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Adult duodenal intussusception with horizontal adenoma: A rare case report
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Abstract
BACKGROUND
Adult duodenal intussusception rarely occurs, and the majority of duodenal adenomas are located in the descending part of the duodenum. Therefore, adenomas in the horizontal part of the duodenum presenting as duodenal intussusception in adults are extremely rare.

CASE SUMMARY
A 36-year-old man complained of abdominal pain for 13 d. Blood analysis showed anemia. Magnetic resonance cholangiopancreatography and computed tomography revealed a tumor in the horizontal part of the duodenum as the main finding, leading to duodeno-duodenal intussusception. No obvious abnormalities were found on endoscopy or upper gastrointestinal radiography. He was diagnosed with duodenal intussusception secondary to duodenal adenoma. Laparotomy showed duodeno-duodenal intussusception and a tumor in the horizontal part of the duodenum near the ascending part. Postoperative pathology revealed tubular-villous adenoma with low-grade glandular intraepithelial neoplasia (local high-grade intraepithelial neoplasia). He was discharged without complications.

CONCLUSION
This case highlights that rational use of computed tomography, magnetic resonance cholangiopancreatography, endoscopy and upper gastrointestinal radiography for preoperative diagnosis and timely surgery is an effective strategy for the treatment of adult duodenal intussusception with duodenal masses.
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[bookmark: OLE_LINK311][bookmark: OLE_LINK312]Core tip: Adult duodenal intussusception is a challenging disease because of its extremely rare occurrence and nonspecific clinical manifestation, and the differential diagnosis should include digestive tract obstruction and pancreatitis. Here, we present a case of adult duodeno-duodenal intussusception with horizontal adenoma near the ascending part of the duodenum to elucidate and review the pathogenesis, presentation, diagnosis and consensus recommendations of duodenal intussusception. This case highlights the rational use of computed tomography, magnetic resonance cholangiopancreatography, endoscopy and upper gastrointestinal radiography for preoperative diagnosis. Timely surgery is an effective strategy for the treatment of adult duodenal intussusception with duodenal masses.
INTRODUCTION
Intussusception is not common in adults. Duodenal intussusception rarely occurs because the duodenum is relatively fixed in the retroperitoneum[1]. However, its occurrence is usually secondary to malrotational abnormalities[2] and to benign or malignant tumors of the duodenum, such as hamartoma, adenoma and stromal tumors[3]. It has been reported that 88% of duodenal adenomas are located in the descending part of the duodenum, and adenomas located in the horizontal part of the duodenum are rare[4]. Therefore, adenomas in the horizontal part of the duodenum presenting as duodenal intussusception in adults are extremely rare. Here, we present a case of adult duodeno-duodenal intussusception with horizontal adenoma near the ascending part of the duodenum to elucidate and review the pathogenesis, presentation, diagnosis and consensus recommendations of duodenal intussusception.

CASE PRESENTATION
Chief complaints
A 36-year-old man presented to the general surgery clinic of our hospital complaining of abdominal pain for 13 d.

History of present illness
The patient’s symptoms started 13 d ago and were characterized by persistent dull pain in the upper abdomen; the symptoms had been relieved after symptomatic treatment in a local hospital. However, abdominal pain occurred again 1 d ago, and the symptoms were the same as previously experienced.

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

Physical examination
The patient’s temperature was 36.8 °C, heart rate was 87 bpm, respiratory rate was 18 breaths per minute and blood pressure was 122/76 mmHg. Anemia signs and slight tenderness in the upper abdomen were observed, and there were no other typical pathological signs. Our first clinical considerations for the abdominal pain were as follows: space-occupying lesions of the small intestine (possible stromal tumor), followed by possible choledocholithiasis.

Laboratory examinations
Blood analysis showed a hemoglobin level of 75 g/L (normal range > 120 g/L) with a normal leukocytosis level and platelet count. The prothrombin and partial thromboplastin times, the serum C-reactive protein level and the blood biochemistry and urine analyses were normal. The electrocardiogram and chest x-ray results were also normal.

