrointestinal (Gl) symptoms and to screen for
cancer. During EGD, subepithelial lesions (SELs), previously
known as submucosal tumors, are often encountered inci-
dentally by endoscopists. SEL originate as a lesion, including
tumor, bulge, or impression from the area underneath the
epithelium of the Gl tract, including the muscularis mu-
cosae, submucosa, and muscularis propria. SEL can range
from benign lesions, such as lipomas, leiomyomas, and du-
plication cysts, to malignant tumors, including gastrointesti-
nal stromal tumors (GISTs) and neuroendocrine tumors.

SELs are found in 1 in every 300 endoscopies [1-3], with
a higher frequency in Korea and Japan, where EGD is in-
cluded in cancer screening [4]. The stomach is the most
commonly involved organ, followed by the esophagus [5,6],
whereas the duodenum is the least involved organ in the
upper Gl tract [5,7].

Recent advancements in endoscopic procedures have
rendered endoscopic resection (ER) a potential treatment
option for upper Gl SELs [8-10]. However, ER for duodenal
lesions is challenging because of the anatomical characteris-
tics of the duodenum, including a relatively thin muscle layer
and narrow luminal diameter, which increases the risk of
perforation and makes endoscopic maneuverability difficult.
Surgical resection of duodenal SELs is also technically chal-
lenging because of their close proximity to major systemic
and splanchnic vessels, the pancreas, and biliary organs,
as well as their retroperitoneal location. Therefore, careful
consideration is necessary when selecting duodenal SELs for
endoscopic or surgical resections.

While several management plans and guidelines have
been proposed for gastric SELs, limited data and informa-
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tion are available for the management of duodenal SELs,
owing to a lack of knowledge about their natural course.
This study aimed to evaluate the natural course of duodenal
SELs and suggest appropriate management strategies.

METHODS

Study populations

We identified new cases of duodenal SELs diagnosed during
443,533 EGDs between January 2008 and December 2020
by conducting a computerized search of the Asan Biomedi-
cal Research Environment, a de-identified clinical data ware-
house of the Asan Medical Center, using the terms “duode-
nal subepithelial tumor,” “duodenal subepithelial lesion,”
and “duodenal submucosal tumor.” Patients who were
lost to follow-up or who underwent surgery or ER within
6 months were excluded. Finally, 396 cases with duodenal
SELs with a minimal follow-up period of 6 months were
enrolled (Fig. 1). None of the enrolled duodenal SELs had
surface ulcerations at initial diagnosis. The baseline charac-
teristics of the enrolled patients were collected from their
medical records.

Endoscopy

SELs were defined as bulges or masses covered with nor-
mal-appearing mucosa, as observed during endoscopy. All
EGDs were performed by board-certified endoscopists, with
or without trainees. The characteristics of the SELs, includ-
ing size, location, and presence of surface ulceration, were
evaluated during the initial diagnosis. Among the enrolled
396 duodenal SELs, 70 were further evaluated at the physi-
cian’s discretion using endoscopic ultrasound (EUS) to deter-
mine the layer of origin and echogenicity pattern. EUS was
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A total of 443,533 individuals underwent EGD
at the Asan Medical Center between 2008 and 2020

:

1,713 duodenal SELs were identified

Exclusion

e Minimal follow-up period
— < 6 months

e Resection < 6 months

o Loss to follow-up

\ 4
396 duodenal SELs

. v

380 SELs 16 SELs
without substantial change? with substantial change?

Figure 1. Flowchart of patient enrollment. #Size increment
> 25%, echogenicity, and ulceration. EGD, esophagogastroduo-
denoscopy; SEL, subepithelial lesion.

Table 1. Baseline characteristics of the enrolled patients
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performed by expert endoscopists (Kim DH, Na HK, Ahn JY,
Lee JH, Choi KD, and Song HJ).

Follow-up

A total of 396 patients underwent follow-up EGD or EUS,
with a minimum follow-up period of 6 months after the
initial diagnosis. Patients without substantial changes in tu-
mor size, echogenicity, or morphology underwent periodic
EGD or EUS surveillance every 12 to 24 months. Substantial
changes during follow-up were defined as follows: a size
increment > 25% in the longest diameter; surface ulcer-
ation; and echogenicity changes suggestive of malignancy,
including irregular border, echogenic foci, cystic spaces, and
heterogeneity [4]. EUS-guided fine needle aspiration biopsy
(EUS-FNAB), ER, or surgery were recommended for patients
who show substantial changes during follow-up.

