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Abstract

Since upperendoscopyiswidely available, clinicians more often encounterthe
bulges arising beneath the epithelium, with variable clinical significance ranging
from insignificant to malignant lesions. When endoscopic biopsies obtained
from mucosa cannot determine the diagnosis Endoscopic Ultrasound (EUS) is
recommended to ascertain the size, layer of origin, features of echogenicity, and
high-risk features for malignancy suspicion to define the probable diagnosis.
Current review outlines the EUS features of gastric subepithelial lesions with
special focus on small hypoechoic solid lesions originating from muscularis
propria which commonly turn out to be gastrointestinal stromal tumors.
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Introduction

Since upper gastrointestinal system endoscopy is widely
available, clinicians more often encounter the bulges arising beneath
the epithelium, with variable clinical significance ranging from
insignificant to malignant lesions. Endoscopic biopsies can unlikely
determine the diagnosis because these lesions usually lie deep in the
GI wall. For the Subepithelial Lesions (SELs) larger than 10 mm,
evaluation with EUS is recommended to ascertain the size, layer of
origin, features of echogenicity, and high-risk features for malignancy
suspicion [1].

Because small SELs of stomach (<2 cm in diameter) are difficult
to detect by other non-invasive radiological methods such as
Transabdominal Ultrasound (US), Computerized Tomography
(CT) or Magnetic Resonance Imaging (MRI), EUS is the major tool
guiding the clinician towards the possible diagnosis.

The consecutive hyper- and hypo-echoic layers of the
gastrointestinal tract observed by conventional EUS correspond to
the histological wall layers. Considering the gastric wall from lumen
towards the serosa, layers of submucosa (3™ EUS layer) and muscularis
propria (4™ EUS layer) are of major concern since the potentially
malignant lesions located in that area and standard endoscopes
cannot evaluate those deep structures. Additionally, the echogenic
composition of the lesion can give us some clues about the nature
of it. Based on the echogenic feature of the wall lesion, hyperechoic
lesions are usually benign, most common of which are lipomas.
Anechoic lesions located in the submucosa are cystic lesions such as
duplication cysts or subepithelial varices. Hypoechoic, heterogeneous
lesions usually located in the submucosa of the gastric antrum, having
duct like interior spaces may suggest aberrant pancreas and usually
poses typical umblicated mass lesion on endoscopic view. The small
hypoechoic solid lesions (<2 cm in diameter) with well-defined
margins originating from the muscularis propria of the gastric wall

suggest Gastrointestinal Stromal Tumors (GISTs) and exhibit many
dilemmas for the clinician. Those can be summarized as difficulties
in excluding causes other than GISTs (such as leilomyomas, aberrant
pancreas, schwannomas and neuroendocrine tumors) (Table 1), poor
diagnostic yield after EUS guided fine needle aspiration (EUS-FNA),
ambiguity in predicting the malignant potential of disease in GISTs

[2].

Evaluation of the Small Gastric Subepithelial
Lesions

In most cases, EUS findings only allow a presumptive diagnosis
and determine the need for further explorations such as tissue
sampling, surgery, or follow-up. Hypoechoic lesions originating from
the muscularis propria (fourth layer) of the viscous wall are mostly
GISTs (Figure 1) if they are localized in the stomach, but EUS alone
is not sufficient to differentiate GIST from other causes of hypoechoic
muscularis propria masses like schwannoma, leiomyoma, lymphoma,
etc. therefore, a tissue diagnosis with EUS-FNA is generally
performed.

The diagnostic yield of EUS-FNA for small gastric hypoechoic
SELs was reported as 73% (66/90 patients) in a recent study [3].
Histological diagnosis of endoscopic ultrasound-guided fine needle
aspiration (EUS-FNA) showed 44 GISTs, 1 glomus tumor, 1 SEL like
cancer, 1 malignant lymphoma, 14 leiomyomas, 4 ectopic pancreas,
and 1 neurinoma. Of those lesions leiomyoma, ectopic pancreas,
and neurinoma were benign lesions that do not warrant further
treatment [3]. Among those patients, 44 were surgically resected and
the diagnostic accuracy of EUS-FNA with reference to post-operative
pathology results was 98% (43/44). Thus, GIST is the most common
etiology of hypoechoic gastric SELs and EUS-FNA may count an
accurate and safe method in the diagnosis of gastric SELs smaller than
2 cm.

