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Abstract

Aim: Subepithelial lesions (SEL) of the gastrointestinal tract are lesions arising from
the mucosa, submucosa or muscularis propria. This study is aimed to asses diagnostic
characteristics of SELs on computerized tomography (CT) and to present the localization,
size, CT attenuation and contrast enhancement patterns of the lesions that may aid in
making correct diagnosis.
Materials and Methods: Between December 2022 and March 2024, patients with a
preliminary diagnosis of SEL on endoscopy or EUS and who underwent abdominal CT
were retrospectively screened from the hospital database. Localization, size, pre-contrast
and post-contrast Hounsfield Unit (HU) values of the lesions, and pathologic diagnoses
were recorded and compared in patients with SEL.
Results: Pathologic diagnosis was available in 25 (23.4%) patients with SEL detected on
CT. Among these, the most common lesion was gastrointestinal stromal tumors (GIST,
52%). In 22 (20.6%) patients, the lesion was not detected on CT. The lesions that could
not be seen on CT were less than 2 cm in size. Gastrointestinal distension was insufficient
in the majority of patients in whom the lesion could not be visualized on CT. While the
HU values increased by approximately 3 times in patients diagnosed with neuroendocrine
tumors (median [interquartile ranges] 36.5 [32 – 40] vs. 101.5 [81.5 – 127.5]; p = 0.068),
the increase was approximately 2 times in those with GIST (30 [29 – 38] vs. 70 [57 – 77];
p=0.003).
Conclusion: This study presents several CT characteristics and pitfalls that may aid
correct diagnosis of SELs with CT. SELs smaller than 2 cm in size and located in cardia
are more likely to be missed with CT. Adequate gastric distention is crucial in correct
diagnosis.

Copyright © 2024 The author(s) - Available online at www.annalsmedres.org. This is an Open Access article distributed
under the terms of Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.

Introduction
Subepithelial lesions (SEL) of the gastrointestinal tract
are lesions arising from the mucosa, submucosa, or muscu-
laris propria and covered by the normal epithelium. They
are usually detected incidentally during endoscopy and are
most commonly located in the stomach. They may be neo-
plastic or non-neoplastic [1, 2]. It has been reported that
15% of these lesions are malignant at the time of diagnosis
[3]. They are rarely symptomatic; however, large or ulcer-
ated lesions may cause pain, bleeding, and obstruction [4,
5].
Subepithelial lesions may be due to intramural or extra-
mural reasons. Extramural lesions develop due to com-
pression of surrounding organs or lesions.
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Endoscopic Ultrasonography (EUS) is the preferred
method for diagnosis. The wall layer from which the lesion
originates, size, echogenicity, contour, and the presence of
vascularization with Doppler can be evaluated with EUS.
EUS is superior to cross-sectional imaging methods, espe-
cially in showing from which wall layer the lesion originates
[6, 7].
Computed Tomography (CT) allows evaluation of the rela-
tionship of the lesion with surrounding organs. Measuring
the density of the lesions, detecting the presence of lymph
nodes, and evaluating the relationship of the lesion with
surrounding organs are the superior aspects of CT [8, 9].
However, it is difficult to differentiate the wall layer from
which the lesion originates with CT [10, 11]. CT features
may provide insight into the benign-malignant differenti-
ation of the lesion. The large size of the lesion, hetero-
geneous contrast enhancement, irregular contour, and the
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presence of lymph nodes are findings that may suggest ma-
lignancy. In this study, we aimed to assess the diagnostic
characteristics of endoscopy, EUS, and CT for diagnosing
SELs, and to present the localization, size, CT attenu-
ation, and contrast enhancement patterns of the lesions
that may aid in making correct diagnosis in patients who
underwent CT scan with a preliminary diagnosis of SEL
on endoscopy or EUS.

