
EXPERIMENTAL AND THERAPEUTIC MEDICINE  11:  1265-1270,  2016

Abstract. Gastric bronchogenic cysts are rare lesions, first 
described in 1956, with only 34 cases reported in the literature 
to date. The present study described a case of bronchogenic 
cyst of the stomach in a 17‑year‑old female who presented with 
periodic epigastric pain. In addition, the study analyzed the 
existing literature on these lesions. Gastric bronchogenic cysts 
are more common in females (female:male ratio, 21:14) and the 
median age of their development is 43 years. In total, 48.57% 
of the 34 previously reported cases were identified incidentally, 
and the remainder presented mainly with epigastric pain. Cyst 
sizes varied between 1.7 and 15 cm. In 3 cases, preoperative 
diagnosis was performed using needle biopsy, whereas several 
studies were initially misdiagnosed as stromal tumors. In 
85% of the cases (31/35), cyst resection was performed, with 
laparoscopy used in 4 of the cases. The findings of the present 
study and literature review suggested that bronchogenic cysts 
of the stomach are rare, and surgical resection is warranted to 
treat symptoms and prevent malignant transformation.

Introduction

Bronchogenic cysts are rare congenital cystic lesions that 
are induced by the abnormal budding of the primitive 
tracheobronchial tube. The location of bronchogenic cysts is 
dependent upon the embryonic stage of development at which 
abnormal budding occurs (1,2). The majority of these cysts are 
located in the mediastinum, whereas the remainder of cases 
predominantly involve the lung parenchyma (1,3). Abdominal 
bronchogenic cysts are very rare, particularly those located in 
the gastric wall (4). Dewing et al (5) were the first to describe 
such a case in 1956. Gastric bronchogenic cysts are threefold 
more common in women, in contrast with retroperitoneal 

cystic masses or cutaneous bronchogenic cysts, which appear 
with equal frequency in men and women (6). Most patients 
in previous reports were asymptomatic (7-9), but epigastric 
pain, nausea and vomiting are the most common symptoms 
that present. Clinical manifestations of gastric broncho-
genic cysts are usually associated with cyst enlargement, 
secondary infection, perforation or compression of adjacent 
tissues (10). Most gastric bronchogenic cysts are diagnosed 
postoperatively  (11-13), but a number have been carefully 
monitored without resection (14). In the present study, a case 
of abdominal bronchogenic cyst in a 17‑year‑old patient was 
presented, and the existing literature (Table I) was reviewed in 
order to analyze the clinical features of these cysts.

Case report

A 17‑year‑old Chinese female was admitted to Lishui Central 
Hospital (Lishui, China) in October 2013 suffering from nonra-
diating periodic epigastric pain, without a fever. The pain had 
begun 2 years previously and had increased in severity within 
the 2 months prior to admission. The patient did not experi-
ence nausea, vomiting, dysphagia, heartburn, weight loss, 
diarrhea, constipation or early satiety, and had no premedical 
or family history of gastric cancer. All procedures conducted 
in the present study were approved by the ethics committee of 
Lishui Central Hospital (Lishui, China), and written informed 
consent was obtained from the patient and her father prior to 
participation in the current study. Upon physical examination, 
no symptoms of note were detected. Blood and stool routine 
examination, α‑fetal protein concentration, carcinoembryonic 
antigen and carbohydrate antigen CA  199 levels were all 
normal.

A gastroscopic examination revealed a large and mobile 
submucosal lesion in the cardia, with a diameter of 3  cm 
(Fig. 1). The mucosa was smooth and the cardiac ostium of the 
stomach was mildly strictured, with no evidence of bleeding 
or ulceration. Pinch biopsies demonstrated a normal gastric 
mucosa without Helicobacter  pylori infection; therefore, 
gastric submucosal leiomyomatosis was suspected. Endoscopic 
ultrasonography (EUS) detected a large submucosal lesion 
in the cardia and the mucosa was smooth. A medium and 
hypoechoic mass measuring 3 cm in diameter was detected in 
the muscularis propria, which was subsequently diagnosed as 
a stromal tumor (Fig. 2). Using abdominal multi‑detector‑row 
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Figure 1. Gastroscopy demonstrated a submucosal lesion.

Figure 3. Contrast computed tomography of the upper abdomen demonstrated 
a non‑enhanced lesion in the cardia of the stomach.

