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Abstract
An isolated tubular intestinal loop (ITIL) means an anatomical or vascular communication with rest of the bowel loop and may provide an insight into the pathogenesis of intestinal atresia. We experienced a case of an ITIL identified in omentum of a 4-day-old neonate with type-II intestinal atresia. To our knowledge, this association has never been reported in the English literature. Omental wrapping of the incompletely resorbed ischemic bowel segment may explain this phenomenon in a case of congenital intestinal atresia.



	
Keywords: 
Isolated intestinal loop; 
Intestinal atresia; 
Neonate





Intrauterine vascular accident is a well-known etiology of jejuno-ileal atresia.1-3 Vascular occlusion of the fetal mesenteric vessels results in irreversible changes with disintegration of the ischemic bowel, which remains as the atretic segment. However, the in-depth mechanism of the remnant loop of bowel remains unclear. Herein, we present an isolated tubular intestinal loop (ITIL) in a neonate with type II intestinal atresia, which was anatomically separate from the main intestinal continuity and was embedded in omentum. This case may enhance the understanding of ischemic insult as a cause of jejunioileal atresia and support the suitability of omentum as a potential source of blood supply for ischemic intestine.
Case Report
A 3 day-old male was transferred to our hospital because of abdominal distention and multiple episodes of bilious vomiting after birth. The pregnancy was uncomplicated and no abnormality was detected on prenatal ultrasound examination. He was delivered by spontaneous vaginal delivery at 38+2 weeks of gestation with a birth weight of 3,020 g. The delivery was uneventful but the neonate began to have bilious vomiting, upper abdominal distention, and had passed white meconium. He had never been fed after birth. On admission to our neonatal intensive care unit, he was active and slightly distended abdomen on examination. The body weight was 2,850 g at the time of transfer. A plain abdominal radiograph showed a significantly dilated bowel loop with air-fluid levels with an absence of air in lower abdomen. A contrast enema with gastrografin showed microcolon with an influx of contrast to the terminal ileum and jejunal atresia was diagnosed. The continuity operation was performed on the 4th day of life. Intraoperative findings were suggestive of type I jejunal atresia (Fig. 1). The atresia was located approximately 110 cm distal from the duodenojenunal junction. The omentum had adhered to this atretic segment, and a fibrous band to the mesentery was noted. In addition, we found a 3 cm-long tubular structure located in the omentum, and this was suspicious of an intestinal loop (Fig. 2). A double barrel ileostomy was performed due to great disparity of sizes (>6 times) between the proximal and distal ends of the bowel. Pathologic examination revealed type II small intestinal atresia with separation of the 2 blind ends by fibrous tissue (Fig. 2). The microscopic findings of the cross section of the isolated tubular structure showed a degenerated intestine with four distinct tissue layers - mucosa, submucosa, muscle, and serosa (Fig. 3).
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  Operative findings of intestinal atresia showing type I atresia and a tubular structure (indicated by arrow) embedded in omentum, and a cord-like band (indicated by arrowhead).
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  A longitudinal section of the atretic portion showed atresia with interruption of bowel continuity. A microscopic findings of the atretic part shows loss of continuity with separation by fibrous septum (inside box).
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  Cross section of the tubular structure shows degenerated intestine with 4 layers with luminal obstruction (H&E stain).




Discussion
Intestinal atresia is the most common congenital small bowel anomaly and is a major cause of intestinal obstruction in neonates.4 The exact prevalence is not known, it is reported to be around 2.9 cases in the United States and 4.5 cases in Far East Asians per 10,000 live births in 2004.4 Intestinal atresia is believed to be caused by an intrauterine vascular insult with interruption of local blood supply and by subsequent atrophy and involution of the intestinal segment involved.1-3, 5, 6 Various events could induce intrauterine vascular insults such as volvulus, internal hernia, intussusception, and infarction.4 Theoretically, a loop of intestine might become isolated, and this loop could undergo resorption if its own blood supply is poor.6 However, this feature has not been reported so far. In this case, we believe that the isolated tubular intestinal loop (ITIL) represented an incomplete degradation of the ischemic intestinal loop, which was partially sustained by omentum.
An ITIL lacks an anatomical or vascular communication with the remainder of bowel loop. The exact mechanism of ITIL is unclear, however, ITIL is considered to be a bowel segment, which has not fully involuted after the ischemic event. It is not a well-known fact that such findings of less degrees of vascular impairment in the intestine. Intestinal infarction could be remained by fibrosis, stricture and obstruction at the involved segment. Interruption of the mesenteric blood flow creates a V-shaped region of ischemia in bowel wall and its mesentery. If the omentum grabs the bowel loop, the bowel loop will be taken away from the main bowel and embedded in the omentum. In case of simultaneous adjoining the two ischemic ends of main bowel and its mesentery, type II intestinal atresia could be formed. The intestine will preserve its outer shape even though the lumen is not patent just like our case. In an animal model, omentum had been found to promote angiogenesis when fixed to an ischemic bowel segment.7 In our case, the omentum may be the reason why the isolated bowel loop had not undergone complete resorption. The gross operative findings suggested mucosal atresia with an intact bowel and mesentery (Type I atresia). However, 2-3 mm fibrous septum was occluding the lumen, between the two atretic ends even the preservation of the bowel wall in continuity with an intact mesentery. Hence, the final diagnosis of this case was type II atresia in pathology.
In conclusion, we have presented a rare case of ITIL in a neonate with type II intestinal atresia. The isolated loop was embedded in the omentum and had histological features suggestive of continued blood supply from the omentum. This case of omental ITIL could explain the in-depth mechanism of intestinal atresia.
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  Operative findings of intestinal atresia showing type I atresia and a tubular structure (indicated by arrow) embedded in omentum, and a cord-like band (indicated by arrowhead).
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  A longitudinal section of the atretic portion showed atresia with interruption of bowel continuity. A microscopic findings of the atretic part shows loss of continuity with separation by fibrous septum (inside box).
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  Cross section of the tubular structure shows degenerated intestine with 4 layers with luminal obstruction (H&E stain).
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