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Abstract
BACKGROUND
Gastric bronchogenic cysts (BCs) are extremely rare cystic masses caused by abnormal development of the respiratory system during the embryonic period. Gastric bronchial cysts are rare lesions first reported in 1956; as of 2019, only 37 cases are available in the MEDLINE/PubMed online databases. BCs usually have no clinical symptoms in the early stage, and their imaging findings also lack specificity. Therefore, they are difficult to diagnose before histopathological examination.

CASE SUMMARY
A 55-year-old woman presented at our hospital with intermittent epigastric pain. She had a slightly high level of serum carbohydrate antigen 72-4 (CA 72-4). Endoscopic ultrasound found that a cystic mass originated from the submucosa of the posterior gastric wall near the cardia, indicating a diagnosis of cystic hygroma of the stomach. Furthermore, a computed tomography scan demonstrated a quasi-circular cystic mass closely related to the lesser curvature of the gastric fundus with a low density. Because the imaging examinations did not suggest a malignancy and the patient required complete resection, she underwent laparoscopic surgery. As an intraoperative finding, this cystic lesion was located in the posterior wall of the fundus and contained some yellow viscous liquid. Finally, the pathologists verified that the cyst in the fundus was a gastric BC. The patient recovered well with normal CA 72-4 levels, and her course was uneventful at 10 mo.

CONCLUSION
This is a valuable report as it describes an extremely rare case of gastric BC. Moreover, this is the first case of BC to present with elevated CA 72-4 levels.
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[bookmark: _Hlk28550166][bookmark: _Hlk28550591][bookmark: _Hlk28465551]Core tip: Gastric bronchogenic cysts (BCs) are extremely rare and present as non-characteristic cysts on preoperative examinations. We report a rare case of gastric BC with elevated carbohydrate antigen 72-4 which is symptomatic and even not be considered for a correct diagnosis before surgery. The diagnosis of gastric BC was confirmed by the final pathological results after laparoscopic resection. We emphasize that BCs should be included in the differential diagnosis of cysts occurring in the stomach detected by imaging. And we recommend trying to acquire indication whether the mass invades the stomach wall through enhanced computed tomography to give doctors confidence in diagnosis. Endoscopic ultrasound-guided fine needle aspiration may provide the definite diagnosis of gastric BCs and even allows for conservative treatment, but much research will be still needed to confirm that.


[bookmark: OLE_LINK17]INTRODUCTION
Gastric bronchogenic cysts (BCs) are an extremely rare congenital disease. They present as a cystic mass formed due to the abnormal development of the respiratory system during the embryonic period[1]. According to the location of the lesion, they can be divided into a mediastinal type, an intrapulmonary type, and an ectopic type[2]. Compared with rare extrathoracic and subdiaphragmatic BCs, gastric BCs are even more hard to be seen[3]. It has been put forwarded that BCs may have very rare chances to lose contact with the tracheobronchial tree and migrate to other parts[4]. Gastric bronchial cysts was first reported in 1956, and as of 2019, only a few cases have been described in reports available in the MEDLINE/PubMed online databases. The age at diagnosis of BCs covers a large range, from 25 to 81 years, its incidence is approximately twice as high in females as in males, and it generally occurs in the posterior wall of the gastric body and the lesser curve of the stomach[5]. Usually, there are no obvious clinical symptoms in the early stage of the disease, but upper abdominal pain, nausea, and vomiting are the most common symptoms at present. These may be related to the enlargement of the cyst causing swelling and exerting pressure on surrounding tissues and organs or secondary infection and perforation[6]. Its imaging findings also lack specificity. In view of the above situation, diagnosing this condition before surgery is difficult, and the rate of misdiagnosis is high; however, fortunately, its prognosis is good[7]. To lay a foundation for future clinical work, we report a 55-year-old patient with gastric BC and performed a review of the literature.

CASE PRESENTATION
Chief complaints
Intermittent epigastric pain.

History of present illness
A 55-year-old Chinese female patient visited our hospital presenting with intermittent epigastric pain for 3 mo with no nausea, vomiting, sour regurgitation, belch, dysphagia, melena, or weight loss. In addition, she recovered spontaneously.

History of past illness
She had a history of contrast medium-related hypersensitivity reactions.