Materials and Methods
Between December 2022 and March 2024, patients with
a preliminary diagnosis of SEL on endoscopy or EUS
and who underwent abdominal CT were retrospectively
screened from the hospital data processing system. The
keywords of subepithelial lesion, submucosal lesion, and
SEL were screened on our database. Patients who un-
derwent non-contrast abdominal CT and those who did
not have preoperative CT were excluded (n=3) (Figure
1). CT images of the patients included in the study were
evaluated by a radiologist with 15 years of experience in
abdominal radiology. Localization, size, pre-contrast, and
post-contrast Hounsfield Unit (HU) values of the SELs and
the pathologic diagnoses were recorded.

Figure 1. Flowchart for the study population.

This study was approved by the institutional ethics com-
mittee (Ankara Bilkent City Hospital Medical Research
Scientific and Ethical Evaluation Board No. 2 (TABED),
15 May 2024; 2-24-165). As the study was made on the
images that have been recorded on the hospital databases,
informed consent was waived.

CT method
All of the patients underwent a 128-slice CT scan (GE
Medical Systems, Milwaukee. WI, USA). The CT param-
eters were as follows: tube voltage of 120kVp, and slice
thickness of 1,25 mm. Nonionic intravenous contrast ma-
terial was injected before the CT scan. CT images were
obtained before (non-enhanced) and after contrast admin-
istration at the portal venous phase.

Statistical analysis
Categorical variables were presented as frequency and per-
centage, and continuous variables were presented as mean
and standard deviation (SD), and median and interquar-
tile range (IQR). Continuous variables were checked for

conformity to normal distribution using graphical meth-
ods (P-P plot, Q-Q plot, and histogram) and statistical
method (Shapiro-Wilk’s test). Hounsfield unit values of
the lesions before and after contrast injection were com-
pared using the Wilcoxon test. Taking the alpha level of
0.05, power of 80%, and Cohen’s medium-to-large effect
size of 0.60, the minimum sample size was calculated as
25 people. A p-value of <0.05 was considered significant.
Analyses were made using Stata v17 (Stata Corp, TX,
USA).

Results
A total of 110 records were obtained. Two patients were
excluded because of having non-contrast CT and 1 patient
was excluded due to absence of preoperative CT (Figure
1). Therefore, 107 patients were included in the study. Of
these, 60 (56%) were female and 47 (44%) were male and
the mean age was 57.9 ± 14.8 years (median [IQR] age was
52.5 [59 – 68] years). Localizations of SELs are given in
Table 1.

Table 1. Localizations of subepithelial lesions.

Localization n (%)

Esophagus 7 (6.5)
Stomach 62 (57.9)
Duodenum 21 (19.6)
Jejunum 5 (4.6)
Ileum 2 (1.8)
Colon 9 (8.4)
Extramural 1 (0.9)

Characteristics of the lesions that were not detected on CT

In 22 (20.6%) patients, the lesion was not detected on CT.
Among these 22 patients, 10 had only endoscopic exam-
ination without EUS (Figure 1). All of the lesions that
could not be seen on CT were less than 2 cm in size. In
two patients, the size of the lesions was not measured on

Table 2. Pre- and post-contrast Hounsfield Unit (HU)
values.

Before After p

GIST
Mean ± SD 34.4 ± 13.5 76.2 ± 35.7

Median (IQR) 30 (29 – 38) 70 (57 -77) 0.003

NET
Mean ± SD 36.0 ± 5.5 104.5 ± 31.6

Median (IQR) 36.5 (32 – 40) 101.5 (81.5 – 127.5) 0.068

Leiomyoma
Mean ± SD 42.4 ± 7.5 57.7 ± 2.5

Median (IQR) 43 (35 – 50) 58 (55 – 60) 0.109

Schwannoma
Mean ± SD 22.5 ± 6.4 64.0 ± 22.6

Median (IQR) 22.5 (18 – 27) 64 (48 – 80) 0.178

Lipoma
Mean ± SD -88.3 ± 35.2 -84.3 ± 39.8

Median (IQR) -78 (-128 – -60) -66 ( -130 – -57) 0.285

GIST, gastrointestinal stromal tumors; IQR, interquartile range, NET
neuroendocrine tumors; SD, standard deviation.
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Table 3. Subepithelial lesions: pathological diagnoses.