Imaging examinations
[bookmark: OLE_LINK121][bookmark: OLE_LINK122]Magnetic resonance cholangiopancreatography (MRCP) revealed an abnormal mass signal in the distal duodenum with proximal intussusception (Figure 1). An abdominal enhanced computed tomography (CT) scan suggested gallstones in the lower part of the common bile duct, mild dilatation of the main pancreatic duct, a slightly disordered horizontal structure of the duodenum and a suspicious space occupying the ascending part of the duodenum with proximal duodenal intussusception (Figure 2A). A space occupying stromal tumor was considered, and the tumor boundary was clear (Figure 2B). Upper gastrointestinal radiography revealed that the duodenal bulb was adequately filled, the descending part of the duodenum was tortuous and long, the distal end was filled and passed well and there were no signs of obstruction. Gastroscopy revealed a 0.6 cm × 0.5 cm ulcer in the anterior wall of the duodenal bulb, and no abnormality was found in the descending part of the duodenum.

FINAL DIAGNOSIS
The final diagnosis was duodenal adenoma with duodenal intussusception.

TREATMENT
After symptomatic support treatment, such as fasting, rehydration and stomach protection, the patient's abdominal pain was relieved, and exploratory laparotomy was performed. It was found that the ascending part of the duodenum inserted into the junction of the horizontal part of the duodenum and the descending part (Figure 3A). At the intussusception, the intestinal wall was cut open and there was a pedicled tumor in the horizontal part of the duodenum near the ascending part. The tumor was approximately 5.0 cm × 3.5 cm (Figure 3B and C). Complete resection of the mass 1 cm from the edge of the tumor and rapid intraoperative frozen sections revealed tubular-villous adenoma with low-grade glandular epithelial intraepithelial neoplasia (partial moderate dysplasia). Intestinal anastomosis was performed, and a jejunal nutrition tube was placed to end the operation. After the operation, the patient was given symptomatic support treatment, such as liver protection, stomach protection and fluid replacement.

OUTCOME AND FOLLOW-UP
Postoperative routine pathology revealed tubular-villous adenoma with low-grade glandular intraepithelial neoplasia (local high-grade intraepithelial neoplasia) (Figure 4). On the 12th d after the operation, the patient fully recovered and was discharged from the hospital. The patient was followed for 1 year, and there was no recurrence.

