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Abstract
Intussusception is rarely observed in adults. Adult cases account for only 5% of all cases of intussusceptions and almost 1%-5% of bowel obstruction cases. The etiology, presentation and management of intussusception in adults are different from those in children. The clinical presentation in adults often includes nonspecific signs and symptoms, thereby complicating differential diagnosis from other causes of abdominal pain. We report a 29-year-old Asian woman who visited our Emergency Department with complaints of fever associated with epigastric pain since one day. Abdominal computed tomography demonstrated ileocolic intussusception, and laparoscopic small bowel luminal mass resection was performed. Histopathology report confirmed a 3.5 cm × 2.7 cm submucosal lipoma in the terminal ileum. Sufficient vigilance and appropriate investigations are important for prompt diagnosis and surgical referral of patients to enable favorable outcomes. A computed tomography scan can be a helpful modality in establishing a diagnosis.
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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Core tip: Intussusception is rarely observed in adult patients. Adult clinical presentation is non-specific. A 29-year-old Asian female patient presented with a fever and abdominal pain. Abdominal computed tomography demonstrated ileocolic intussusception. A computed tomography scan can help diagnose ileocolic intussusception. Ileocolic intussusception should be considered as an infrequent cause of acute abdominal pain in adults.
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INTRODUCTION
Intussusception of the bowel is defined as a condition in which a proximal bowel segment (intussusceptum) invaginates into an adjacent distal segment (intussuscipiens), thereby causing bowel obstruction[1]. Intussusception is a rare cause of abdominal pain in the adult population, accounting for only 1%-5% of all cases of intestinal obstructions and 5% of all cases of intussusception[2-4]. The clinical presentation in adults often includes nonspecific signs and symptoms, thereby complicating the differential diagnosis from other causes of abdominal pain. With early diagnosis, appropriate treatment including surgery can be performed. This has resulted in the mortality rate from intussusception being less than 1%[5]. We present a case of a 29-year-old Asian woman with ileocolic intussusception caused by a lipoma and resected by laparoscopy-assisted surgery.

CASE REPORT
A 29-year-old Asian woman was admitted to our emergency department (ED) with complaints of epigastric pain, nausea, fever and a chill that persisted for one day. One day previously, she presented to a regional emergency center with nausea, fever and a chill. She was diagnosed with viral enterocolitis and treated by intravenous hydration and antipyretics. Her symptoms progressively worsened despite consuming analgesics and she was admitted to our ED. She denied any history of diarrhea, melena, hematochezia, weight gain or loss and bowel habit change.
Her past medical history included gastric polypectomy in the previous year and a 3-cm lipoma in the colon, which was incidentally detected using colonoscopy. She was a non-smoker and denied alcohol use. In the ED, her blood pressure was 115/76 mmHg, her heart rate was 109 beats/min and her axillary temperature was 36.9C. A physical examination revealed diffuse tenderness upon palpation, particularly in the epigastric area and right lower quadrant and normoactive bowel sounds. The other examination results were normal.
Initial laboratory data were significant for a white cell count of 11.34 × 109/L, with 93.7% neutrophils. The C-reactive protein (CRP) level was elevated at 8.21 mg/L (ref. < 0.5 mg/dL). The results of other blood tests and urine analysis were within normal ranges.
Plain abdominal radiography was performed and did not show signs of obstruction or perforation. A contrast-enhanced abdomen and pelvis computed tomography (CT) scan was performed, which revealed diffuse edematous wall thickening of the ascending and transverse colon, and the entrance of the ileal segment of the small intestines into the colon, thereby indicating ileocolic intussusception (Figure 1). The leading structure was a 27-mm fatty dense structure within the bowel lumen that was separate from the mesentery (Figure 2). The general surgery team was consulted and the patient underwent laparoscopic small bowel luminal mass resection on the third day following admission, which revealed intussusception for the ileum to the colon (Figure 3). The mass was located in the proximal 5cm of the ileocecal valve and the surgeon found it on palpation during surgery. The histopathology report confirmed a 3.5 cm × 2.7 cm submucosal lipoma in the terminal ileum. The patient was discharged on the fifth postoperative day without complications. One week later, she visited the outpatient department and didn’t complain any symptoms.

