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Abstract
BACKGROUND
Intraductal papillary mucinous neoplasm (IPMN) is a rare pancreatic tumor and has the potential to become malignant. Surgery is the most effective treatment at present, but there is no consensus on the site of resection. Heterotopic pancreas occurs in the gastrointestinal tract, especially the stomach and duodenum but is asymptomatic and rare. We report a case of ectopic pancreas with IPMN located in the jejunum.

CASE SUMMARY
A 56-year-old male patient suffered from severe pain, nausea and vomiting due to a traffic accident and sought emergency treatment at our hospital. Contrast-enhanced computed tomography of the whole abdomen suggested splenic congestion, which was considered to be splenic rupture. Emergency laparotomy was performed, and the ruptured spleen was removed during the operation. Unexpectedly, a cauliflower-like mass of about 2.5 cm × 2.5 cm in size was incidentally found about 80 cm from the ligament of Treitz during the operation. A partial small bowel resection was performed, and postoperative pathology confirmed the small bowel mass as heterotopic pancreas with low-grade IPMN.

CONCLUSION
Ectopic pancreas occurs in the jejunum and is pathologically confirmed as IPMN after surgical resection. 
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Core Tip: We report a patient who was admitted to the hospital because of splenic rupture caused by vehicle trauma. Exploratory laparotomy, splenectomy, small intestinal tumor resection, abdominal cavity irrigation and drainage were performed. Postoperative pathology confirmed a diagnosis of ectopic pancreas with intraductal papillary mucinous neoplasm.


INTRODUCTION
The heterotopic pancreas is anatomically separated from the main gland, and there is no continuity of blood vessels and ducts between the two[1]. Heterotopic pancreas usually occurs in the upper gastrointestinal tract, and the stomach, duodenum and proximal jejunum are the most common sites[2]. Although the disease is usually insidious and asymptomatic, some patients may experience abdominal pain, nausea, and vomiting. Heterotopic pancreas is often identified during other abdominal procedures or by accident during imaging examinations or autopsy and is more common in middle-aged males[2,3]. Ectopic pancreatic tissue also has the possibility of malignant transformation[4,5].
Intraductal papillary mucinous neoplasm (IPMN) is a pancreatic cystic tumor. It originates from pancreatic ductal epithelial cells, grows in a papillary pattern and can secrete mucin to form mucus[6,7]. According to epithelial dysplasia and malignant potential, IPMN can be divided into four types: adenoma; borderline carcinoma; carcinoma in situ; and invasive carcinoma[8,9]. The average age of onset of IPMN is 64 years, and the prevalence of IPMN is higher in males than in females[10]. IPMN is usually asymptomatic, but some patients may present with abdominal pain, weight instability, new-onset diabetes, pancreatitis and jaundice caused by pancreatic duct obstruction[7]. IPMN has the characteristics of malignant transformation and can eventually transform into invasive carcinoma[11]. Here, we report a rare case of pancreatic heterotopic location in the jejunum and ectopic pancreas pathologically confirmed as low-grade IPMN.

CASE PRESENTATION
Chief complaints
A 56-year-old male patient presented with trauma from a car accident 5 h prior to admission to the hospital.

History of present illness
The patient presented to the emergency department of our hospital with severe abdominal pain accompanied by nausea and vomiting, severe pain in both lower limbs and inability to stand after being hit by a motor vehicle 5 h earlier. Abdominal computed tomography (CT) showed that the shape of the spleen was irregular, and the internal density was uneven. The spleen and stomach had multiple, high-density liquid shadows. It was considered that the spleen might have ruptured because there was perisplenic hemorrhage (Figure 1).

History of past illness
Ten years ago, the patient developed chronic nephritis and urine volume gradually decreased. Uremia developed 1 year later. The patient remained anuria and was treated with hemofiltration three times a week. He regularly took creatinine-lowering medications.

Personal and family history
The patient’s personal and family history was not remarkable.

Physical examination
The patient had abdominal tenderness, rebound tenderness and muscle tension.

Laboratory examinations
Laboratory examinations showed abnormalities in white blood cell count 13.64 × 109/L (reference range: 3.5 × 109-9.5 × 109/L), potassium 6.38 mmol/L (reference range 3.5-5.1 mmol/L), creatinine 1027 µmol/L (reference range 58-110 µmol/L), urea 30 mmol/L (reference range 3.2-7.1 mmol/L) and hemoglobin 85 g/L (reference range 130-175 g/L).

Imaging examinations
Abdominal CT showed that the shape of the spleen was irregular, its internal density was uneven, and multiple, high-density liquid shadows were seen in the spleen and stomach, which suggested spleen rupture and perisplenic hemorrhage (Figure 1). 