Pathology n (%)

GIST 13 (52)
NET 5 (20)
Leiomyoma 3 (12)
Schwannoma 2 (8)
Castleman Disease 1 (4)
Appendix Mucinous Neoplasm 1 (4)

GIST, gastrointestinal stromal tumors; NET neuroendocrine tumors.

endoscopy. In the remaining 8 patients, lesion size was
between 5 and 20 mm (mean 11.5 ± 6.2 mm, and median
[IQR] 10 [6-17.5] mm). In patients who underwent EUS,
the size of the lesions ranged between 5 and 16 mm (mean
9.9 ± 4.3 mm; median [IQR] 10 [6-15] mm).
The lesions were not visualized with CT due to several
reasons. In one patient, the lesion was located in the cardia
and could not be visualized on CT due to the presence of
motion artifacts and sliding hernia. In one patient, the
lesion was described as indistinguishable for SEL or edema
on colonoscopy, and that lesion was not observed on CT,
which is probably a true negative result. Gastrointestinal
distension was insufficient in the majority of patients in
whom the lesion could not be visualized on CT.
HU values before and after contrast injection are shown
in Figure 2 and Table 2. While the HU values increased
by approximately 3 times in patients diagnosed with neu-
roendocrine tumors (NET) (median [IQR] values 36.5 [32
– 40] vs. 101.5 [81.5 – 127.5]; p = 0.068), the increase was
approximately 2 times in those with gastrointestinal stro-
mal tumors (GIST) (30 [29 – 38] vs. 70 [57 – 77]; p=0.003;
Figure 2).

Pathological diagnosis, endoscopy, and CT findings
Pathology results were available in 25 (23.36%) patients,
and the diagnoses of these patients are given in Table 3.

Figure 2. Hounsfield units before and after contrast in-
jection in subepithelial lesions.

The lesions that did not have a pathologic diagnosis but
were diagnosed with CT were 3 lipomas (Figure 3), 2 ec-

Figure 3. Coronal CT image of jejunal lipoma, which is
shown with an asterisk in the center of the mass.

topic pancreas, and 3 extraintestinal organ compressions.
In one patient with suspected SEL, there was an infected
collection due to a gallbladder operation. In this case, CT
diagnosis was based on the reactionary wall thickening in
the prepyloric antrum of the stomach. In two patients
with suspected SEL on endoscopy or EUS, calcifications
were detected on CT, one in the stomach and the other
one in the duodenum.
In 12 patients, there was an associated LAP, of which seven
had a pathological diagnosis. The pathologic diagnoses of
these cases were GIST (n=3) (Figure 4), NET (n=2) (Fig-
ure 5), hepatocellular carcinoma (HCC) and conglomer-
ated lymphadenopathy (LAP) (n=1), and Castleman Dis-
ease (n=1).

Discussion

SEL of the gastrointestinal tract are lesions arising from
the mucosa, submucosa, or muscularis propria and covered
by the normal epithelium. Different lesions originate from
different layers, so it is important to identify the origin.
EUS is superior to CT in showing the wall layer from which
the lesion originates. EUS also guides the therapeutic ap-
proach [12]. CT is superior over EUS in demonstrating
lesion size, extent, and presence of invasion to surround-
ing organs or distant metastasis [10]. Also, CT can be
used for staging of malignant lesions.
Differentiation of intramural or extramural (external com-
pression) SELs can be made with high sensitivity with
EUS [13]. Extramural compression may be caused by the
spleen, splenic artery, pancreas, gallbladder, and left lobe
of the liver. Pathological structures such as pseudocysts,
vascular aneurysms, and tumors may also be the cause of
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Figure 4. Axial CT image of gastrointestinal stromal
tumor located in the jejunum. The border of the big lesion
is marked with arrows. An air-fluid level is seen in the
center of the mass.

compression [14, 15]. In a retrospective study comparing
CT and EUS, 71 lesions measured less than 5 cm in diam-
eter were evaluated and the accuracy rates of CT and EUS
were close to each other (78.9% and 74.6%, respectively).
However, there are studies reporting that lesions smaller
than 10 mm in diameter cannot be detected on CT [11,
16]. In our study, all lesions that were not detected on CT
were less than 20 mm in size.