Figure 2. Endoscopic ultrasonography confirmed a medium and hypoechoic 
mass in the muscularis propria in the cardia.
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computed tomography (CT), a quasi‑circular lesion of cystic 
density without enhancement was detected in the cardia 
that measured 3.0x2.5 cm. No calcification or septation was 
detected (Fig. 3). Subsequent magnetic resonance imaging 
(MRI) demonstrated a smooth and quasi‑circular lesion with 
high T2 and equal T1 signal intensity without enhancement; 
therefore, a cyst in the cardia of the stomach was suspected 
(Fig. 4). Esophagus barium opacification revealed that the 

cardia of the stomach was compressed (Fig. 5). Based on 
these results, the patient was preoperatively diagnosed with a 
stromal tumor in the cardia of the stomach.

During an exploratory laparotomy, a smooth cystic mass 
was detected between the submucosa and seromuscular layers, 
which measured 3.0x2.5 cm. The lumen of the stomach was 
intact and no discrete nodules were noted. The mass was 
successfully resected. Subsequent inspection of the specimen 
demonstrated that it was cystic and filled with viscous, mucoid 
cream‑colored fluid. Microscopic analysis of the sections was 
conducted with a Microm HM 325 rotary microtome (Thermo 
Fisher Scientific, Waltham, MA, USA) following hematoxylin 
and eosin staining (Sinopharm Chemical Reagent Co., Ltd., 
Shanghai, China). This revealed that the cystic wall of the 
cardia consisted of smooth muscle fibers with focal mucous 
glands and ciliated columnar epithelia without any cytologic 
atypia. Thus, the diagnosis of a bronchogenic cyst in the 
cardia of the stomach was confirmed based on its histological 
appearance (Fig. 6), in accordance with a previous report (15). 
Postoperatively, the patient recovered successfully and the 
epigastric pain disappeared. At the 10 month follow‑up, a 
total abdominal CT revealed no recurrence of lesions. At a 
12 month follow‑up, there was no evidence of recurrence 
and, as of the last follow-up in December 2014, the patient 
had reported no symptoms such as nausea, epigastric pain or 
abdominal distention.

Discussion

In order to more extensively study bronchogenic cysts of 
the stomach, these were researched using the keywords 
‘bronchogenic cyst of the stomach’ in Medline/PubMed 
(www.ncbi.nlm.nih.gov/pubmed). The final date of data collec-
tion was in August 2014. All cases confirmed by pathology, 
and cases with imaging characteristics typical of bronchogenic 
cysts of the stomach were included, regardless of patient age 
and gender. Cases without typical pathological or imaging 
features were excluded, and this search only included papers 
published in English. To the best of our knowledge, as of 
August 2014, 34 cases of gastric bronchogenic cysts had been 
reported under these search conditions. These cases are listed 
in Table I.

Bronchogenic cysts result from a developmental malforma-
tion in the foregut during weeks 3‑7 of embryonic development. 
Migration of these cysts can occur when the attachments to the 
trachea or esophagus are not maintained (16). Bronchogenic 
cysts are lined with cuboida or pseudostratified ciliated 
epithelium and may or may not be surrounded by elastic 
fibres, smooth muscle and cartilage. The predominant loca-
tions include the hilar and middle mediastinal area, whereas 
extrathoracic and subdiaphragmatic bronchogenic cysts are 
rare  (15). There are <100 subdiaphragmatic bronchogenic 
cyst cases reported in the literature (17), but cases of cysts in 
the gastric wall are rare. Gastric bronchogenic cysts exhibit a 
higher prevalence in females (female to male ratio, 21:14), with 
a median age of development at 43 years old. Only 1 previous 
case was reported to be multifocular. Of the cases reported 
to date, 48.57% (17/35) were asymptomatic and arbitrarily 
located (16,18); however, a number of patients with gastric 
bronchogenic cysts have presented with abdominal pain, with 

Figure 5. Esophagus barium opacification revealed that the cardia of stomach 
was compressed. Arrow indicates area of compression.

Figure 6. Histological overview using hematoxylin and eosin staining dem-
onstrated that the cystic wall was lined with ciliated respiratory epithelia 
without cytologic atypia. Original magnification, x100.

Figure 4. Magnetic resonance imaging of the upper abdomen revealed a 
high T2 signal focus.
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or without accompanying diseases, such as peptic ulcers or 
cholelithiasis (15). 

