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English Summary
AIms: To evaluate the diagnostic accuracy of CEH-EUS in upper Gl tract SETS.

Methods: We retrieved data for 136 patients with 137 lesions that underwent
CEH-EUS study for upper GI tract SETs. Enhancement of contrast, final pathology,

and other clinical information were reviewed retrospectively.

Results: 35 GISTs and 22 leiomyomas were pathologically diagnosed. Contrast
enhancement helps in differentiating GISTs and leiomyomas. (All-size group: SE =
0.8, P < 0.001; CI 95% 0.631~0.916. Small-size group: SE = 0.54, P = 0.041; CI
95% 0.251~0.808)

Conclusions: CEH-EUS helps in diagnosing SETs in upper Gl tract, even in a

small-size group. (= 20 mm) Evaluations before small tumor resection might
include CEH-EUS if feasible.

Key words: EUS, CEH-EUS, subepithelial tumor, submucosal tumor, GIST,

leiomyoma, upper Gl tract
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INTRODUCTION

Gastrointestinal stromal tumors (GISTs) represent the largest group of subepithelial
tumors (SETS) of the stomach, duodenum and small intestine but occur only very
seldom in the esophagus and large intestine. In contrast to leiomyomas, lipomas and
most other SETs, GISTs are now considered as malignant, and all GISTs are eligible for
cancer staging.!? Therefore, after detection of a subepithelial lesion in the upper
gastrointestinal (GI) tract, correct characterization is crucial to start an assessment
whether surgery or local resection would be an appropriate approach for the patient.

Endoscopic Ultrasound (EUS) is a diagnostic method with high sensitivity for the
detection of subepithelial tumors (SETSs); however, it is usually difficult to achieve a
differential diagnosis between benign lesions and malignant SETs with conventional
EUS.? Therefore, we require tissue sampling, with the risk of bleeding, especially for a
suspicious GIST. Nevertheless, the sensitivity is low due to sometimes insufficient
tissue sampling. Power Doppler EUS is also a useful technique for the assessment of
intra-tumor vessels in SETS, but it has limitations, such as motion artifacts and less
sensitivity to the slow flow within intra-tumor vessels.

Contrast for ultrasonography is now available for medical use. The aim of this study
was to evaluate the effectiveness of contrast and if the contrast could help in diagnosing

SETs in the upper Gl tract.
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MATERIALS AND METHODS

Study population

The medical records of 136 patients with 137 upper Gl tract SETs who underwent
contrast-enhanced harmonic endoscopic ultrasound (CEH-EUS) between December
2017 and December 2020 were retrieved from a consecutively collected database at
National Taiwan University Hospital (NTUH) in the R.O.C. An upper Gl tract SET that
was diagnosed by endoscopy would be referred to the EUS room for further evaluation.
The choice of contrast injection depended on the on-site doctor. Images that were not
qualified or those with suspected leaked contrast were excluded from this study.
Pathology reports were collected thereafter. (Figure 1. Table 1.) The echogenicity and
contrast enhancement was decided from images required in CEH-EUS studies, and
confirmed after a meeting composed of five doctors. For the reason of specificity, only
GISTs and leiomyomas were included. Thus, clinical data for a total of 56 patients with
57 lesions were enrolled for analysis, including tumor size (in EUS), location, EUS
echogenicity features, contrast enhancement and pathology. This retrospective study
protocol was approved by the Institutional Review Board of the National Taiwan

University Hospital, National Taiwan University, R.O.C.

EUS procedures

Under conscious sedation, the patients received a regular EUS study first (linear) and
were changed to an echoendoscope that was developed specifically for CEH-EUS if
contrast injection was considered (GF-UCT260, Olympus Medical Systems Co. Ltd.,

Tokyo, Japan or EG-580UR, Fujifilm Medical Systems Co. Ltd., Tokyo, Japan). The
6

doi:10.6342/NTU202102982



choice of echoendoscope depended on availability. Sonazoid (Daiichi-Sankyo, Tokyo,
Japan) was used as the contrast agent. The transmitting frequency and mechanical index
were 4.7 MHz and 0.2, respectively, with titration.

After evaluation, tissue sampling was attempted with digging biopsy, polypectomy,
ESD, FNB or surgical resection. For the suspected benign small gastric SETs, at least an

annular EUS checkup was suggested.

Diagnostic definitions

Pathology results were classified as diagnostic or non-diagnostic. Patients' data with a
non-diagnostic pathology result would not be analyzed until further evaluation revealed
a diagnostic pathology result.