The EUS features of the gastric GISTs for prediction of the
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Table 1: EUS Features of the Gastric Subepithelial Lesions regarding the layer of origin and echogenic appearance.

Diagnosis Layer of origin

Carsinoid Tumor Second /Third
Inflammatory fibroid polyp Second /Third
Granular cell tumor Second /Third

Aberrant pancreas

Lipoma Third

Varix Third

Schwannoma Forth
Leiomyoma Forth / Rarely second

Gastrointestinal stromal tumor

Third /May expand to second and third

Forth / Rarely second

Echogenic appearance
Mostly hypoechoic, less common isoechoic
Hypoechoic
Hypoechoic
Hypoechoic
Hyperechoic
Anechoic
Hypoechoic
Hypoechoic
Hypoechoic

Figure 1: An incidental small hypoechoic lesion (calipers) from muscularispropriain gastric wall (15.3x8.2 mm). Endoscopic ultrasound assisted fine needle
aspiration was performed due to the presence of echogenic foci and the result was gastrointestinal stromal tumor.

malignant potential were investigated. According to the study by
Chen et al.,, tumor size greater than 5 cm, was the only independent
risk factor for malignancy (intratumoral calcification and cysts,
surface ulceration, patient’s age) [4]. Nevertheless, when the GIST's of
between 2 to 5 cm sizes were considered, the risk stratification based
on the size of tumor could not be accomplished [5].

At present, although EUS-FNA is considered the procedure of
choice for preoperative diagnosis of GIST by immunohistochemical
analysis of the sample for ¢-KIT [6], it provides inadequate material in
up to 33.3% of the cases. Particularly, smaller tumors are technically
more difficult to obtain adequate histological samples compared
to larger ones [7]. So, the diagnosis of small GISTs may be only
presumptive based on the EUS appearance but also performing EUS-
FNA and management decision may be challenging. Nevertheless,
GIST appeared to be the most common diagnosis among the
MUSCULARIS PROPRIA-SELs in many studies evaluating the
post-operative results. In one study, post-operative histological
examination revealed GIST in 16 of 19 (84.2%) resected gastric
MUSCULARIS PROPRIA-SELs <3 cm in size (the others were
2 schwannomas and 1 leiomyoma) [8]. Even in the case of a GIST
diagnosis accomplished by EUS-FNA, evaluation of the malignant
potential of the tumor based on the mitotic index may not be possible
due to the lack of as sufficient material as required for prompt
investigation. Thus EUS-FNA may not change the management
strategy at least in a significant subset of patients with asymptomatic
small MUSCULARIS PROPRIA-SELs.

The National Institutes of Health (NIH) consensus [9] classified
GISTs into very low-, low-, intermediate-, and high-risk categories
by using the size and mitotic count of the lesions. Furthermore,
Miettinen and Lasota [10] indicated that GISTs <20 mm with a
mitotic index of <5/50 HPF have no metastasis risk, thus they defined
these lesions as benign, although NIH has avoided such a category.
Nevertheless, obtaining sufficient material from a small SEL to
scrutinize its malignant potential by assessing the mitotic count may
be technically difficult. In such cases, the indirect features suggesting
malignant potential during EUS examination may give an idea and
help to individualize the treatment especially for those who are not
fit for surgery. Those features are large size (>2cm), irregular borders,
heterogeneous echotexture, presence of anechoic (cystic) spaces,
echogenic foci, and growth during follow-up. Contrast-enhanced
endoscopic ultrasound which is not available widely outside of Europe
may also give clues suggesting malignant potential that are irregular
vascular patterns on vessel images, heterogeneous enhancement due
to avascular areas (necrosis) on perfusion images [8].

How to Follow Up the Small Muscularis
Propria Subepithelial Lesions

The frequency of follow-up duration of small SELs suggestive
of GIST is controversial in different guidelines. The American
Gastroenterological Association (AGA) recommends surveillance for
<30 mm lesions without concerning the endosonographic features
[11]. The US National Comprehensive Cancer Network (NCCN)
avoids making a clear statement for the small gastric GISTs (<20 mm)

Submit your Manuscript |

J Gastroenterol Liver Dis 1(1): id1008 (2016) - Page - 02



Duman DG

Austin Publishing Group

| Gastric SEL on endoscopy

)

Benign lesion

‘ EUS examination

-Hyperechoic (Lipoma)
- Anechoic (cyst, vessel, small hemangioma,

—

¥

Iymphangioma)

Hypoechoic  gastric
MP -SEL < 2em

EUS or CE -EUS

Features suggesting a GIST with malign potential by

Possible letomyoma;
-Homogenzous without hyperechoic No
reflexes | smooth margin without 2 hale
-Hypovasculzrity (hypoenhancement)
onCE -EUS
-EUS -elastography?

