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Abstract 
Ectopic pancreatic tissue is an uncommon developmental anomaly. The condition mostly 
occurs in the gastrointestinal tract and is usually asymptomatic. It rarely causes symptoms 
of inflammation, bleeding and perforation, and has potential for malignant change. Though 
it is an uncommon condition, cases of ectopic pancreas have been reported worldwide. 
Preoperative diagnosis of ectopic pancreas is challenging because of its nonspecific 
symptoms and signs. Owing to the revolution of minimally invasive surgery, submucosal 
tumors of the stomach can be resected by laparoscopic techniques. We have earlier 
reported on a case of ectopic pancreas in the stomach treated by robotics-assisted 
laparoscopic wedge resection. Herein, we report a case of ectopic pancreas in the prepyloric 
region of the stomach. A 44-year-old female presented with a two-week history of 
epigastralgia with radiation to the back. She received endoscopy check-up which disclosed a 
mass in the stomach. By endoscopic findings, a submucosal lesion in the prepyloric region 
with umbilical folding on the mucosa was identified. The umbilical folding on the mucosa 
hint the orifice of the duct of ectopic pancreas into the gastric mucosa suggestive of ectopic 
pancreas. Contrast-enhanced abdominal computed tomography showed a 5 cm cystic mass 
with heterogeneous content. To sum it up, the patient was diagnosed as ectopic pancreas in 
the stomach. She underwent laparoscopy-assisted antrectomy with Billroth I anastomosis 
(excision of the antrum and prepyloric region with reconstruction of gastrointestinal 
continuity by gastroduodenostomy) and had an uneventful hospitalization course. The 
histopathology of the resected tumor demonstrated ectopic pancreatic tissue in the gastric 
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wall. To the best of our knowledge, excision of gastric ectopic pancreas using laparoscopy-
assisted antrectomy with Billroth I anastomosis has never been reported in the literature. 
 

Introduction 

Ectopic pancreas is defined as abnormally situated pancreatic tissue with its own 
ductal and vascular systems and without anatomical contiguity with normal pancreas 
[1, 2]. However, the situation seldom induces symptomatic complaints. Therefore, 
preoperative diagnosis of ectopic pancreas is very difficult. Occasionally it is an 
incidental laparotomy or imaging finding. Most patients with ectopic pancreas are 
asymptomatic, and if present, symptoms are nonspecific and depended on the anatomic 
location [1–8]. Most of the reported cases are located in the stomach or duodenum 
[1, 2]. The other cases were reported in the lower gastrointestinal tract [1–5], 
retroperitoneum [9], biliary system [10] or intrathoracic region [11]. Complete 
resection of ectopic pancreatic tissue to eliminate the symptoms is the surgical 
principle [12, 13]. For lesions in the digestive tract, the surgeon should consider 
anatomic and physiologic aspects. The final diagnosis is made according to the 
histopathological evidence of ectopic pancreatic tissue. We report here a successful 
case of laparoscopy-assisted antrectomy with Billroth I anastomosis for a protruding 
gastric submucosal tumor with ectopic pancreas in a 44-year-old female. 

Case Report 

A 44-year-old female presented with acute episodes of severe epigastric pain with radiation to the 
back during the past 2 weeks before admission. Her past history was notable for hypertension and a 
previous cesarean section 12 years before. She denied any history of blunt abdominal trauma, blood 
vomiting, tarry stool passage or weight loss. Her vital signs revealed a body temperature of 36.7°C, a 
blood pressure of 123/81 mm Hg, a heart rate of 69 beats/min and a respiratory rate of 18/min. 
Gastroscopy at another institution revealed a submucosal mass in the gastric antrum with umbilical 
folding suggestive of the possibility of ectopic pancreas (fig. 1).  

On physical examination there was no anemia or jaundice. No abdominal mass was palpated and 
bowel sounds were normal without bruit on auscultation. Laboratory data included a hemoglobin 
of 14.0 g/dl (normal 12–16), a hematocrit of 40.9% (normal 37–47) and a white blood cell count 
of 5,200/mm3 (normal 4,500–10,000). Serum blood urea nitrogen was 15 mg/dl (normal 820), 
creatinine 0.7 mg/dl (normal 0.7–1.5), total bilirubin 0.4 mg/dl (normal 0.2–1.2), glutamate 
oxaloacetate transaminase 16 IU/l (normal 8–38), glutamate pyruvate transaminase 25 U/l (normal 
4–14), amylase 57 U/l (normal 43–116) and lipase 30 U/l (normal 13–60). The tumor markers were 
carcinoembryonic antigen 0.92 ng/ml (normal <5) and carbohydrate antigen 19-9 9.32 U/ml (normal 
<37). Chest radiograph and electrocardiography were unremarkable. Contrast-enhanced computed 
tomography (CT) of the abdomen revealed a 5 cm submucosal mass with cystic contents and a 
thickened wall located in the gastric antrum (fig. 2). To summarize the history and clinical 
examinations, the patient was diagnosed as having a submucosal tumor of stomach, suspected ectopic 
pancreas. 

