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Abstract

Gastric subepithelial tumors (GSETs) are frequently asymptomatic and found by endoscopic examinations as protuberant lesions 
or bumps covered with intact mucosa. They are classified in epithelial and non-epithelial tumors (benign or malignant lesions). 
Among the mesenchymal tumors, gastrointestinal stromal tumors (GISTs) are the most frequent. The diagnostic strategy is based on 
endoscopic, radiological and cytological examinations. Endoscopic ultrasonography (EUS) is the key exam for eliminating extralumi-
nal compressions, for presumptive diagnosis and clinical management of GSETs. Cytological or biopsy specimens, which can be per-
formed during EUS, are indicated when the diagnosis cannot be specified by EUS. Therapeutic approach to GSETs depends on their 
histology first, their size secondly and finally on the presence or not of specific symptoms. The management may be very different 
according to the lesion, from abstention to endoscopic or surgical resection requiring a precise pretreatment assessment.
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Introduction
Subepithelial tumors (SETs) were previously called submucosal tumors [1]. These terms are clinically used for protuberant lesions 

or bumps covered with intact mucosa [2]. The term subepithelial tumor is preferred to the term submucosal tumor, which should be 
reserved for those that originate from the submucosal layer. Gastric subepithelial tumors (GSETs) arise in the muscularis mucosae, sub-
mucosa or muscularis propria of the gastric wall [3].

This localization is rare and found in 0.3% of middle-aged adults equally in men and women, half of which are considered to be neo-
plastic [4].

In the present up to date, we will focus on the diagnostic approach to GSETs and we will discuss the therapeutic options including 
emerging techniques.

Clinical features of GSETs

GSETs are a common incidental finding occurring on routine esogastroduodenoscopy (EGD) and radiographic examinations [4]. The 
detection rate of GSETs on EGD is approximately 0.8 to 2% [5]. Specific symptoms or complications are rare. In fact, the majority of pa-
tients with GSETs do not have symptoms, probably as a result of the intact mucosa, especially when they are small. The most common 
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symptoms include gastrointestinal bleeding, subsequent iron-deficiency anemia, and non-specific abdominal pain. Obstructive symptoms 
are less frequent, usually caused by a large tumor located near the cardia or pylorus. Palpable abdominal mass and weight loss may often 
be associated with advanced and malignant GSETs [4].

Methods of diagnosis of GSETs

For some SETs, such as a lipomas, duplication cysts and ectopic pancreas, endoscopic and endoscopic ultrasonography (EUS) appear-
ances are considered diagnostic and tissue sampling is not required. However, hypoechoic and heterogeneous lesions from the submu-
cosal and muscularis propria layers such as gastro-intestinal stromal tumors (GIST), leiomyomas, and carcinoid tumors have a wide dif-
ferential diagnosis, and tissue sampling or removal is recommended to diagnose and determine the malignant potential of these lesions. 
Immunohistochemical staining is mandatory to further characterize these lesions [6]. 

Esogastroduodenoscopy (EGD)

The detection rate of suspected GSETs with EGD has previously been reported to be approximately 0.4% [7]. Currently with the devel-
opment of digestive endoscopy techniques, this rate has increased to 0.8 to 2% [5].

On EGD, GSETs is a protuberant lesion covered with intact mucosa. The site of predilection is the proximal stomach. Gastro-intestinal 
stromal tumor (GIST) which is the most frequent tumor in the stomach, is commonly seen in the border of fundus and body of the stom-
ach. Leiomyoma is frequently found in the esophagus and in the upper stomach around the esophagogastric junction. It may be difficult to 
arrive at the correct histological diagnosis with only a standard endoscopic biopsy, because the surface of GSETs is covered with normal 
epithelium and tumors usually are located in deep layers [8]. Performing bite on bite biopsy can improve diagnostic rate. Also, mucosal 
cutting biopsy (MCB) can be required to reach a positive diagnosis [9]. MCB consists on mucosal incision made by a needle-knife after an 
injection of saline. MCB may be chosen as an alternative diagnostic modality in tumors with intraluminal growth [8]. This technique has 
recently been employed, and some studies have already reported its usefulness. Yoshiko N and al demonstrated that a definitive diagnosis 
was obtained by MCB in 78% of cases, and the main factor found to improve the diagnostic rate was a clear exposure of the tumor [3].