Gastric bronchogenic cysts are most commonly located 
posterior to or on the posterolateral side of the stomach near 
the gastroesophageal junction. The size of cyst can vary 
between 1.7 cm and 15.0 cm in diameter. Notably, ~80% of 
gastric duplication cysts do not locate to, nor interact with the 
mucosa (19), and only 2 cases of intramucosal cysts have been 
reported (20,21). In the remainder of the identified cases of 
gastric bronchogenic cysts, the cyst was continuous with the 
stomach wall or surrounded by smooth muscle that is continuous 
with the muscle of the stomach. With the exception of elevated 
CA 19‑9 levels in 2 of the cases (8,22), other tumor markers in 
the majority of cases were all normal, suggesting that there are 
no specific tumor markers for this condition. Postoperatively, 
the elevated CA 19‑9 levels were found to be normalized. 
Certain cases also presented with gastric carcinoma (23,24); 
chronic inflammation of the gastric mucosa resulting from the 
bronchogenic cyst may have caused adenocarcinoma in the 
stomach (23). The present study demonstrated that gastroscopy 
and imaging examinations may be able to locate the lesion; 
however, they cannot provide qualitative diagnoses. However, 
Lee et al (25) suggested that when a lesion is suspected to be 
a solid tumor on the basis of EUS and CT investigations and 
has a positive pillow sign (a surface indentation observed upon 
pushing the mass with closed biopsy forceps), the possibility 
of a bronchogenic cyst should be investigated. Several of these 
lesions are misdiagnosed as solid mass lesions based on CT 
and MRI results (26), which may be attributed to the thick 
proteinaceous contents of these cysts (27). 

Radiographically, bronchogenic cysts are typically 
cystic in nature and compress adjacent structures (28). It is 
difficult to distinguish them from other cysts solely on the 
basis of imaging. Ubukata et al (9) demonstrated that far 
greater clarity was achieved when using MRI, as compared 
with CT, and emphasized the applicability of this method. 
In the present case, the high signal intensity on T1‑weighted 
and T2‑weighted images suggested that the mass contained 
mucinous or proteinaceous fluid. EUS is not useful for 
demonstrating the submucosal location of the cyst, but it may 
help to distinguish masses that involve the posterior stomach 
from masses associated with the tail of the pancreas or the 
left adrenal gland. It has previously been demonstrated that, 
when clinically indicated, EUS‑fine needle aspiration (FNA) 
biopsy can be used in the definitive diagnosis of gastric 
bronchogenic cysts  (2), particularly as EUS‑FNA has a 
sensitivity of 93‑95%, a diagnostic rate of 82‑86%, and a low 
complication rate of only 1‑3% (29‑31). Such complications 
include recurrence, ulceration, infection and hemorrhage. 
Clinicians should be vigilant for these complications as 
they may further complicate surgical intervention due to 
the associated adhesion  (32). In the 35 cases analyzed in 
the present study, 3 cases were preoperatively diagnosed by 
needle biopsy, whereas the majority of the remaining cases 
were misdiagnosed as stromal tumors or other benign lesions 
and one previous case was misdiagnosed due to concomitant 
gastric carcinoma (23).

When a cyst is enlarged and becomes symptomatic, 
surgery can be complicated and hazardous. Furthermore, it 
has previously been demonstrated that gastric bronchogenic 

cysts are capable of malignant transformation  (33‑35). 
Therefore, resection is recommended once the lesion 
has been identified. However, Seddik et al  (4) reported a 
patient with an unchanged lesion at a 3‑year follow‑up. 
Sato et al (29) demonstrated another case which was diag-
nosed by endosonography‑guided FNA biopsy without 
surgical resection. The results of the present literature 
review suggest that small and asymptomatic cases should 
be carefully followed up; however, for symptomatic cases, 
such as the one described in the present case report, resec-
tion is recommended. In the present case, the epigastric pain 
resulted from the expanding mass pressing on the cardia, 
which was misdiagnosed as a stromal tumor due to its rarity. 
In order to decrease postoperative complications and enhance 
recovery, laparoscopic or endoscopic surgeries remain the 
first choice for treatment (36‑39). Care should be taken in 
order to avoid intraoperative rupture of the cyst, particularly 
with infected cysts where postoperative infectious complica-
tions are common. Since the gastric mucosa is easily injured 
and anastomosis performed under laparoscopy may result 
in postoperative anastomosis leakage, open surgery was 
selected in the present case, as the gastric bronchogenic cyst 
was located in the submucosa of the cardia.

In conclusion, gastric bronchogenic cysts are rare and 
the symptoms are atypical. CT, MRI and EUS‑FNA may be 
selectively used for evaluation; however, the recommenda-
tion of surgical intervention for asymptomatic cases remains 
controversial.
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