DISCUSSION
Intussusception is common in children and mainly in those under the age of three. Overall, the male-to-female ratio is approximately 3:1. With advancing age, the sexual difference becomes marked. In patients older than four years, the male-to-female ratio is 8:1[6,7]. The etiology, presentation and management of intussusception in adults are different from those of children. In children, intussusception is usually idiopathic or secondary to a viral illness. Furthermore, the ileocecal valve may be functioning as the lead point in ileocecal intussusception[8]. In the adult population, primary or idiopathic intussusception accounts for about 8%-20% of cases[9,10]. Secondary intussusception, which is more common in the adult population, is associated with a pathological lesion involving a lead point, which can be a benign polyp, enlarged mesenteric lymph node, lipoma, appendix, Meckel’s diverticulum, or malignant tumors, such as lymphoma, gastrointestinal stromal tumor, primary or metastatic adenocarcinoma[4,10,11]. Lipomas may occur throughout the intestinal tract, but occur most frequently in the colon. Intussusception can be classified into four types depending on its location: (1) entero-enteric, or involving the small intestine; (2) colo-colic, or involving the large intestine; (3) ileo-colic, or involving the terminal ileum and ascending colon; and (4) ileo-cecal, or involving the ileo-cecal valve as the lead point[4,12].
Early diagnosis of adult intussusception is difficult because most cases present with non-specific signs and symptoms as well as have a chronic, sub-acute or acute course. The classic triad of intermittent abdominal pain, currant jelly stools, and a palpable tender mass seen in children is rarely present in adults. However, in adults, nausea, vomiting, gastrointestinal bleeding, changes in bowel habits and abdominal distension are more common[9,11]. Adult intussusceptions are detected using plain abdominal film, barium studies, colonoscopy, abdominal sonography, abdominal CT, angiography and magnetic resonance imaging[11,13,14]. Although there are several diagnostic imaging techniques, as mentioned above, an abdominal CT scan is the most commonly used and accurate diagnostic modality[9,13-15]. CT shows “target” or “sausage”-shaped lesions, while also defining the location, nature and relationship of the lesion to surrounding tissues with an accuracy that ranges from 60% to 100%[3,9,13,15]. Abdominal ultrasonography has also been successful in diagnosing intussusception, especially if a palpable mass is found[16].
Adult intussusception is associated with a pathological lesion involving a lead point. Therefore, surgical intervention is mandatory. Most surgeons accept that adult intussusception requires surgical intervention because of the large proportion of structural anomalies and the high incidence of occurring malignancy[4].
Endoscopic resection has been reported, but it can result in unfavorable complications, including perforation or hemorrhage. Surgical resection is commonly recommended to remove the lead point, such as lipomas that are larger than 2-cm in diameter[17].
Emergency physicians and clinicians frequently face a patient complaining of abdominal pain. Ileocolic intussusception is a rare cause of abdominal pain in adults that can often be elusive due to the frequent lack of peritoneal irritation signs and specific symptoms. Complications associated with intussusception, which rarely occur when the diagnosis is prompt, include perforation during non-operative reduction, wound infection, sepsis from undetected peritonitis (which is a major complication that occurs following a missed diagnosis), necrosis and bowel perforation and recurrence. While intussusception itself has good prognosis, the main prognostic factor affecting the course of the disease is the nature of the causative lesion. Mortality for adult intussusception increases from 8.7% of cases with benign lesions to 52.4% of cases with malignant lesions[9].
A sufficient level of vigilance and appropriate investigations are important for a prompt diagnosis and surgical referral of patients for a favorable outcome. In this case, we illustrate the importance of a thorough evaluation in patients with acute abdominal pain. In doing so, we highlight the diagnostic values of CT scanning and performing a complete ileocolonoscopy.

COMMENTS
Case characteristics
A 29-year-old Asian female presented to our emergency department (ED) with complaints of epigastric pain, nausea, fever and a chill that persisted for one day. 

Clinical diagnosis
Ileocolic intussusception.

Differential diagnosis
Acute enteritis, colitis, diverticulitis.

Laboratory diagnosis
Laboratory data were significant for a white cell count of 11.34 × 109/L, with 93.7% neutrophils and the C-reactive protein (CRP) of 8.21 mg/L, respectively.

Imaging diagnosis
CT demonstrated ileocolic intussusception and a 27-mm fatty dense mass.

Pathological diagnosis
The histopathology report confirmed a 3.5 cm × 2.7 cm submucosal lipoma in the terminal ileum. 

Treatment
Laparoscopic small bowel luminal mass resection was performed.

Related reports
There have been various case reports of intussusception in adult on this rare disease entity.

Experiences and lessons
Sufficient vigilance and appropriate investigations are important for prompt diagnosis and surgical referral of patients to enable favorable outcomes.
 
Peer-review
The case the authors reported was interesting.