Personal and family history
She had a caesarean section 27 years ago.

Physical examination upon admission
Her abdomen was smooth and soft and free of tenderness or an overt mass. The bowel sounds were normal.

Laboratory examinations
On admission, among the tumor markers, only carbohydrate antigen 72-4 (CA 72-4) level was slightly high at 8.30 U/mL (normal range, 0-6.9 U/mL). Other results, including blood biochemistry, complete blood count and so on, were within normal limits.

Imaging examinations
An endoscopic ultrasound (EUS) examination showed a 45 mm × 49 mm single cyst originating from the gastric submucosa. It also revealed that the cyst, without any echoes or colour flow signals, was located in the posterior wall of the fundus close to the cardia. These results indicated the possibility of cystic hygroma of the stomach (Figure 1). Furthermore, a plain computed tomography (CT) scan demonstrated a 52 mm × 43 mm quasi-circular mass. It appeared to have a low density of 29 HU and was closely related to the stomach wall of the lesser curvature of the gastric fundus, which also showed an extraluminal growth pattern with an obvious border (Figure 2). In addition, no obvious enlarged lymph nodes were found around the stomach or retroperitoneal area. Based on the above findings, a possibility for benign cyst of the gastric submucosa was considered preoperatively.

FINAL DIAGNOSIS
[bookmark: _Hlk25790125]Based on the obtained specimen, this mass was accompanied by a complete capsule with a rough inner wall and measured approximately 70 mm × 60 mm × 20 mm in size. It was found to contain viscous yellow liquid. Microscopically, pseudostratified ciliated columnar epithelial cells could be observed in the cyst lining, and the structure of these cells was the same as that of the bronchus (Figure 4). Combined with immunohistochemical staining for CK7 (+), CK20 (-), TTF1 (-), and S-100 (-), the pathologists ultimately verified that this cystic mass of the fundus was a gastric BC.

TREATMENT
As the above imaging examinations did not clearly indicate the benign or malignant nature of the cyst and the patient wished to have the lesion completely removed, we performed a da Vinci robotic-assisted laparoscopic partial gastrectomy. Intraoperative findings of this cystic mass showed it was a smooth single-port cyst originating from the submucosa of the posterior gastric wall close to the cardia. Through surgical exploration, the gastric cavity was confirmed to be intact and smooth, and no discrete nodules were noted. Then, the cystic mass was curatively resected from the stomach, and the surgeons paid attention to avoiding cyst rupture simultaneously (Figure 3).

OUTCOME AND FOLLOW-UP
The patient recovered well, and her symptoms disappeared completely with a repeat CA 72-4 level normalized to 24 U/mL (0-37 U/mL) after surgery. There was no recurrence in the following 10 mo.

