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Abstract
BACKGROUND 
Submucosal tumors (SMTs) refer to elevated lesions that originate from the layers 
below the mucosa of the digestive tract, including the muscularis, submucosa and 
muscularis propria. With the development and application of endoscopy and 
endoscopic ultrasonography (EUS), the detection rate of SMTs has increased 
significantly in recent years. Various diseases can lead to SMTs. However, a 
foreign body embedded in the gastric antrum showing clinical manifestations of a 
SMT is rare.

CASE SUMMARY 
We report the case of a 47-year-old woman, who presented with upper abdominal 
discomfort for one year, and was subsequently diagnosed with a gastric 
submucosal lesion caused by an embedded foreign body by EUS and computed 
tomography. Considering the size and potential complications of this lesion, 
endoscopic full-thickness resection was performed to achieve full resection in our 
endoscopy center. A fish bone was found in the lesion during the operation, and 
was successfully removed, and the defect was later closed with endoscopic purse-
string sutures.

CONCLUSION 
This case report highlights the management strategies of SMTs, the importance of 
being familiar with diagnostic methods related to submucosal lesions, and being 
able to conduct effective treatment when this rare condition is highly suspected.

Key Words: Submucosal tumors; Endoscopic full-thickness resection; Fish bone; Case 
report
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Core Tip: We present a patient who was hospitalized due to upper abdominal 
discomfort. After careful examination, the patient was diagnosed with a submucosal 
lesion caused by an embedded fish bone, and the lesion was subsequently removed by 
endoscopic full-thickness resection. This case highlights the management strategies for 
submucosal tumors, the importance of being familiar with diagnostic methods and 
being able to conduct effective treatment when this rare condition is highly suspected.

Citation: Li J, Wang QQ, Xue S, Zhang YY, Xu QY, Zhang XH, Feng L. Gastric submucosal 
lesion caused by an embedded fish bone: A case report. World J Clin Cases 2022; 10(3): 1099-
1105
URL: https://www.wjgnet.com/2307-8960/full/v10/i3/1099.htm
DOI: https://dx.doi.org/10.12998/wjcc.v10.i3.1099

INTRODUCTION
Mistaken ingestion of a foreign body (FB) is common in children and adults. Being at 
the exploratory stage of development, children tend to put objects in their mouths[1,
2]. In adults, ingestion of a FB usually occurs in those who are diagnosed with 
psychiatric disorders and pica[3], and prisoners who try to escape from law 
enforcement during access to medical service[4]. An ingested FB can become lodged in 
any part of the gastrointestinal tract. Depending on the FB and lodged position, FB 
ingestion can cause serious complications such as obstruction, perforation and 
bleeding. Therefore, ingestion of a FB should be paid due attention in clinical practice.

The ingestion of a fish bone has been shown to be a common cause of a FB in the 
digestive tract in the emergency department[5]. In clinical settings, most FBs in the 
digestive tract can be successfully removed with the assistance of endoscopy. 
However, a few FBs may lodge in the digestive tract for a long time, which can lead to 
other diseases or complications. Submucosal lesions are caused by tumors that stem 
from the muscularis mucosa, submucosa, or muscularis propria. Submucosal lesions 
are frequently found in the gastrointestinal tract, especially in the stomach, as often as 
1 in every 300 endoscopic examinations[6]. Here, we report a patient with a fish bone 
embedded in the gastric antrum who presented with the manifestations of a 
submucosal tumor (SMT).

CASE PRESENTATION
Chief complaints
A 47-year-old woman presented with upper abdominal discomfort for one year.

History of present illness
There were no obvious reasons for her abdominal pain and discomfort after meals. 
Her discomfort was usually relieved after 30 min rest. A fatty diet did not aggravate 
the development of her discomfort or radiate to her shoulders or back. No acid reflux, 
belching, hiccups or black stools were reported.

History of past illness
The patient had no previous noteworthy medical history.

Personal and family history
Family history was pertinent for her mother who was diagnosed with gastrointestinal 
stromal tumors aged 70 years.

Physical examination
The abdomen was soft and flat, with no spontaneous pain or tenderness. No positive 
results were found on physical examination.

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
https://www.wjgnet.com/2307-8960/full/v10/i3/1099.htm
https://dx.doi.org/10.12998/wjcc.v10.i3.1099
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Laboratory examinations
Biochemical and hematologic test results such as tumor markers, complete blood 
count, electrolyte levels and liver function revealed no abnormalities.