The patient underwent laparoscopy-assisted antrectomy. At operation, the video port was set by 
an 11 mm incision at the umbilical region and pneumoperitoneum was created (Hasson’s technique). 
The other three working ports were set as one 12 mm channel in left midclavicular plane and two 
5 mm channels in right midclavicular line and right anterior axillary line. The mass was located in the 
antrum and occupied the prepyloric region (fig. 3). The gastrocolic ligament and the lesser omentum 
were divided by the energy-based cutting device (Ligasure scalpel). The stomach and duodenum were 
resected by the endoscopic gastrointestinal anastomotic device (GIA linear cutters). The specimen 
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including the mass and the gastric antrum was resected completely (fig. 4). Reconstruction of 
gastrointestinal continuity was created by handsewn Billroth I anastomosis (gastroduodenostomy) 
via a minilaparotomy just upon the surgical field. The excised specimen showed a submucosal mass of 
stomach with umbilical folding on the mucosa (fig. 5) and the mass consisted of a well-defined cyst 
filled with clear fluid (fig. 6). Intraoperative histological frozen section of the submucosal tumor 
confirmed the benign nature of the mass. Histopathological assessment of the resected specimen 
showed a picture of ectopic pancreatic tissue in the gastric submucosa with cystic dilatation of the 
ducts (fig. 7), which was lined by columnar epithelium. The ectopic pancreatic tissue was separated 
by fibrogranulation tissue (fig. 8). The patient was discharged 9 days after surgery following an 
uneventful recovery. 

Discussion 

Ectopic pancreatic tissue is an uncommon developmental anomaly and mostly 
occurs in the gastrointestinal tract [1–5, 14] and rarely in the mediastinum [11], the 
gallbladder [10] or the retroperitoneum [9]. This condition is usually asymptomatic 
and rarely complicated by pancreatitis [4], gastrointestinal tract bleeding [3, 6], 
perforation [5] or malignant transformation [1, 7, 8], based on anatomical location [1]. 
Although serum amylase and lipase were normal, our patient presented with severe 
epigastralgia with radiation to the back suggestive of acute inflammation due to 
pancreatic duct occlusion with the evidence of cystic change on CT and the surgical 
specimen [15]. Preoperative diagnosis for ectopic pancreas is difficult even though 
there are some specific endoscopic signs and endoscopic ultrasound with fine needle 
aspiration is recommended [1]. The endoscopic findings of our patient demonstrated 
the presence of umbilical folding on the mucosa of the mass which made us alert for the 
diagnosis. 

Limited gastrectomy for benign lesions in the stomach is a safe and feasible 
surgical procedure, though endoscopic mucosal resection is an alternative [12, 16]. 
Harold et al. [13] reported 4 cases of ectopic pancreas in the stomach who underwent 
transgastric laparoscopic resection. Furthermore, we have reported a successful case 
of robotic-assisted laparoscopic wedge resection for ectopic pancreas in a 14-year-old 
girl [2]. Laparoscopic excision with or without intraoperative histology confirmation 
has been suggested for ectopic pancreas in the stomach [13, 17]. In our case, the 
submucosal tumor occupied the prepyloric region and postoperative stricture might 
occur after wedge resection of the submucosal tumor. Endoscopic mucosal resection 
was not suitable for our patient either because there is a 10% chance of subserosal 
invasion of the gastric lesion [1]. As compared with conventional open gastrectomy, 
laparoscopy-assisted Billroth I gastrectomy is a less invasive surgical technique 
with less surgical trauma, less impaired nutrition, less pain, rapid recovery of 
gastrointestinal function, shorter hospital stay, and without decrease in operative 
curability [18]. Laparoscopic wedge resection of gastric benign lesion with the 
handsewn method is a valid treatment for selected gastroduodenal tumors in terms 
of feasibility, safety and cost [19]. We performed the handsewn technique after 
laparoscopic antrectomy via a minilaparotomy just upon the surgical field not only to 
facilitate suture security, but also to remove the specimen without manipulating the 
tumor. 

In summary, laparoscopy-assisted Billroth I gastrectomy is safe and feasible for 
larger cystic tumors, such as ectopic pancreas of the stomach in the case presented.  
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Fig. 1. A submucosal mass protruded into the lumen of the antrum of the stomach. The tumor was 
5 cm in diameter, with umbilical folding on the mucosa (arrow). Usually ectopic pancreas in the 
stomach presents an orifice for the secretory duct from the pancreatic tissue which causes the 
appearance of umbilical folding on gastroscopic findings. 

 
 

 

Fig. 2. Contrast-enhanced abdominal CT revealed the mass containing mixed solid (left) and cystic 
content (right) (arrows). The cystic part in the solid tumor was considered as mixed fluid and soft 
tissue in the tumor. The pancreatic juice from the ectopic pancreas comprised cystic content.  
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Fig. 3. At laparoscopic surgery, the mass could be identified and grasped by the instrument in the 
lower portion of the stomach. The location of the tumor was just before the duodenum, the so-called 
prepyloric region. 

 
 

 

Fig. 4. The antrum and prepyloric region of the stomach including the tumor was excised completely 
(en bloc resection) by laparoscopic procedure.  
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Fig. 5. The resected specimen was incised and a small oval pit on the mucosa of the stomach could be 
identified which was the opening of the secretory duct of the ectopic pancreas (arrow). The picture 
was mentioned as umbilical folding, an endoscopic finding of ectopic pancreas in the stomach.  

 
 

 

Fig. 6. A wall-off cystic lesion was identified (arrow). The specimen was fixed in formalin (solution 
containing 10% formaldehyde) for 16 h. The arrowhead indicates the mucosa of the stomach. 
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Fig. 7. Microscopically, the formalin-embedded paraffin slide was stained by hematoxylin and eosin 
reagent (H&E stain). H&E stain is a popular staining method in pathology and histology. The nucleus 
of the cells appeared purple by the hematoxylin staining. The cytoplasm of the cells showed pink 
color after eosin staining. The picture was amplified 40 times. The pancreatic acini (arrow) consisted 
of many pink cells with purple nucleus (pancreatic cells) separated by fibrous tissue (arrowhead).  

 
 

 

Fig. 8. H&E staining and 200× amplification showed that the pancreatic acini (arrow) consisted of 
the cells of the ectopic pancreas and that the interlobular duct (arrowhead) was lined by columnar 
epithelium. 
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