Tumors with low malignant potential may appear endoscopically similar to those with a much higher risk for malignant transforma-
tion and biopsies often fail to provide diagnostic tissues. Thus, further imaging and sampling techniques often are used to characterize 
these lesions [6].

Endoscopic ultrasonography (EUS)

Currently, endoscopic ultrasonography (EUS) is the most sensitive imaging modality for the evaluation of GSETs. Diagnostic EUS has 
the ability to differentiate intramural tumors from extraluminal compressions and eliminate differential diagnosis of intramural lesion 
such as cysts and vessels. Owing to its high spatial resolution, EUS is able to provide informations about the layer of origin, size, internal 
echogenicity and echotexture of the tumor [7].

Table 1 summarize the characteristics of GSETs in EUS.

EUS alone is not able to definitely differentiate benign lesions from malignant ones. Nevertheless, certain risk criteria established on 
EUS such as size > 3 cm, inhomogeneous echo pattern, irregular margins and presence of lymph nodes, may suggest malignancy. The most 
reliable of these criteria is probably the size. To reach a positive diagnosis, EUS-guided fine-needle aspiration (EUS-FNA) is required. EUS-
FNA is a reliable, useful and suitable method for the histological evaluation of GSETs. The successful diagnostic rate for GSETs by a EUS-
FNA combined with cytology has been reported to be relatively high (83%) [10]. The Japanese GIST therapeutic guidelines recommend 
that EUS-guided fine-needle aspiration biopsy (EUS-FNAB) examinations should be used to diagnose gastric SETs 2 - 5 cm in diameter, as 
well as those < 2 cm in diameter that are growing or exhibit malignant findings, such as ulcer formation or an irregular surface [3].
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Subepithelial tumor Most common site of occurrence EUS layer EUS appearance

Leiomyomas Oesophagus, cardia The second or forth  
echo-poor layer

An echo-poor pattern, homogeneous  
hypoechoic, well demarcated

GISTs Commonly seen in the border of 
fundus and body of stomach

The fourth echo-poor layer 
(which corresponds to the 

muscularis propria

An echo-poor pattern, more or less  
homogeneous and more or less well  

demarcated.

Aberrant pancreas Gastric antrum proximal to the 
pylorus 2, 3,4 Heterogenous hypechoic, poorly defined 

outline, may include cystics components
Lipoma Gastric antrum 3 Diffuse hyperchoic

Duplication cysts Anywhere Any or extramural Anechoic, 3-5 layer wall, round or oval, 
absent Doppler signal

Table 1: The characteristics of GSMT in EUS.

The disadvantages are the cost of EUS-FNA systems and the need for experienced pathologists and cytology technicians [8]. So that, 
only a limited number of patients undergoes this procedure, even in hospitals specializing in gastroenterology. 

Elastography is a type of virtual biopsy that attempts to assess differences in elasticity between normal and tumor tissue: soft tissues 
are shown in red and hard tissues in blue. In patients with GSETs, EUS-elastography can enhance diagnostic accuracy. However, a limita-
tion exists concerning GISTs. In fact, we can predict the presence of GIST by elastography, but not the malignant potential which depends 
on the size and the number of mitoses per 50 high-power fields [11].

Abdomino-pelvic computed tomography (APCT) and magnetic resonance imaging (MRI)

The identification of large GSETs can be achieved by other imaging modalities such CT and MRI. There is a theoretical advantage of 
these two exams over EUS in staging, therapeutic planning and follow-up [12].