Statistical analysis
Categorical variables were analyzed using Fisher's exact

Variable Total Without interval With interval DU
(n = 396) changes (n = 380) changes (n = 16)
Age (yr) 53.6+9.8 53.5+£9.6 541+ 135 0.864
Sex (male:female) 285:111 272:108 13:3 0.576
Follow-up duration (mo) 72.5(37.7-111.3) 72.5(38.0-110.6) 78.6 (34.0-129.9) 0.694
Initial size (mm) .0 (6.0-10.0) .0 (5.5-10.0) 11.0 (6.0-15.0) 0.170
<10 225 (56.8) 218 (57.4) 7 (43.8)
10-20 155 (39.1) 148 (38.9) 7 (43.8)
>20 6 (4.0) 4(3.7) 2(12.5)
Location 0.448
Bulb 143 (36.1) 135(35.5) 8(50.0)
Second portion 245 (61.9) 237 (62.4) (50.0
Third portion 8(2.0) 8(2.1) 0(0.0
Layer of origin? 0.232
Muscularis mucosae 10 (14.3) 10 (16.4) 0(0.0)
Submucosa 42 (60.0) 37 (60.7) 5 (55.6)
Muscularis propria 18 (25.7) 14 (23.0) 4(44.4)
Duration until interval change (mo) 1(21.7-51.4)
Substantial interval changes
Size increment 14
Surface ulceration 2

Values are presented as mean = standard deviation, number only, median (interquartile range), or number (%).

2170 out of 396 patients underwent endoscopic ultrasound.
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test or the chi-squared test, as indicated, and continuous
variables were analyzed using Mann-Whitney U test or Stu-
dent’s t-test, as indicated. Univariate Cox regression analysis
was conducted to identify factors associated with substan-
tial changes in SELs. All statistical analyses were performed
using R 4.1.1 (R foundation for Statistical Computing, Vien-
na, Austria). Two-sided p values < 0.05 were considered as
statistically significant.

Ethics statement

Owing to the retrospective nature of the study, the need for
informed consent was waived. This study was approved by
the Institutional Review Board of the Asan Medical Center

Table 2. Factors related to substantial changes

Variable HR 95% Cl p value
Age > 60 yr 1.55 0.54-4.47 0.420
Male 1.65 0.47-5.78 0.437
Location
Bulb 1 Reference
Below bulb 0.55 0.20-1.45 0.225
Initial size (mm)

<10 1 Reference

10-20 1.59 0.56-4.53 0.387

> 20 6.99 1.44-33.81 0.016
Layer of origin

MM and SM 1 Reference

MP 2.13 0.57-7.93 0.261

HR, hazard ratio; Cl, confidence interval; MM, muscularis mus-
cosae; SM, submucosa; MP, muscularis propria.

396 SELs

The Korean Journal of Internal Medicine Vol. 39, No. 4, July 2024

(approval number 2021-0388).

RESULTS

Baseline characteristics of study population
Table 1 presents the baseline characteristics of 396 patients
with asymptomatic duodenal SELs. The mean age was 53.6
years, and 285 of 396 patients were males. The median and
interquartile range (IQR) of the follow-up duration were
72.5 months and 37.7-111.3 months (range, 6.1-223.4
mo), respectively. The initial size of SELs was < 10 mm in 225
cases (56.8%), 10-20 mm in 155 cases (39.1%), and > 20
mm in 16 (4.0%) cases. The median initial size was 8.0 mm
(IQR, 6.0-10.0 mm). The most common location was the
second portion (61.9%), followed by the bulb (36.1%) and
the third portion (2.0%). Among the 396 SELs, 70 (17.7%)
were evaluated using EUS (Supplementary Table 1, Supple-
mentary Fig. 1), and the most common layer of origin was
the submucosal layer (60.0%). There were no significant
differences in baseline characteristics between SELs with
and without interval changes. Additionally, no statistically
significant differences were observed in substantial changes
according to the layer of origin, even when compared in
pairs (Supplementary Table 2).