The sensitivity and specificity of EUS in demonstrating
the malignant potential of lesions have been found to be
64% and 80%, respectively [17]. The accuracy of fine nee-
dle aspiration biopsy (FNAB) in the diagnosis of SEL has
been found between 46-93% [18, 19]. The wide range in
accuracy rates may be due to that the lesion sizes differed
substantially between the studies [20]. The diagnostic ac-
curacy, sensitivity, and specificity of these methods were
found to be higher in lesions larger than 2 cm in size [21,
22]. In the present study, only 5 of the patients (20%) with
pathologically confirmed diagnoses were less than 2 cm in
size. At the same time, some lesions are difficult to access
with EUS, which may affect the diagnostic value of EUS.

In our study, pathological confirmation was obtained only
in 25 (20%) patients. This is partly caused by no need for
pathological confirmation in some patients such as lipoma,
ectopic pancreas, or compression effect. Due to a low num-
ber of pathological confirmations, we did not assess the
diagnostic performance of EUS or CT. Instead, we aimed
to provide some diagnostic properties that may be help-

Figure 5. Coronal CT images of neuroendocrine tumor
located in the gastric fundus, which is shown with arrow.

ful in differential diagnosis. Especially in lesions smaller
than 1 cm, inadequate GI distension or inappropriate con-
trast phase may make CT diagnosis difficult. In addition,
lesions located in the cardia may be difficult to visualize
and attention should be paid to this region in the evalua-
tion.

It may be more possible to differentiate GI wall layers in
the arterial phase on CT. In addition, hypervascular tu-
mors are better visualized in the arterial phase [23, 24].
Therefore dynamic CT scanning may be useful. How-
ever, routine single-phase acquisition is performed in por-
tal phase. In addition, differences in the dose of contrast
medium and the degree of GI distension may complicate
the visualization of GI wall layers on CT [25]. Adequate
luminal distension and correct adjustment of intravenous
contrast agent dose and CT acquisition phase provide op-
timal image acquisition on CT. In some of the patients in
our study in whom we could not detect the lesion on CT,
GI luminal distension was insufficient. Therefore, the pa-
tient should be given water to ensure luminal distension
before the examination.

CT may be useful in differentiating epithelial and subep-
ithelial lesions. Epithelial lesions usually show asymmet-
ric irregular wall thickening, mucosal ulceration, and het-
erogeneous contrast enhancement patterns. On the other
hand, subepithelial lesions are usually well-circumscribed,
have a smooth surface, and show intraluminal or extra-
luminal growth [26]. The ability to obtain multiplanar
images with CT may provide a better understanding of
the intramural or extramural origin of the lesion.