Abdomino-pelvic computed tomography (APCT) allows to characterize subepithelial tumors based on CT attenuation values and eval-
uation of lymph node status. This exam can also assess local extension, invasion to adjacent organs, or possible metastasis of the tumor. 
However, APCT is unable to determine the layer of origin, which is an important factor in presumptive diagnosis. Sang Yoon Kim demon-
strated in a study including 53 patients that the overall accuracy of EUS and APCT was 64.2% and 50.9%, respectively. In particular, the 
accuracy of EUS vs. APCT for the diagnosis of GIST, leiomyomas, and ectopic pancreas was 83.9% vs. 74.2%, 37.5% vs. 0.0%, and 57.1% vs. 
14.3%, respectively. So, APCT and MRI remains useful modalities for malignant and potentially malignant GSETs [7]. 

Recently, positron emission tomography (PET) seems to be promising in the diagnosis, staging, evaluation of response and even in 
assessment of GSET recurrence [13].

To summarize, GSETs can be diagnosed by endoscopy and EUS, although the accuracy of the diagnosis depends on the skill of the en-
doscopist. In some lesions, EUS-FNA may be helpful in the diagnosis. In 2017, the guideline of the European Society of Gastrointestinal En-
doscopy (ESGE) suggested performing bite on bite biopsy as the first diagnostic procedure for subepithelial tumors. If this does not yield a 
diagnostic specimen, EUS-guided sampling is suggested in asymptomatc hypoechoic SET >=2 cm, if a targeted therapy of a suspected GIST 
is being considered or if a carcinoma, neuroendocrine tumor, lymphoma, or intramural metastasis is suspected [5].

Classification

GSETs include a diverse array of benign, potentially malignant, and malignant lesions. The classification of GSETs is based on endo-
scopic findings, microscopic and immunohistochemical characteristics [14].
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They are classified in epithelial and non-epithelial or mesenchymal tumors [4]. According to the World Health Organization (WHO), 
mesenchymal tumors are divided into four major categories, including myogenic tumors (leiomyomas or leiomyosarcomas), neurogenic 
tumors (Schwannomas, granular cell tumors and neurofibromas), fibroblastic tumors (desmoid, inflammatory myofibroblastic tumors) 
and GISTs [14]. Table 2 summarize this classification.

Non epithelial tumors Epithelial tumors Non tumoral Lesions
Mesenchymal tumors

GIST

Leiomyoma

Schwannoma

Granular cell tumor

Inflammatory fibroid tumor

Lipoma

Vascular tumor (glomus tumor, hemangioma...)

Lymphatic tumor (lymphangioma

Lymphoma

Neuroendocrine tumor

Carcinoma

Metastatic carcinoma

Aberrant pancreas

Duplication

Table 2: GSETs categories.

GISTs are the most common type of SET in the stomach and have no specific endoscopic or EUS findings, and diagnosis is difficult to 
achieve by histopathological examination using hematoxylin and eosin staining alone. Immunohistochemical analysis such as that involv-
ing KIT, CD34 or DOG1 measurement is essential for a definitive diagnosis [15]. 

Therapeutic modalities

Therapeutic approach of GSETs depends on their histology first, their size secondly and finally on the presence or not of specific symp-
toms [4]. In fact, asymptomatic benign lesions such as lipomas, vascular lesions, cysts, pancreatic rests, and leiomyomas do not require 
any intervention or follow-up. The American Society for gastrointestinal endoscopy (ASGE) 2017 suggest that lesions with malignant 
potential should be resected either endoscopically or surgically, based on patient preference, lesion type, size, location; and available 
expertise in endoscopic resection techniques or surgery [6]. 

Although treatment strategy should be based on pathological diagnosis, most GSETs including GIST have been surgically removed 
without preoperative histological diagnosis in clinical practice because of difficulties in preoperative tissue collecting. Surgical treatment 
is also indicated for GSETs with specific symptoms such as bleeding [4]. Standard treatment is macroscopic complete resection by either 
open or laparoscopic surgery. Laparoscopic surgery is suggested to be less invasive and to have similar oncological outcomes to open 
surgery, but this approach is not recommended for resection of large tumors [16].