Clinical course of asymptomatic duodenal
SELs

Among the 443,533 patients who underwent EGD be-
tween January 2008 and December 2020 (Fig. 1), duodenal
SELs were identified in 0.39% (1,713 patients).

v,

<10 mm (n = 225)

Size increment 6

m

Size increment 7

EUS-FNAB 1 ER 1 OP1
No Dx 1 Lipoma 1 GIST 1

10-20 mm (n = 155)

Ulceration 1

>20mm (n=16)

—

Size increment 1 Ulceration 1

: :

EUS-FNAB 1 OP1
Lipoma 1 GIST 1

Figure 2. Flowchart of duodenal SELs during follow-up. SEL, subepithelial lesion; EUS-FNAB, endoscopic ultrasound-guided fine needle
aspiration biopsy; ER, endoscopic resection; OP, operation; Dx, diagnosis; GIST, gastrointestinal stromal tumor.

606  www.kjim.org

https://doi.org/10.3904/kjim.2023.358


www.kjim.org

KJIM™

607

www.kjim.org

Kang S, et al. Duodenal subepithelial lesions

“Jown} [BWO}S [eunS1UI0ASeD ‘] S| ‘Uoitelado ‘O ‘uondasal didodsopud ‘Y3 ‘eudold suendsnu
‘dIN eSodONWIgNS ‘NS ‘UOIeAISSJO ‘SO ‘punoselin d1dodsopus ‘sn3 ‘sisoubelp ‘xg ‘Juawieall ‘x| ‘Asdoiq uonesidse sjpasu auly papinb-punosesn d1dodsopus ‘gvN4-SN3

10
1519 ewoAwola| se yans Jowny _meﬂwrwmm_\/_ d0 ON dN SOA 114 90l qing 174 9l

1S19 10
1SID  ewWOAWOIS| Se yaNns Jowny [eWAYUSSIN  dO ON dN ON 0z 6101 uoipod puodss gl Gl

INDRC
XQON  PWOAWOIR| Se yaNns Jowny [eWAYdUSSa\ SO SIA dN ON gl 1'ZL uoipod puodss Zl o
ABojoyied oN uoisa| onsky - sgo ON NS ON 74 €15 aing Gl £l
Abojoyied oN seanued didojossieH  sqo ON NS ON 0z rard) qing ol rd)
Abojoyied oN seapued didojosisH  sqo ON SN3 ON ON 8 8/ qng S m
ewodi ewodi]  sgo SOA NS ON 0€ R4 uonJod puodas 0z ol
ewodi] ewodi] Y3 ON di ON 0z SlE uorpod puodas Gl 6
Abojoyied oN ewodr]  sgo ON SN3 ON ON Zl |'9g uoipod puodss g 8
Abojoyied o seaued d1dojoseid  $SO7 ON SN3 ON ON Zl R4S qng 6 /
Abojoyied oN seapued didojoislsH  Sqo OoN SN3 ON ON 8 9€gl qing g 9
Abojoyied oN eisejdiadAy puelb sauunig  sqo ON SN3 ON ON 0z 0vE uoiod puodas Sl S
Abojoyied oN eisejdiadAy puelb sauunig  sqo ON NS SOA 7l €801 uoIod puodas 7l ¥
Abojoyied oN eisejdiadAy puelb sauunig  sqo ON NS ON 6 0'9% uorod puodas / €
Abojoyied oN eisejdiadAy puelb sJauunig  sqo ON SN3 ON ON ol 91§ qng 9 Z
Abojoyied oN eise|diadAy pue|b s,Jauunig  sqo ON SN3 ON ON 8 LYl qng 9 l

uibLio abueyd  (ww) azis (ow) sbue (W)

xd J160joy1ed JUSWISSISSE punoseJ}n/a1dodsopus XL avN4-Sn3 PR SR S [BAJDIUL [13UN uoied07 S ‘ON

uolieing

dn-mojjo} ay3 Bulinp sabueyd |enuelsgns buimoys suoisa) jeljayidagns jeusponp 9| o sdisiHAeIRY) "€ d|qel

https://doi.org/10.3904/kjim.2023.358


www.kjim.org

KJIM™

Of the 396 duodenal SELs with a minimum follow-up pe-
riod of 6 months, 16 (4.0%) showed substantial changes
during the follow-up period. Fourteen SELs had size incre-
ments, and two SELs showed surface ulceration at a medi-
an follow-up duration of 35.1 months (IQR, 21.7-51.4 mo;
range, 10.6-133.6 mo).