DISCUSSION
On imaging, a rounded cystic lesion with a well-defined boundary and no intracystic septa was noted. EUS is usually used to determine which layer of the gastric wall the lesion originates from and its general location. EUS can also reveal liquid within the cyst depending on the smooth wall and almost no echo in the lumen[8]. CT shows the location of the cyst and its relationship with surrounding tissues. On a plain CT scan, a hypodense lesion was observed, while on contrast-enhanced scan, there was no enhancement[8]. Approximately half of the cysts showed a water density value of less than 20 HU on CT[8,9]. It should be noted that if the fluid component within the cyst is thick due to a high protein content, haemorrhage, infection or calcification, a deep lesion, or poorly displayed flow signal, ultrasonography will show hypoechoic signals, and the CT value will increase[4,9-11]. These cause the cysts to be easily mistaken for solid tumors[2,12,13].
Above CT and EUS features are still not characteristic to distinguish gastric BCs from other lesions found in the submucosa of the stomach.
The final diagnosis usually depends on a pathological examination of postoperative specimens. Pathological examination will show that the capsule contains viscous or jelly-like fluid and that the wall of the capsule is lined with pseudostratified ciliated columnar epithelium accompanied by glands, smooth muscle, and cartilage tissue in partial lesions[2,14]. Some scholars believe that the discovery of ciliated respiratory epithelium and mucin on the stomach wall by EUS-guided fine needle aspiration (EUS-FNA) is sufficient for a presumptive diagnosis of cyst type, although cyst wall cartilage is considered to be the most classic basis for diagnosing BCs, a feature that cannot be unrecognized by EUS-FNA[15]. However, there is only one case with no recurrence after being diagnosed and treated as gastric BC by EUS-FNA currently[15].
Despite the questionable indications for surgical intervention, the most common choice is to remove the cyst completely via a surgical operation. We suggest that asymptomatic gastric BCs should be followed, while open surgery or laparoscopic surgery should be selected for large and symptomatic lesions, especially those with symptoms of infection and even malignant lesions[16,17]. For smaller lesions, conservative or minimally invasive treatments are also being explored. It has been reported that EUS-FNA and endoscopic mucosal resection successfully cure gastric BCs[15,18].
This is an interesting case with symptoms, elevated CA 72-4, and even unclear preoperative diagnosis. The patient’s epigastric pain was caused by the enlargement of the cyst and compression of the stomach.
[bookmark: _Hlk30425989]One of the most unusual characteristics in this case was the correlative elevated CA 72-4 level, as in all other reported cases CA 19-9 was selected when tumor markers were raised, including those with oesophageal origins[9], gastric origins[18], and mediastinal origins[19,20]. Therefore, this is the first case of gastric BCs to manifest as described above. Consistent with this, these elevated tumor markers returned to normal after surgery[7,9,19-21], prompting us to suggest that there seems to be a direct relationship between the benign BCs and elevated tumor marker levels. However, no specific indicators have been found, and the importance of different elevated tumor markers for gastric BCs needs to be further studied.
[bookmark: _Hlk28463849]The most regrettable thing in this case is that the preoperative diagnosis is not clear. First, it is easy to be ignored on account of the rarity of BCs. The possibility of gastric BCs should be considered when imaging suggests fluid-containing cysts in the gastric submucosa. Second, its non-specific imaging results cannot give a clear hint. Third, because the patient was allergic to the contrast agent, he failed to perform an enhanced CT which will further suggest whether the cystic lesions invaded the gastric wall. At last, after EUS revealed liquid within the cyst, no attempt was made to obtain further cytological diagnosis by EUS-FNA which maybe allow for the possibility of a confirmed diagnosis. We emphasize that BCs should be reserved in the differential diagnosis of cysts occurring in the stomach detected by imaging. And we recommend trying to acquire indication whether the mass invades the stomach wall through enhanced CT to give doctors confidence in diagnosis. EUS-FNA may provide the definite diagnosis of gastric BC and even allows for conservative treatment, but much research is still needed to confirm it.

CONCLUSION
[bookmark: _Hlk28550274]This report is significant because it describes a very rare case of gastric BC. In addition, this is the first report to describe an increase in CA 72-4 levels in BC. This finding could be conducive to achieving better preoperative diagnoses and better choice of treatment and improving our understanding of the disease.
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Figure Legends
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[bookmark: _Hlk25789457]Figure 1 Imaging at admission. An endoscopic ultrasound examination showed a 45 mm × 49 mm single cyst originating from the gastric submucosa (arrow). It also revealed that the cyst, without any echoes or color flow signals, was located in the posterior wall of the fundus close to the cardia. These results indicated the possibility of cystic hygroma of the stomach.
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Figure 2 Imaging at admission. A plain computed tomography scan demonstrated a 52 mm × 43 mm quasi-circular mass (arrow). It appeared to have a low density of 29 HU and was closely related to the lesser curvature of the gastric fundus, which also showed an extraluminal growth pattern with an obvious border.
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[bookmark: _Hlk25789734]Figure 3 Imaging during operation. Intraoperative findings of this cystic mass showed that it was a smooth single-port cyst originating from the submucosa of the posterior gastric wall close to the cardia (arrow). Then, the cystic mass was curatively resected from the stomach, and the surgeons paid attention to avoiding cyst rupture simultaneously.


[image: ]
Figure 4 Postoperative histopathology. Microscopically, pseudostratified ciliated columnar epithelial cells could be observed in the cyst wall, and the structure of these cells was the same as that of the bronchus. Combined with immunohistochemical staining for CK7 (+), CK20 (-), TTF1 (-), and S-100 (-), the pathologists ultimately verified that this cystic mass of the fundus was a gastric bronchogenic cyst (×100).
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