DISCUSSION
Duodenal intussusception is a critical condition in which the proximal duodenum protrudes into the distal duodenum[5]. It has been reported that duodenal intussusception tends to occur more frequently in adult female patients[6]. However, there are no statistical data regarding its epidemiology.
An unknown topic is the elucidation of the mechanism of duodenal intussusception. It is widely recognized that malrotational abnormalities and duodenal space occupation are the main causes of duodenal intussusception in adults[1,2,7]. There are also rare cases of duodenal ulcers as the main finding, resulting in duodenal intussusception[5]. In cases of nonrotational abnormalities, tumors, polyps and ulcers are the lead point, which represents the main pathogenesis of duodenal intussusception. In this case report, a horizontal adenoma near the ascending part of the duodenum was the main finding, which led to duodeno-duodenal intussusception, and no malrotational abnormalities were found. The pathogenesis likely involves the adenoma near the ascending part of the duodenum as the lead point, whereby the enveloping mucosa is elongated, resulting in a mucosal stalk, as a tumor migrates distally by peristalsis. While the tumor migrates more distally, the wall of the descending part of the duodenum and the horizontal part of the duodenum become deformed[1].
The clinical manifestation of duodenal intussusception is nonspecific, and there are usually symptoms of acute, chronic or intermittent intestinal obstruction[8]. Some patients may also present with anemia, low fever, bloody stool, weight loss or even abdominal lumps[6]. When the intussusception affects the hepatopancreatic ampulla, patients may experience symptoms associated with the common bile duct and pancreatic duct obstruction, and patients with duodenal intussusception can present with obstructive jaundice or acute or chronic pancreatitis[3,9]. In our case, the patient had symptoms of abdominal pain, but it was relieved after conservative treatment. No obvious abnormality was found on upper gastrointestinal radiography before the operation, probably because the duodenal adenoma did not cause complete intestinal obstruction, so there was no intestinal necrosis. Moreover, imaging examination demonstrated mild dilatation of the main pancreatic duct and common bile duct, but no stones or masses were found in the lower segment of the common bile duct during the operation, which may be related to the influence of adenoma and intussusception on the opening of the duodenal papilla. 
CT seems to be the most reliable method of investigation for making a preoperative diagnosis[10]. However, distal metastasis of duodenal tumors is sometimes difficult to differentiate from true duodenal intussusception with imaging. This phenomenon was introduced as mucosal prolapse[1]. Therefore, there may be misdiagnosis with CT before surgery. Endoscopy is of good value in the diagnosis of duodenal intussusception caused by lesions above the horizontal part of the duodenum. In our case, because the adenoma was located in the horizontal part of the duodenum near the ascending part of the duodenum, no abnormality was found with preoperative endoscopy. MRCP is also a necessary preoperative examination when there are abnormal manifestations of the pancreaticobiliary duct system. Upper gastrointestinal radiography is also important in the diagnosis of duodenal intussusception with intestinal obstruction. In short, the final diagnosis of duodenal adenoma with duodenal intussusception may only be made during surgery and confirmed histopathologically.
It is generally believed that adult duodenal intussusception should be treated by surgery without delay[10]. The surgical procedures used for duodenal intussusception include endoscopic resection and laparotomy or laparoscopy. Only in cases where the lesions of the duodenum are limited to the mucous layer and where the extent of the lesions is less than 2 cm can endoscopic resection be performed. When the lesion exceeds the mucous layer and the range is more than 2 cm, surgical resection is recommended[9]. In addition, in regard to idiopathic intussusception, simple reduction is recommended after excluding intestinal ischemic necrosis and intestinal perforation[9]. The choice of operation depends on the situation observed during the operation. The presence of a malignant tumor or the complete resection of the tumor will affect the function of the ampulla, and pancreaticoduodenectomy may be an appropriate choice[1]. In our case, due to the rapid intraoperative frozen sections revealing tubular-villous adenoma with low-grade glandular epithelial intraepithelial neoplasia (partial moderate dysplasia), pancreaticoduodenectomy was not performed.

CONCLUSION
Duodenal intussusception is a challenging disease because of its extremely rare occurrence and nonspecific clinical manifestation. The differential diagnosis should include digestive tract obstruction and pancreatitis. Rational use of CT, MRCP, endoscopy and upper gastrointestinal radiography for preoperative diagnosis and timely surgery is an effective strategy for the treatment of duodenal intussusception with duodenal masses.
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Figure Legends
[image: ] Figure 1 Magnetic resonance cholangiopancreatography. A: Magnetic resonance cholangiopancreatography (MRCP) revealed an abnormal mass signal in the distal duodenum; B: MRCP revealed duodeno-duodenal intussusception; C: Location of mass and intussusception after MRCP recombination.
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Figure 2 Computed tomography. A: Computed tomography (CT) revealed an abnormal mass signal in the distal duodenum; B: CT revealed duodeno-duodenal intussusception.
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[bookmark: OLE_LINK138]Figure 3 Ascending part of the duodenum and diameter of the adenoma. A: Intussusception of the descending part of the duodenum entered the horizontal part and combined closely; B: Diameter of the longitudinal axis of the adenoma was approximately 3.5 cm; C: Diameter of the transverse axis of the adenoma was approximately 5.0 cm.
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Figure 4 Postoperative routine pathology revealed tubular-villous adenoma with low-grade glandular intraepithelial neoplasia (local high-grade intraepithelial neoplasia).
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