A diagnostic pathology result was defined when sufficient tissue was obtained to
allow for the pathologists at NTUH to establish a formal report with or without
immunohistochemistry, including stains for c-kit (CD117), CD34, and smooth muscle
actin.

A non-diagnostic pathology result was defined as follows:

1. Insufficient tissue for architectural details or immunohistochemistry
2. Probably not a true SET tissue, such as superficial
gastritis/esophagitis/duodenitis or mucosal tag

A diagnosis of GIST was made when microscopy revealed spindle or epithelioid cells
that were positive for c-kit with or without positive CD34 immunohistochemistry.

A leiomyoma was diagnosed by smooth muscle or spindle cells that were positive for

actin and negative for c-Kkit.
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Statistical analysis

Analyses were conducted using Stata version 13.1 (StataCorp, College Station, Texas
77845 USA) and MedCalc® (MedCalc Software Ltd, Ostend 8400, Belgium).
Descriptive statistics were used to characterize the study subjects. Continuous variables
were expressed as means £ SD and compared using a Student t-test. The Fisher’s exact
test was used to compare categorical variables. All statistical calculations were 2-sided,

and a p-value less than 0.05 indicated statistical significance.

RESULTS

Of the 136 CEH-EUS patients with 137 lesions, 85 diagnostic pathology reports were
available, with 35 GISTs and 22 leiomyomas in 56 patients. The clinical features of
patients that were diagnosed with GISTs and leiomyomas are shown in Table 2a and
Table 2b. The mean age of the 56 patients was 59.2 years, and 62.5% were female. The
mean tumor size was 25.3 mm, and 29 tumors (50.9%) were equal or less than 20 mm in
diameter. There was no difference in tumor diameter between the GIST and leiomyoma
groups (28.8 + 19.0 mm and 19.8 + 14.0 mm, respectively; p = 0.059). The mean age of
the GIST group was significantly higher than that in the leiomyoma group (64.8 + 11.8
years and 50.5 + 15.3 years, p = 0.0003). Genders in both groups showed no significant
difference (p = 0.161).

For the EUS, all SETs in both groups revealed hypoechoic echogenicity and most of
them grew from the 4™ layer. The EUS features of both groups are shown in Table 3.

Contrast enhancement was found significantly more frequently hyperenhanced in

tumors that were diagnosed as GISTs than as leiomyomas (SE = 0.8, P < 0.001) (Table

8
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4).

SETs that were smaller or equal to 20 mm were further categorized into small-size
groups. Contrast enhancement was also found more frequently hyperenhanced in small
SETs that were diagnosed as GISTs than as leiomyomas (SE = 0.54, p = 0.041) (Table
5). There was no significant tumor size difference between the small GIST group and
the small leiomyoma group (14.6 + 4.3 mm and 13.6 + 4.6 mm, respectively; p = 0.56).

(Table 6a and 6b)

DISCUSSION

This single-centered, retrospective study demonstrated the effectiveness of CEH-EUS
in differentiating GISTs from leiomyomas, even in small-size groups. Age differed in
both groups, which might not suggest the contrast enhancement pattern (GIST: 64.8 +
11.8 years; leiomyoma: 50.5 + 15.3 years, respectively; p = 0.0003).

The term subepithelial tumor (SET) is clinically used for an elevated lesion, which is
covered with intact mucosa. SETs are equally found in men and women, especially after
the fifth decade of life. Half of the gastric SETs found in middle-aged adults during a
health examination are considered to be neoplastic.*

SETs are most commonly found in the stomach, followed by the esophagus,
duodenum and large intestine. A leiomyoma is the most frequent tumor in the esophagus
and in the upper stomach around the esophago-gastric junction, while the gastric GIST
is commonly found in the proximal stomach.”

Around 10% to 20% of gastric SETs are of malignant potential, while GISTs are the
most common tumors.® A study in Taiwan demonstrated about 20% tumor growth rate

9
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in initial small-size group (<2cm). ’

Location is not a reliable indicator for differentiating GISTs from leiomyomas. The
tissue of most SETs could not be easily approached by a luminal endoscopic forceps
biopsy, and an advanced diagnostic resection might be considered due to the risk of
malignancy. However, the procedure might induce risks of bleeding or perforation.

In cases without adequate tissue for a pathology examination, primary tumor size and
clinical features were taken into consideration with annular follow-up and/or some other
image modality check.?