Japan Gastroenterological Endoscopy Society (JGES) recommended the surgery approach for GSETs < 2 cm suggestive of malignancy 
with an irregular border or a tumorous ulcer on endoscopy. They recommend that lesions not considered malignant should be followed 
up every year using endoscopy or EUS. The JGES recommends surgical resection for GSETs between 2 and 5 cm [4]. The European Society 
for Medical Oncology (ESMO) and the European Society of Gastrointestinal Endoscopy (ESGE) suggest performing EUS 3 months after the 
detection of GSMT < 2 cm, followed by a yearly follow-up thereafter. If the lesions increase in size or became symptomatic, they should be 
removed [16].

Endoscopic resection techniques include endoscopic submucosal resection (ESMR), endoscopic submucosal dissection (ESD), submu-
cosal tunneling with endoscopic resection (STER) and endoscopic full thickness resection (EFTR) [6]. However, several factors underlie 
the difficulties associated with endoscopic treatment. First, determining the possibility of malignancy for GSETs is difficult before resec-
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tion. Endoscopic treatments alone do not guarantee complete resection and prevention of cancer recurrence. Lastly, the effectiveness of 
endoscopic treatment is highly affected by the location of the GSETs with a high perforation risk [17].

Particular situation: Treatment approach for GISTs

GISTs, the most common GSETs are potentially malignant, even when they are small. Multidisciplinary treatment planning is needed 
(involving pathologists, radiologists, surgeons, and medical oncologists, as well as gastroenterologists, nuclear medicine specialists, etc) 
[16]. The National Comprehensive Cancer Network guidelines indicate that GISTs with symptoms should be removed independently 
of size [18]. In 2018, the European Society of medical oncology (ESMO) proposed that the standard approach to patients with gastric 
nodules < 2 cm is endoscopic ultrasound assessment and then follow-up, reserving excision for patients whose tumour increases in size 
or becomes symptomatic. In a histologically proven small GIST, standard treatment is excision regardless of tumor size. The standard ap-
proach to tumours > 2 cm in size is biopsy/excision, because they are associated with a higher risk of progression if confirmed as GIST. 
The standard treatment of localised GISTs is complete surgical excision of the lesion, with no dissection of clinically negative lymph nodes. 
Imatinib is the standard treatment of locally advanced inoperable and metastatic disease [19].

Therefore, asymptomatic GSETs smaller than 2 cm usually have a benign course, and it is recommended that they be managed by pe-
riodic surveillance using endoscopy or EUS. GIST proven by biopsy should be removed completely regardless of tumor size. GSETs with 
lesion-specific symptoms or those with malignant features on endoscopy or high-risk features on EUS have a high probability of a clini-
cally malignant condition. Biopsy or resection of these tumors is needed for accurate determination of the long-term prognosis. 

Therapeutic strategies of GSETs were summarized in figure 1.

Figure 1: Diagnostic and therapeutic strategies for GSETs.
(1): Irregular border, or tumorous ulcer, (2): Anechoic area, echogenic foci, irregular border, or regional lymph node swelling, EUS: 
Endoscopic Ultrasonography; EMR: Endoscopic Mucosal Resection; ESD: Endoscopic Submucosal Dissection; STER: Submucosal  

Tunneling with Endoscopic Resection; EFTR: Endoscopic Full Thickness Resection.
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Conclusion
Gastric subepithelial tumors are relatively common features encountered during endoscopic examinations. The difficulty is to dis-

criminate malignant lesions from benign ones and so that to identify lesions requiring therapy and those with a wait-and-see approach. 
EUS is a reliable investigative procedure for evaluation of GSETs. Symptomatic GSETs and histologically proven-malignant tumors should 
undergo endoscopic or surgical resection. Tumors > 4 cm, with malignant or high-risk features, or increasing in size are encouraged to 
undergo treatment even if asymptomatic and small. Recently, the role of endoscopy has expanded to include not only the diagnosis of 
subepithelial lesions but also their treatment.
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