Imaging examinations
Gastroscopy and colonoscopy were performed in our endoscopy center after hospital-
ization. A submucosal lesion 11.1 mm in diameter was found in the gastric antrum by 
gastroscopy (Figure 1A). As this lesion originated from the submucosa layer, 
endoscopic ultrasonography (EUS) was carried out to further evaluate this lesion. The 
EUS results revealed a low echo of the submucosal mass-like lesion (7.2 mm × 11.1 
mm) in the gastric antrum, which may have originated from the muscularis propria 
layer. It was also revealed that the mucosal layer of the lesion was mildly thickened; 
the boundaries and the serosa remained clear and basically continuous. In addition, a 
point-like hyperechoic image accompanied by a posterior sound shadow was detected 
by EUS (Figure 1B). An abdominal computed tomography (CT) scan was conducted to 
further confirm the relationship between the lesion and adjacent abdominal organs. 
Interestingly, the CT scan revealed a hyperdense linear structure in the gastric antrum 
wall, suggestive of a FB, which did not penetrate the serosa layer, and tissue edema, 
enlarged lymph nodes and exudation were not observed (Figure 1C).

FINAL DIAGNOSIS
Gastric submucosal lesion caused by an embedded fish bone.

TREATMENT
Endoscopic full-thickness resection (EFTR) was performed in order to achieve full 
resection. During the operation, a fish bone was found in the lesion (Figure 1D), and 
the lesion then was completely resected. The defect was subsequently closed with 
endoscopic purse-string sutures. An indwelling stomach tube was placed after 
endoscopic surgery. In order to prevent postoperative complications, intravenous 
nutrition, proton pump inhibitors and anti-infection drugs were also prescribed in this 
patient. The stomach tube was removed 48 h later and a liquid diet was prescribed for 
72 h.

OUTCOME AND FOLLOW-UP
On the fourth day after surgery, the patient was in a stable condition and no 
discomfort or abnormalities were reported. She was then discharged from hospital. No 
discomfort was reported at the 30-d follow-up visit.

DISCUSSION
Submucosal tumors (SMTs) are elevated lesions which originate from the layers below 
the mucosa of the digestive tract, including the muscularis, submucosa, and 
muscularis propria[7]. The mechanism of SMTs involves abnormal hyperplasia in 
submucosal tissue or the muscle layer and genetic factors also play a critical role in this 
process. Patients with SMTs are often asymptomatic, and most SMTs are found during 
routine health screening. In recent years, due to the wide application of endoscopy and 
EUS in clinical practice, the detection rate of SMTs has increased. Although the exact 
incidence is unknown, the detection rate of SMTs by gastroscopy is 0.33%-0.76%[8]. 
According to their malignant potential, SMTs can be classified into those with 
malignant potential including glomus tumors, carcinoids and gastrointestinal stromal 
tumors (GISTs), and those without malignant potential, including mesenchymal 
tumors, lipomas, leiomyomas, schwannomas, desmoid tumors, duplication cysts, 
pancreatic rests, and giant cell tumors[9]. The histopathological types of SMTs are 
complicated, but most are benign tumors, and less than 15% of SMTs appear to have 
malignant potential[10]. Leiomyoma is the most common SMT in the esophagus, 
accounting for 2/3 of benign esophageal tumors[11]. The stomach is the most common 
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Figure 1 Findings from endoscopy and a computed tomography scan during the diagnostic process and endoscopic treatment. A: 
Endoscopy revealed an elevated lesion in the gastric antrum (blue arrow); B: Endoscopic ultrasonography showing a hypoechoic mass in the posterior wall of the 
gastric antrum (orange arrow); C: Abdominal computed tomography (CT) scan showing a hyperdense linear structure in the gastric antrum wall (blue arrow), CT 
value: 968 HU; D: During endoscopic surgery, an L-shape fish bone was removed from the lesion.

site for SMTs and the pathological types of stomach SMTs are even more complicated. 
GISTs, leiomyomas and pancreatic rests are also common in the stomach. Lipoma is 
the most common pathological type in the colon, while neuroendocrine tumors are 
most commonly found in the rectum[12].