Age, sex, location, and the layer of origin were not statis-
tically significant factors associated with substantial changes
in SELs (Table 2), while an initial size > 20 mm was a signifi-
cant factor (p = 0.016).

Duodenal SELs with substantial interval
changes

Figure 2 shows the flowchart of the 396 duodenal SELs
during the follow-up period. Of the 225 SELs with an ini-
tial size of < 10 mm, 7 increased in size, but none under-
went further evaluation for pathological confirmation due
to patient refusal, loss to follow-up, or technical difficulties.
Among the 155 SELs with an initial size of 10-20 mm, 7
exhibited interval changes (six increased in size and one
showed ulcerative changes). EUS-FNAB was performed in
one patient, but the sample was non-diagnostic owing to
an insufficient amount of specimen acquired. Endoscopic
and surgical resections were performed in two patients, re-

The Korean Journal of Internal Medicine Vol. 39, No. 4, July 2024

sulting in a diagnosis of lipoma and GIST. Among the 16
SELs with an initial size > 20 mm, two presented interval
changes (size increment and ulceration): one was identified
as a lipoma using EUS-FNAB, while the other was surgically
resected and revealed as a GIST.

Table 3 documents the characteristics of the 16 SELs
showing substantial interval changes during the follow-up
period. Figure 3 shows representative endoscopic images of
duodenal SELs with substantial interval changes during the
follow-up.

DISCUSSION

Duodenal SELs are usually discovered incidentally during
routine EGD and most are small (usually less than 2 cm) and
asymptomatic. However, patients with SELs can present
with Gl bleeding, abdominal pain, or obstruction, for which
resection is recommended [2,3,5]. Nevertheless, there are
limited data and knowledge about the natural course of
asymptomatic duodenal SELs. The European Society of Gas-
trointestinal Endoscopy stated that there is insufficient ev-
idence to guide recommendations for duodenal SELs and
suggested that obtaining a definitive diagnosis is necessary

4

Figure 3. Endoscopic images of duodenal SELs exhibiting substantial interval changes during the follow-up period. (A) The duodenal SEL
developed an ulceration (red arrow) at 10.6 months, underwent surgical resection, and was confirmed as a gastrointestinal stromal tumor.
(B) The lesion presented size increment at 101.9 months, was surgically resected, and was identified as a gastrointestinal stromal tumor. (C)
The lesion showed size increment at 31.5 months, was removed endoscopically, and was confirmed as a lipoma. (D) The lesion exhibited
size increment at 12.4 months. An endoscopic ultrasound evaluation indicated a heterotopic pancreas, and it was monitored regularly for
55.2 months without substantial interval changes. SEL, subepithelial lesion.
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for making further decisions [5]. However, it is difficult to
diagnose all asymptomatic duodenal SELs identified during
routine EGD in a clinical setting.

In our study, duodenal SELs were identified in 0.39% of
the cases (1,713/443,533). Among 396 asymptomatic du-
odenal SELs with a minimal follow-up period of 6 months,
the majority (96.0%) did not exhibit substantial changes
in size, morphology, or echogenicity during a median fol-
low-up duration of 72.5 months (IQR, 37.7-111.3 mo). On
the other hand, 16 (4.0%) SELs showed substantial changes
at a median period of 35.1 months (IQR, 21.7-51.4 mo):
14 showed size increments and 2 showed surface ulcer-
ation. Among these cases, pathological confirmation was
obtained for five SELs using EUS-FNAB, ER, or surgery, and
only two (0.5%) were diagnosed as GISTs.