For a symptomatic SET, those that were larger than 2 cm, or tumors with malignant
clinical features, the decision of surgery was acceptable, due to the risk of malignancy,
especially GISTs, which may progress when larger than 2cm.®

Emerging "non-surgical” techniques of tumor resection with flexible endoscopy for
small SETs include endoscopic submucosal dissection (ESD), endoscopic full-thickness
resection (EFTR) and natural orifice transluminal endoscopic surgery (NOTES).
Nevertheless, after these advanced endoscopic resections, some of those SETs were still
leiomyomas, which might not need to be resected due to the risk of bleeding and
perforation.*®

As for the asymptomatic SETs that were less than 2 cm and were clinically benign
looking, annular check-up was suggested first, but the risk of progress still persisted.
Because the decision of so-called benign and malignant GISTs is considered to be very
difficult, not only by clinical investigations or by pathology examinations, the European
Society for Medical Oncology (ESMO) and the Japanese GIST guidelines both suggest
surgical resection when an SET is diagnosed as a GIST even if less than 2 cm.***? The

current NCCN guideline also suggests of aggressive resection for the SETs that known
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to be or clinically suspicious to be GIST. Except for those very small gastric GISTs that
were less than 2cm, periodic endoscopic or radiographic surveillance might be
considered. ™ If no tissue can be gathered from a small SET, we cannot exclude the
possibility of a GIST, especially for the small SETs, whose sizes are very close to 2 cm.
The wait-and-see approach may lead to the progress of the GIST.

Modalities for SET survey have been developed with a different pooled diagnostic
yield. Among them, EUS-FNA (fine needle aspiration), contrast enhanced computed
tomography (CT) and magnetic resonance imaging (MRI) have good performance
(84.0%, 73.6%, 91.7%, respectively, for GIST). ** EUS-FNB (fine needle biopsy) is
even superior to EUS-FNA for diagnostic yield of suspected GIST lesions. (89% vs
37%, with median lesion size in each group: 21 mm vs 25mm, p = 0.25) *> However,
some limitations still persist, for example, the risk of bleeding, failed sampling, and
sometimes insufficient tissue for immunocytochemistry (ICC) stain in the
EUS-FNA/FNB procedure; renal toxicity and radiation from the contrast enhanced CT
scan; and the risk of nephrogenic fibrosing dermopathy of the MRI contrast. MRI is also
considered only as a helpful adjunct to CT, especially large SETs, while the multi-planar
capability of magnetic resonance can help the determination of organ of origin, and the
relationship to other organs. MRI could also describe the major blood vessels. But
contrast enhanced MRI offers no additional information compared to contrast enhanced
CT about the internal features of SETSs, at least, GISTs ***” For the small-size GISTs,
especially those that were less than 2 cm, contrast enhanced CT and MRI have limited
role in detection and differentiation. For example, contrast enhanced CT failed to

18
I

demonstrate any neovascularization in study by Fukuta et al =, and its sensitivity to

detect the blood vessels was 0% in small lesions (<3 cm) and 42% only in large lesions
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(>3 cm) in the study by Sakamoto et al. *° In the contrast enhanced MRI studies, there
were very limited cases in demonstrating the enhancement pattern of small GISTs that
were less than 2cm. ?° CT and MRI modality cannot be performed on site, neither. EUS
is still a useful imaging technique to diagnose small (<2 cm), incidentally detected
subepithelial GISTs. EUS could also describe the gut wall layers and allow for further
tissue acquirement assistance. >* However, the EUS study that basing on only subtle
differences in the shape, size, layers, echogenicity and homogenesity has limited role in
differentiating tumors that with similar appearance, such as GIST and leiomyoma.
Additional assistance is required, such as digital image analysis or the diagnosis of
malignant GIST might not be sure when the size is less than 35mm %%

Contrast for ultrasonography has been developed to provide more detailed
information. As for applications to SETs, higher vascularity and contrast enhancement
was found in GISTs.** Contrast enhanced EUS is now considered to be a non-invasive
modality with valuable assessment of perfusion patterns of GISTs and subepithelial
tumors. Its sensitivity is higher than EUS-FNA, contrast enhanced CT and Doppler
EUS for detecting the neo-vascularity. > However, due to limited cases and variable
tumor size included, the efficacy in detecting and differentiating the SETS, especially the
small ones (<2cm) remains uncertain. The sensitivity and specificity of CEH-EUS in
detecting GISTs from subepithelial tumors ranged from 53.8% to 100%.2%2":8

For more specified condition, we compared the performance of the contrast in the two
most common SETs: GISTs and leiomyomas in the upper Gl tract. The goal was to help
decide either to require resection or just a wait-and-see approach for these SETS,
especially the ones that were smaller than but very close to 20 mm. For elderly and older

patients and patients with multiple morbidities, bleeding, or other risks for surgery or

12
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endoscopic resection, we believe CEH-EUS can provide more information for patients
and doctors to make the best decision.