FINAL DIAGNOSIS
Under light microscopy, ectopic pancreatic tissue was seen in the muscular layer or submucosa of the intestinal wall, along with normal pancreatic ducts and acinar structures. Some of the ducts were dilated and lined by a single layer of gastric glandular epithelium, and some of the epithelia showed papillary growth with oval nuclei at the base. The cytoplasm was rich with mucus (Figure 2). The resected small intestinal mass suggested ectopic pancreatic tissue with low-grade IPMN. The immunohistochemistry of the tumor cells were diffusely positive for MUC5A, CDX2, CK7, CK20, AB-PAS and Ki67 (Figure 3). The patient was eventually diagnosed with low-grade IPMN, ectopic pancreas, splenic rupture and renal insufficiency.

TREATMENT
The patient underwent emergency laparotomy and splenectomy under general anesthesia. There was a 2.5 cm × 2.5 cm cauliform mass 80 cm from the small intestine to the ligament of Treitz, and partial small bowel resection was performed (Figure 4). During the operation, 100 mL liquid crystal, 2 U white and red blood cell suspension and 200 mL plasma were injected. There was 1500 mL blood loss and anuria. The patient was in critical condition because of severe trauma, blood loss and renal insufficiency. He was transferred to the intensive care unit and was given assisted ventilation, active blood transfusion, fluid replacement and anti-shock and anti-infection treatment. As the patient had a history of chronic renal insufficiency and was in the uremic stage, hemofiltration treatment was given in the intensive care unit.

OUTCOME AND FOLLOW-UP
The patient abandoned treatment.

DISCUSSION
Heterotopic pancreas is usually asymptomatic and < 2 cm, making the diagnosis difficult. The lack of effective and specific detection methods means that many patients may be misdiagnosed before surgery[12,13]. The most common CT finding is a submucosal oval mass with different lobes at the edge[2]. Submucosal tumors are usually seen on endoscopy. However, because they are covered by normal mucosa, a valid diagnosis depends on tissue validation of the submucosa[14]. The most widely accepted mechanism of ectopic pancreas is the dislocation theory, in which pancreatic tissue deposits fall into the developing gastrointestinal system and are separated from the main body of the pancreas[15,16].
According to the location of the lesion in the pancreatic duct, IPMN can be classified into three types: main duct; branch duct; and mixed IPMN. The key to differentiating IPMN from other cystic neoplasms of the pancreas, especially from serous and mucinous cystic neoplasms, depends on the location of the tumor in the pancreatic duct[17]. All pancreatic cysts > 10 mm should be examined by CT or enhanced magnetic resonance imaging (MRI) with magnetic resonance cholangiopancreatography (MRCP). MRI/MRCP is the preferred method of examination. In addition, endoscopic ultrasound can be used to perform cyst puncture to detect the content of carcinoembryonic antigen, amylase and other indicators in fluid samples to assist diagnosis or differential diagnosis.
Surgery is the most commonly used treatment, but the consensus guidelines published in 2006 recommended that asymptomatic branch duct IPMN < 30 mm with no solid nodules can be monitored and observed first. Therefore, the choice of treatment depends on the type of IPMN and the nature and size of the tumor[18].
Our patient is a special case of heterotopic pancreas with IPMN. Emergency splenectomy was performed because of the rupture of the spleen. A small intestinal mass was accidentally found during the operation, and small intestinal tumor resection was performed after explaining the condition to the family members during the operation and consent was obtained. Although the nature of the mass was confirmed as heterotopic pancreas with low-grade IPMN by postoperative pathology, we did not take the specimen of the pancreas for pathological examination during the operation as it is difficult diagnosing heterotopic pancreas, which was considered normal when the small intestinal mass was found. Therefore, more comprehensive considerations about the diagnosis and treatment of the disease are required.

CONCLUSION
Heterotopic pancreas with low-grade IPMN is a rare disease. This case may provide clinicians with a broader vision of heterotopic pancreas or IPMN to provide some new ideas for the diagnosis and differential diagnosis of pancreatic-related diseases.
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Figure Legends
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Figure 1 Computed tomography showed perisplenic fluid accumulation.
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Figure 2 Histopathological analysis of the resected ectopic pancreas. A: × 15 magnification; B: × 40 magnification; C: × 100 magnification.
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Figure 3 Immunohistochemical examination of the resected ectopic pancreas. A: MUC5A (× 100 magnification); B: CDX2 (× 100 magnification); C: CK7 (× 100 magnification); D: CK20 (× 100 magnification); E: AB-PAS (× 100 magnification); F: Ki67 (× 100 magnification).
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Figure 4 Resected spleen and ectopic pancreas (located in jejunum). The yellow arrow indicates the resected spleen, and the red arrow indicates the ectopic pancreas.
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