REFERENCES
[bookmark: OLE_LINK814][bookmark: OLE_LINK815]1 Ghaderi H, Jafarian A, Aminian A, Mirjafari Daryasari SA. Clinical presentations, diagnosis and treatment of adult intussusception, a 20 years survey. Int J Surg 2010; 8: 318-320 [PMID: 20359557 DOI: 10.1016/j.ijsu.2010.02.013]
2 Haas EM, Etter EL, Ellis S, Taylor TV. Adult intussusception. Am J Surg 2003; 186: 75–76 [PMID: 12842754]
3 Barussaud M, Regenet N, Briennon X, de Kerviler B,Pessaux P, Kohneh-Sharhi N, Lehur PA, Hamy A, Leborgne J, le Neel JC, Mirallie E. Clinical spectrum and surgical approach of adult intussusceptions: a multicentric study. Int J Colorectal Dis 2006; 21: 834–839 [PMID: 15951987 DOI: 10.1007/s00384-005-0789-3]
4 Marinis A, Yiallourou A, Samanides L, Dafnios N, Anastasopoulos G, Vassiliou I, Theodosopoulos T. Intussusception of the bowel in adults: A review. World J Gastroenterol 2009; 15(4): 407-411 [PMID: 19152443 DOI: 10.3748/wjg.15.407]
5 Stringer MD, Pablot SM, RJ B. Pediatric intussusception. Br J Surg 1992; 79: 867Y876 [PMID: 1422744]
6 Shapkina AN, Shapkin W, Nelubov IV, Pryanishena LT. Intussusception in children: 11-year experience in Vladivostok. Pediatr Surg Int 2006; 22: 901–904 [PMID: 17021742 DOI: 10.1007/s00383-006-1764-y]
7 Parashar UD, Holman RC, Cummings KC. Trends in intussusception-associated hospitalizations and deaths among US infants. Pediatrics 2000; 106: 1413–1421 [PMID: 11099597]
8 Rogers SO, Lee MC, Ashley SW. Giant colonic lipoma as lead point for intermittent colo-colonic intussusception. Surgery 2002; 131: 687-688 [PMID: 12075187]
9 Azar T, Berger DL. Adult intussusception. Ann Surg 1997; 226: 134–138 [PMID: 9296505]
10 Begos DG, Sandor A, Modlin IM. The diagnosis and management of adult intussusception. Am J Surg 1997; 173: 88–94 [PMID: 9074370 DOI: 10.1016/S0002-9610(96)00419-9]
11 Eisen LK, Cunningham JD, Aufses AH Jr. Intussusception in adults: institutional review. J Am Coll Surg 1999; 188: 390–395 [PMID: 10195723]
[bookmark: _GoBack]12 Weilbaecher D, Bolin JA, Hearn D, Ogden W. 2nd ed. Intussusception in adults. Review of 160 cases. Am J Surg 1971; 121: 531-535 [PMID: 5557762]
13 Yakan S, Calıskan C, Makay O, Deneclı AG, Korkut MA. Intussusception in adults: Clinical characteristics, diagnosis and operative strategies. World J Gastroenterol 2009; 15(16): 1985-1989 [PMID: 19399931 DOI: 10.3748/wjg.15.1985]
14 Chang CC, Chen YY, Chen YF, Lin CN, Yen HH, Lou HY. Adult intussusception in Asians: clinical presentations, diagnosis, and treatment. J Gastroenterol Hepatol 2007; 22: 1767–1771 [PMID: 17914948 DOI: 10.1111/j.1440-1746.2007.04907.x]
15 Smith DS, Bonadio WA, Losek JD, Walsh-Kelly CM, Hennes HM, Glaeser PW, Melzer-Lange M, Rimm AA. The role of abdominal x-rays in the diagnosis and management of intussusception. Pediatr Emerg Care 1992; 8: 325–7 [PMID: 1454638]
16 Reijnen HA, Joosten HJ, de Boer HH. Diagnosis and treatment of adult intussusception. Am J Surg 1989; 158:25-28 [PMID: 2662787]
17 Yu JP, Luo HS, Wang XZ. Endoscopic treatment of submucosal lesions of the gastrointestinal tract. Endoscopy 1992; 24(3): 190–193 [PMID: 1587236 DOI: 10.1055/s-2007-1010460]

[bookmark: OLE_LINK307][bookmark: OLE_LINK308][bookmark: OLE_LINK319][bookmark: OLE_LINK338][bookmark: OLE_LINK384][bookmark: OLE_LINK370][bookmark: OLE_LINK393][bookmark: OLE_LINK429][bookmark: OLE_LINK430][bookmark: OLE_LINK444][bookmark: OLE_LINK447][bookmark: OLE_LINK479][bookmark: OLE_LINK480][bookmark: OLE_LINK502][bookmark: OLE_LINK538][bookmark: OLE_LINK554][bookmark: OLE_LINK567][bookmark: OLE_LINK595][bookmark: OLE_LINK605][bookmark: OLE_LINK623][bookmark: OLE_LINK675][bookmark: OLE_LINK690][bookmark: OLE_LINK696][bookmark: OLE_LINK746][bookmark: OLE_LINK754][bookmark: OLE_LINK759][bookmark: OLE_LINK764][bookmark: OLE_LINK804][bookmark: OLE_LINK797]P-Reviewer: Lee HC, Lasithiotakis K S-Editor: Kong JX L-Editor: E-Editor:







[image: F:\★Case\intussusception\FILE0000.jpg][image: F:\★Case\intussusception\FILE0000_1.jpg]B
A

Figure 1 Axial (A) and coronal (B) view of abdominal computed tomography scans demonstrated an ileocolic intussusception with diffuse wall thickening of the ascending and transverse colon. The entrance of the ileal segment into the colon is shown (arrow).
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Figure 2 Axial (A) and coronal (B) plain abdominal computed tomography scans demonstrate a well-circumscribed, intraluminal hypodense mass with fat attenuation in the terminal ileum (arrow).
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Figure 3 Laparoscopic view. The ileum was invaginated at the colon (arrow).
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