A multi-centered prospective study might be conducted to verify the conclusion.

13
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Figure 1

149 lesions reported as UGI SETs with CEH-EUS

Exclusion: not qualified

1 Contrast leakage

3 Not SET(ulcer and gastric folds)
2 Pancreas

1 intra-abdomen lesion

3 no contrast images

2 no EUS report

v

v

137 qualified lesions (UGI SETs with CEH-EUS)
I

v ¥ v
35 GIST as final 22 leiomyoma as 52 non-diagnostic/
pathologic report final pathologic report pending
| \ 28 not GIST nor
| | | leiomyoma
13 small 22 large 16 small 6 large
GIST GIST leiomyoma | | leiomyoma

Table 1 the pathology excluded (not GIST nor leiomyoma)

Pathology Lesion number

NET

abberrant pancreas

adenocarcinoma

adenoma

carcinoma

gastritis cystica polyposa

glomus tumor

granular cell tumor

lipoma

lymphoma

malignant melanoma

schwannoma

Rk k(PSR (RPPN|F O |w

squamous cell carcinoma
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Table 2a

The clinical features of patients diagnosed with GISTs and

leiomyomas
Case (GIST and Leiomyoma) 57(56 patients)
Age (at first contrast) y/o 59.2 + 14.9 (25-88)
(56 patients)

Gender

Female 35

Male 21
Size (mm) 25.3+17.7 (5-90)

(57 lesions)

Organ

Duodenum

Esophagus

Stomach 43
Table 2b

GIST Leiomyoma

Case 35 (34 patients) | 22
Age (at first contrast) 64.8+11.8 50.5+15.3 P =0.0003
y/o
Gender
Female/Male 24/10 11/11 P=0.161
Size (mm) 28.8 £ 19.0 19.8+ 14.0 P =0.059
Organ

Duodenum 1

Esophagus 7

Stomach 29 14

15
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Table 3 EUS features of the GIST and leiomyoma groups

EUS findings GIST Leiomyoma Total
Layers

1st

2nd 0

3rd 0

4th 35 19 54
Echogenicity

Hypoechoic 35 22 57
Hyperechoic 0 0 0

Table 4 Contrast enhancement in the GIST and leiomyoma groups

Contrast enhancement | GIST Leiomyoma

Hyperenhanced 28 5

Hypoenhanced 7 17

P<0.001
Statistic Value 95% ClI
Sensitivity 80.00% 63.06% to 91.56%
Specificity 77.27% 54.63% to 92.18%
Positive Likelihood Ratio 3.52 1.60to 7.74
Negative Likelihood Ratio ' 0.26 0.13t0 0.52

16

doi:10.6342/NTU202102982



Table 5 Contrast enhancement in the small GIST and small
leiomyoma groups

Contrast enhancement | GIST Leiomyoma
Hyperenhanced 7 2
Hypoenhanced 6 14
P=0.041
Statistic Value 95% ClI
Sensitivity 53.85% 25.13% to 80.78%
Specificity 87.50% 61.65% to 98.45%

Positive Likelihood Ratio | 4.31 1.07t0 17.31

Negative Likelihood

] 0.53 0.28t0 0.98
Ratio

17
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Table 6a The clinical features of patients diagnosed with small GISTs

and leiomyomas

Case (GIST and Leiomyoma)

29

Age (at first contrast) y/o

57.0+13.1 (27-85)

Gender

Female 15

Male 14
Size (mm) 14.1+4.4 (5-20)
Organ

Duodenum

Esophagus

Stomach 22
Table 6b

GIST Leiomyoma

Case 13 16
Age (at first 63.2+9.2 51.9+13.7 P=0.0168
contrast) y/o
Gender
Female/Male 9/4 6/10 P=0.139
Size (mm) 14.614.3 13.64.6 P=0.56
Organ

Duodenum 1

Esophagus 0

Stomach 12 10
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