Several studies investigated the natural course of upper Gl
SELs. Gill et al. [11] found that 86.3% (44/51) of upper Gl
SELs, including two duodenal SELs, demonstrated changes
in size and/or echogenicity at a mean period of 29.7 months,
whereas none of the duodenal SELs showed changes. Bruno
et al. [12] reported that 89.4% (42/47) of upper Gl SELs,
including four duodenal SELs, did not show changes in
size and echogenicity. Lim et al. [7] observed that 96.8%
(244/252) of upper Gl SELs, including 18 duodenal lesions,
showed no changes over a mean duration of 59.1 months.
Similarly, Song et al. [13] reported that 96.4% (920/954) of
upper Gl SELs showed no interval changes during a median
period of 47.3 months, and 96.2% (126/131) of duodenal
SELs did not exhibit size increments during follow-up, which
is consistent with the findings of our study. Kim et al. [14]
reported that 85.6% (575/672) of the upper Gl SELs did not
show changes at a mean period of 68 months, and 90.0%
(81/90) of the duodenal SELs did not show any changes.
Unfortunately, these studies predominantly concentrated
on gastric SELs and had a limited scope in addressing the
natural course of duodenal SELs.

EUS is a useful tool for the differential diagnosis of SELs by
evaluating the layer of origin, size, and echogenic character-
istics [3,15,16]. EUS has demonstrated a sensitivity of 92%
for distinguishing SELs from extrinsic compressions [16].
However, differentiating between benign and malignant
SELs using EUS alone poses challenges due to its relatively
lower sensitivity (64 %) and specificity (80%) [2,17]. Further-
more, the interpretation of EUS findings can vary between
operators, and there may be poor interobserver agreement,
particularly when assessing echogenic features suggestive
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of malignancy (echogenic foci, cystic spaces, irregular bor-
ders, or heterogeneity).

Therefore, pathological confirmation is often necessary for
a definite diagnosis of SELs [3,4]. Because SELs are located
beneath the epithelium, mucosal biopsies using standard bi-
opsy forceps often fail to acquire tissues [18]. EUS can facil-
itate tissue acquisition through EUS-FNAB, which is a wide-
ly used method for sampling lesions in the Gl tract [3,19].
EUS-FNAB allows for the sampling of all Gl tract lesions and
has reported accuracy rates of 80-90% [20-25]. However,
EUS-FNAB for duodenal SELs can be challenging because of
difficulties in maneuvering an angulated scope-tip position
in the duodenum [2]. Additionally, the diagnostic yield is
poor for duodenal SELs compared to that for gastric lesions
[26,27]. Thus, we believe that it is important to predict the
malignant potential of SEL on the basis of endoscopic and
EUS findings. In our study, an initial size > 20 mm was a sig-
nificant factor associated with substantial changes in SELs (p
=0.016), which aligns with previous reports and guidelines.

To date, our study is the largest to focus solely on duode-
nal SELs rather than on gastric lesions, as previous studies
have predominantly concentrated on gastric SELs. In addi-
tion, factors such as age, sex, location, and the layer of ori-
gin were not statistically significant in relation to substantial
changes in SELs (Table 2), whereas an initial size > 20 mm
was a significant factor. Of the 379 duodenal SELs, only two
(0.5%) were identified as GISTs. This finding suggests that
regular endoscopic follow-ups may be an appropriate strat-
egy for the management of duodenal SELs.

Neuroendocrine tumors are a rare type of neuroendocrine
cancer that occur less frequently in the duodenum than in
other parts of the digestive tract. Duodenal neuroendocrine
tumors are usually small [28], with mean sizes ranging from
7 to 15 mm [29]. Due to their malignant potential, several
guidelines advocate resection, regardless of their small size
[5,30]. Therefore, even when encountering small duodenal
SELs (< 20 mm), careful examination is important to exclude
the possibility of neuroendocrine tumors. Neuroendocrine
tumors are typically characterized by rounded lesions with a
yellowish or reddish color that differ from the surrounding
mucosa and are generally diagnosed using endoscopic mu-
cosal forceps biopsy [5].

Our study had several limitations. First, this was a sin-
gle-center retrospective observational study, which might
have limited the generalizability of our results. Second, mul-
tiple endoscopists performed EGD and EUS to evaluate SELs.
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To minimize inter-observer variations, the EGD and EUS
images were reviewed by a single investigator. Third, EUS,
which can provide valuable information for SEL assessment,
was not performed in all cases. Fourth, not all 16 SELs with
substantial changes underwent pathological confirmation;
tissue acquisition was attempted in only five cases, four of
which were diagnosed pathologically as two GISTs and two
lipomas. Some patients refused further evaluation or were
lost to follow-up. In other cases, technical difficulties were
encountered owing to the acute angulation position of EUS
or small lesion size. Finally, owing to the retrospective de-
sign of this study, certain endoscopic characteristics of SELs,
including consistency and mobility, could not be evaluated
using EGD images, and therefore, were not available.