537



Kilickap G. Original Article 2024;31(7):534–539

GIST should be considered in the differential diagnosis of
hypervascular intramural lesions larger than 3 cm detected
on CT [27]. Consistent with previous studies, gastroin-
testinal stromal tumors were the most common subepithe-
lial lesions in our study (52% of patients with patholog-
ically diagnosed cases). In the EUS reports of our pa-
tients, all GIST cases were reported to be originated from
muscularis propria. GISTs are originated from interstitial
Cajal cells and these cells are located in the muscularis
propria [28]. Therefore, EUS reports stating that the le-
sion originates from the muscularis propria may bring the
radiologist closer to the diagnosis of GIST.
Knowing the attenuation values of the lesions also con-
tributes to the differential diagnosis. Previous studies have
reported mean density values of 30-35 HU before contrast
and 50-60 HU in post-contrast images for GIST on CT [8,
29]. In our study, HU increased by 2 times in patients
with GIST (p = 0.003). Of note, in patients with NET,
HU increased by 3 times with a borderline significance (p
= 0.068). Despite a prominent increase in HU, the pres-
ence of borderline significance is probably caused by low
power due to a low number of patients with NET (n=4).
NETs show prominent contrast enhancement in the arte-
rial phase. Consistent with the literature, 4 patients with
NET in our series showed significant contrast enhancement
after contrast injection [23, 24]. In one study, gastric GIST
and non-GIST lesions were compared [30]. When the pre-
contrast and post-contrast HU values of the lesions were
compared, the mean HU values of GISTs were found to be
lower than Non-GISTs (Leiomyoma and schwannoma).
The localization of the lesion may also be helpful for the
diagnosis. Lesions located in the gastric cardia may be
more likely to be leiomyoma, while those located in the
corpus and fundus may be more likely to be GIST, and
those located in the antrum may be more likely to be ec-
topic pancreas [31]. We had 3 patients with pathologically
confirmed leiomyoma, and 2 of them were located in the
cardia and one in the antrum. In one patient, the diagno-
sis of ectopic pancreas was confirmed and it was located
in the antrum. The body of the stomach is the most com-
mon location of gastric GISTs, which is followed by fundus,
antrum, and cardia [32, 33]. Consistently, in our study 5
(38.46%) GISTs were localized in the corpus, one in the
antrum (7.69%), one in the fundus (7.69%), one in the
duodenum (7.69%), 4 in the jejunum (30.7%), one in the
ileum (7.69%). It should be noted that diagnosis of GISTs
located in the cardia is difficult with EUS and might be
confused with leiomyoma [31].
In a study comparing EUS and CT in gastric SEL cases,
EUS was found to be more reliable in the diagnosis of
leiomyoma and ectopic pancreas among benign patholo-
gies, while CT was more valuable in the diagnosis of lipoma
and gastric duplication cyst [32]. In our study, 3 patients
were diagnosed with lipoma by CT without a need for
pathological confirmation. Similarly, good results are ob-
tained with CT in the detection of extraluminal compres-
sive structures. We detected extraintestinal organ (spleen,
diaphragm, pancreas) compression in 3 patients.
CT is less likely to predict histologic diagnosis than EUS.
In a study of 53 patients, the overall accuracy of CT for
histologic diagnosis was 50.9%. and EUS %64.2 [34].

Knowledge of the lesion characterization is of great impor-
tance for determining the treatment option. The size of
the lesion, histopathology, and whether it has malignant
potential or symptomatic are the factors that are taken
into consideration in determining follow-up or treatment
options [35].
This study has some limitations. First, it is a retrospec-
tive study and obtained from a single center. Second, the
number of patients is relatively low. Third, the number
of pathologically confirmed lesions is low, but it is mostly
due to CT diagnoses that do not require confirmation. On
the other hand, the CT findings were not based on the CT
reports but were interpreted by an experienced radiologist
for this study, which may be considered a strength of this
study.

Conclusion
In conclusion, the present study provides CT characteris-
tics of the SELs, and along with the endoscopy or EUS
findings, it gives some properties (such as localization, CT
attenuation values, and contrast enhancement) that might
be useful in assessing SELs and their differential diagnosis.
The conditions that the radiologist should pay attention
to when evaluating this preliminary diagnosis are empha-
sized. Of note, in patients with a prediagnosis of SEL,
providing adequate GI distension before the CT examina-
tion and performing the examination dynamically in three
phases may increase the diagnostic value of CT.

Ethical approval
This study was approved by the institutional ethics com-
mittee (Ankara Bilkent City Hospital Medical Research
Scientific and Ethical Evaluation Board No. 2 (TABED),
15 May 2024; 2-24-165).
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