P SN A
V7001 PEMAUR - 111

Positrve ¢

| Negative

Benign lesion confirmed
-Leiomyoma GIST
Actin, desmin positive confirmed
-Schwannoma
3100 positive

\ Inadequate

1

Figure 2: Suggested approach for the management of small gastric MUSCULARIS PROPRIA-SELs.
CE-EUS: Contrast-Enhanced EUS; DOG-1: Discovered on GIST-1; EUS: Endoscopic Ultrasonography; GIST: Gastrointestinal Stromal Tumor; IHC:
Immunohistochemistry; MP: Muscularispropria; PDGFR-a: Platelet Derived Growth Factor Receptor Alpha; SEL: Subepithelial Lesion [16].
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because of the insufficient data, but recommends resection of the small
lesions with high-risk EUS features, and endoscopic surveillance at 6-
to 12-month intervals for the lesions without high-risk features [12].
European Society for Medical Oncology (ESMO) guidelines suggest
a short-term first control (e.g. at 3 months) continuing with a longer
interval follow-up schedule in case of no growth, if follow-up strategy
is chosen for small lesions [13]. Japanese guidelines recommend that
lesions <20 mm in size and without ulceration or surface depression
can be managed with endoscopic follow-up once or twice a year
[14]. There are no large-scale investigations providing evidence for
the effectiveness of these follow-up schedules. The study published
by our group has shown that small hypoechoic SELs of <2 cm
originating from muscularis propriain stomach suggestive of GIST
lesions with EUS survive disease free for a mean duration of 4 years
although most patients in our series had much longer surveillance
[15]. Therefore, we support the notion of conservative management
of small hypoechoic SELs originating from muscularis propria of
gastric wall and we summarize it on Figure 2. Our results suggest
that following up of those small asymptomatic muscularis propria-
SELs detected incidentally during upper gastrointestinal endoscopy
without any high risk echogenic features for malignancy not less than
4 years is sufficient. We believe, the guidelines regarding the follow-
up recommendations of small hypoechoic muscularis propria SELs
of stomach suggestive of GISTs should be revised as they currently
recommend EUS follow-up every 3 to 12 months after the initial
examination [16].

Certainly, non-invasive tools such as transabdominal ultrasound,
CT or MRI can be used for following the small gastric SELs when
the patient is assessed to not to require any surgical or endoscopic

resection. In fact, aiming to find an alternative to EUS for follow up
of the small gastric SELs, the diagnostic ability of the Multi-Detector
CT (MDCT) has been investigated in detecting the gastric SELs <5cm
in comparison to Endoscopic Ultrasonography (EUS) as a standard
reference [17]. Sensitivity and specificity of MDCT with stomach
protocol were 69.6% and 100.0%, respectively. Positive Predictive
Value (PPV) and Negative Predictive Value (NPV) of CT were 100.0%
and 45.2%, respectively [17]. The cut-off value for prediction of CT
visibility was 10 mm and hence, CT using a special protocol may be an
alternative to EUS though it exposes the patient to radiation hazards
[17]. Nevertheless, as stated above, NCCN and Japanese guidelines
also suggest follow up using conventional endoscope for the small
gastric SELs which do not exhibit any worrisome EUS feature of
malignant behaviour suspicion in the initial evaluation [12,14].

Conclusion

In conclusion drawing definite lines for the management of small
gastric GISTs is hindered by the insufficient sample size of studies,
since the GISTs are rare tumors. Available data support the notion of
a conservative management strategy, rather than a surgical approach,
for small gastric muscularis propria-SELs, but in the light of the
uncertainties, final decision for these lesions must be individualized
after options are thoroughly discussed with the patient. More accurate
non-invasive characterization with the newer imaging techniques that
allow a better targeted puncture, improvements in design of needles
providing larger and safer tissue acquisition, and identification of the
molecular and genetic aspects of malignant transformation profiles
at the earlier stages of the small gastric muscularis propria-SELs may
provide superior risk estimation and refinement of the management
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