However, the accidental ingestion of a fish bone mimicking a stomach SMT is rare. 
EUS is currently the most accurate diagnostic tool for evaluating SMTs in the digestive 
tract. It also plays an essential role in delineating histologic layers and providing key 
information for doctors when choosing therapeutic methods in patients with SMTs[13,
14]. Previous studies have shown that the sensitivity and specificity for distinguishing 
different types of SMTs are 64% and 80%[15], and for SMTs with a diameter less than 2 
cm, EUS is superior to CT and magnetic resonance imaging (MRI)[16]. However, EUS 
has several technical deficiencies. By contrast, CT is an efficient and convenient tool for 
diagnosing FBs embedded in the gastrointestinal tract. Data from multiple studies 
demonstrate that the sensitivity and specificity of CT in identifying impacted fish 
bones were 90.9%-100% and 100%, respectively[17,18]. The CT images of a fish bone 
usually appear as a calcified structure[19], and a linear calcified structure was shown 
on the CT images in our patient (Figure 1C), which is consistent with a previous report
[20]. Therefore, EUS combined with other imaging examinations such as CT or MRI 
are often used to enhance diagnostic accuracy. Furthermore, doctors can also obtain 
detailed information on the relationship between the tumor and surrounding blood 
vessels or organs using CT or MRI, which is helpful in planning therapeutic strategies.

Safe treatments to remove submucosal lesions caused by FBs are essential. Data 
from the European Society of Gastrointestinal Endoscopy clinical guideline indicated 
that approximately 80%-90% of ingested FBs can pass through the digestive tract 
spontaneously, and the remaining 10%-20% require endoscopic interventions[21]. A 
case from Brazil reported that an elevated lesion was found in the gastric antrum and 
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Table 1 Literature review of previous reports of submucosal lesions caused by foreign bodies

Ref. Treatment Chief complaint Foreign body location Foreign body 

Carvalho et al[26], 2021 ESD Unclear Esophagus Fish bone

Shan et al[23], 2019 Surgery Abdominal pain Stomach Fish bone

Li et al[27], 2017 ESD Abdominal pain Stomach Chicken bone

Yip et al[28], 2017 ESD Odynophagia Esophagus Fish bone

Goh et al[22], 2017 Surgery Routine examination Stomach Fish bone

Birk et al[24], 2014 Surgery No symptoms Stomach Fish bone

Watanabe et al[20], 2014 Surgery Abdominal pain Stomach Fish bone

Nagem et al[25], 2011 Regular follow-up Throat pain Esophagus Fish bone

ESD: Endoscopic submucosal dissection.

mimicked a GIST. The lesion was immediately removed by exploratory laparotomy 
and a chicken bone was found in the lesion, which had penetrated the gastric wall and 
into the left lateral segment of the liver[22]. This suggests that FBs embedded in the 
digestive tract have the potential for perforation. In a few similar reports, endoscopic 
submucosal dissection (ESD) was used to remove FBs. As summarized in Table 1, 
treatment including ESD, surgery and regular follow-up varies depending on the 
patient’s condition[23-25]. With the development of novel endoscopic techniques, the 
removal of FBs is no longer restricted to surgery. Endoscopic surgery is a better option 
due to the advantages of fewer hospitalized days and less invasiveness. According to 
previous literature, ESD is a commonly used endoscopic intervention for the removal 
of FBs[26-28], which avoids the need for surgical exploration. However, when 
choosing endoscopic treatments, the status of patients and location of the FB should 
also be considered. In the present report, given the chronic abdominal discomfort in 
this patient and the potential for severe complications, we therefore performed EFTR 
for complete resection.

In summary, a gastric submucosal lesion caused by an embedded fish bone is 
uncommon in daily medical practice. Therefore, the possibility of embedded FBs 
should also be considered when trying to identify the cause of submucosal lesions or 
unexplained abdominal discomfort. The diagnosis of submucosal lesions mainly 
depends on EUS or CT. Traditionally, surgery is the main approach for the removal of 
an embedded fish bone if this FB cannot be observed under endoscopy. However, 
endoscopic surgery is becoming feasible with the maturity of novel techniques such as 
ESD and EFTR. During the follow-up period, EUS is superior to endoscopy due to its 
ability to delineate FB location, size and histologic layers. Moreover, EUS combined 
with other imaging data or abdominal examinations (CT/MRI) may also be necessary. 
Effective treatments are needed when this rare disease is highly suspected.

CONCLUSION
A submucosal lesion caused by an embedded fish bone is an exceptional condition. 
With the help of endoscopy, EUS and CT, the diagnosis of a FB is not difficult. 
However, difficulties arise when accurately locating the FB and conducting safe and 
effective treatment to remove it, especially in an urgent situation. EUS and CT are 
useful tools in the diagnosis of FBs in the gastrointestinal tract. At present, endoscopic 
surgery is the first-line treatment in this situation. This study demonstrates that being 
familiar with diagnostic methods and conducting effective treatment are essential 
when this rare condition is highly suspected.
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