In conclusion, the majority of duodenal SELs did not
exhibit substantial interval changes during long-term fol-
low-up. Nevertheless, regular endoscopic follow-up is rec-
ommended for cases with an initial size of 20 mm or larger,
considering a possibility of malignancy.

KEY MESSAGE

1. Duodenal subepithelial tumors were identified in
0.39% of the cases (1,713/443,533). Among the
396 asymptomatic subepithelial tumors with a
minimal follow-up period of 6 months, only 4.0%
(16 cases) showed substantial changes.

2. Univariate Cox regression analysis demonstrated
that an initial size > 20 mm was a significant factor
associated with substantial changes (p = 0.016).

3. While the majority of duodenal SETs may not ex-
hibit substantial interval changes, regular follow-up
with EGD may be necessary for cases with an ini-
tial size of 20 mm or larger, considering a possibili-
ty of malignancy.
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12.9% M Heterotopic pancreas

M Brunner's gland hyperplasia

M Lipoma

W Mesenchymal tumor such as
leiomyoma or GIST

M Cystic lesion
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12.9%

22.9%

Supplementary Figure 1. Assessments of 70 duodenal subepi-
thelial lesions which were evaluated using endoscopic ultrasound.
Among 396 duodenal subepithelial lesions, 70 (17.7%) were eval-
uated by endoscopic ultrasound. GIST, gastrointestinal stromal
tumor.
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Supplementary Table 1. Characteristics and assessments of 70 duodenal subepithelial lesions which were evaluated using
endoscopic ultrasound

lm;[rlsln?)lze Location Lz}r/izrir?f Ultrasound assessment Pathologic Dx Sucis;sgzal chj)i?;glr?\(/r\:g;)
1 6 Second portion MM Brunner’s gland hyperplasia  Brunner’s gland hyperplasia No 88.1
2 7 Second portion SM Brunner’s gland hyperplasia  No pathology Yes 126.3
3 8 Second portion MM Brunner’s gland hyperplasia No pathology No 257
4 8 Second portion SM Brunner’s gland hyperplasia No pathology No 71.3
5 10 Second portion SM Brunner’s gland hyperplasia  Brunner's gland hyperplasia No 46.6
6 10 Second portion SM Brunner’s gland hyperplasia No pathology No 19.3
7 10 Second portion SM Brunner’s gland hyperplasia No pathology No 80.5
8 10 Bulb MM  Brunner's gland hyperplasia No pathology No 399
9 10 Bulb SM Brunner’s gland hyperplasia  No pathology No 69.0
10 10 Bulb SM Brunner’s gland hyperplasia  No pathology No 7.1
" 12 Second portion SM Brunner’s gland hyperplasia No pathology Yes 134.6
12 12 Second portion MM  Brunner's gland hyperplasia No pathology No 21.1
13 15 Second portion SM Brunner’s gland hyperplasia  NonDx No 13.6
14 16 Bulb SM Brunner’s gland hyperplasia  NonDx No 58.7
15 18 Bulb SM Brunner’s gland hyperplasia  No pathology No 84.1
16 20 Second portion MM Brunner’s gland hyperplasia  No pathology No 232
17 5 Second portion SM Cystic lesion No pathology No 121.0
18 5 Second portion SM Cystic lesion No pathology No 62.1
19 10 Third portion SM Cystic lesion No pathology No 24.1
20 10 Second portion SM Cystic lesion No pathology No 194.8
21 10 Bulb SM Cystic lesion No pathology No 373
22 13 Second portion SM Cystic lesion No pathology No 6.1
23 15 Bulb SM Cystic lesion No pathology Yes 103.4
24 8 Second portion MP Heterotopic pancreas No pathology No 204.8
25 10 Bulb MP Heterotopic pancreas No pathology No 1171
26 10 Bulb MP  Heterotopic pancreas NonDx No 174.7
27 10 Bulb MP Heterotopic pancreas No pathology No 65.8
28 10 Second portion SM Heterotopic pancreas No pathology No 98.1
29 10 Bulb SM Heterotopic pancreas Heterotopic pancreas Yes 55.2
30 10 Second portion MM  Heterotopic pancreas No pathology No 58.4
31 10 Bulb SM Heterotopic pancreas No pathology No 18.3
32 10 Bulb MM  Heterotopic pancreas No pathology No 7.0
33 ik Second portion MM  Heterotopic pancreas No pathology No 79.8
34 12 Bulb SM Heterotopic pancreas No pathology No 77.2
35 12 Second portion SM Heterotopic pancreas No pathology No 20.4
36 12 Bulb SM Heterotopic pancreas No pathology No 20.4
37 13 Bulb MP Heterotopic pancreas No pathology No 100.6
38 14 Second portion SM Heterotopic pancreas No pathology No 127.4
39 15 Second portion SM Heterotopic pancreas No pathology No 6.2
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In|;[r|slr§)|ze Location L?rlgi:f Ultrasound assessment Pathologic Dx Siij:gzal Tgi?;%:?\(/r\:z;)
40 15 Second portion SM Heterotopic pancreas No pathology No 82.7
41 15 Second portion MM  Heterotopic pancreas No pathology No 54.9
42 15 Second portion MM  Heterotopic pancreas No pathology No 122.6
43 15 Bulb MP Heterotopic pancreas No pathology No 61.6
44 16 Second portion SM Heterotopic pancreas Heterotopic pancreas No 74.7
45 18 Second portion SM Heterotopic pancreas No pathology No 4.7
46 20 Second portion SM Heterotopic pancreas No pathology No 204.1
47 20 Bulb SM Heterotopic pancreas No pathology No 7.0
48 20 Bulb SM Heterotopic pancreas No pathology No 61.0
49 20 Bulb MP Heterotopic pancreas No pathology No 45.7
50 20 Second portion MP Heterotopic pancreas Heterotopic pancreas No 13.8
51 20 Bulb SM Heterotopic pancreas No pathology No 17.9
52 21 Bulb SM Heterotopic pancreas No pathology No 7.3
53 7 Second portion SM Lipoma No pathology No 835
54 10 Second portion SM Lipoma No pathology No 72.0
55 12 Bulb SM Lipoma No pathology No 47.8
56 14 Second portion SM Lipoma No pathology No 127.9
57 15 Second portion MP Lipoma Lipoma Yes 33.8
58 16 Bulb SM Lipoma No pathology No 116.0
59 18 Second portion SM Lipoma No pathology No 94.9
60 18 Second portion SM Lipoma No pathology No 130.0
61 20 Second portion SM Lipoma Lipoma Yes 34.0
62 / Third portion MP I,\e/lizsrri;grrzlamc?rl tGulrSnTor such as No pathology No 309
63 10 Bulb MP Ei:;gg;n;l tGulrSnTor such as No pathology No 86.4
o4 12 Bulb MP I,\e/lif)sni;érr]rz/amjrl tGulrSnTor such as No pathology No 770
65 12 Second portion MP l\/llesenchymal tumor such as NonDx Ves 124.0
leiomyoma or GIST
66 14 Bulb MP I,Zlizsne];;rrgamjrl tGulrSnTor such as No pathology No 610
67 15 Second portion MP l\/llesenchymal tumor such as GIST Ves 101.9
leiomyoma or GIST
68 18 i) perilen MP l\/llesenchymal tumor such as NonDx No 98.4
leiomyoma or GIST
69 20 Second portion MP :\:izﬁ;;g;n;l 32}” such as No pathology No 189
70 24 Bulb MP Mesenchymal tumor such as GIST Yes 10.6

leiomyoma or GIST

Dx, diagnosis; MM, muscularis muscosae; SM, submucosa; NonDx, non-diagnostic; MP, muscularis propria; GIST, gastrointestinal

stromal tumor.
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Supplementary Table 2. Substantial interval changes according to origin of layer

MM SM MP p value p1 p2 p3
No. 10 42 18
Substantial changes 0 5 4 0.232 0.582 0.528 0.295

MM, muscularis muscosae; SM, submucosa; MP, muscularis propria; p1, MM vs. SM; p2, SM vs. MP; p3, MM vs. MP.
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