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Abstract

BACKGROUND

Congenital short bowel syndrome (SBS) associated with malrotation, gut
volvulus and jejuno-ileal atresia is a very rare condition. It is a severe challenge
for surgeons to preserve residual ischemic bowel segment in the management of
short bowel syndrome,especially in neonates.

CASE SUMMARY

We report a newborn baby with gut malrotation associated with jejuno-ileal
atresia, congenital SBS and jejunal volvulus. Hematemesis and abdominal
distention were noted. At laparotomy, malrotation associated with jejuno-ileal
atresia, congenital SBS and jenunal volvulus was confirmed. The total length of
the small bowel was 63 cm with proximal jejunal bowel segment measuring 38
cm, including 18 cm necrotic segment below the Treitz’s ligament and 20 cm
severe ischemic segment. The distal part of the small bowel was 25 cm in length
and only about 0.8 cm in diameter. Ladd’s procedure, necrotic segment resection
and end-to-back duodeno-ileal anastomosis were performed. The residual severe
ischemic jejunum was preserved with single proximal stoma and distal end
closure. Three months later, to restore the continuity of the isolated gut segment,
end-to-end duodeno-jejunal and jejuno-ileal anastomosis was performed. The
entire functional small bowel length increased to 80 cm. Intravenous fluid
therapy and parenteral nutrition were discontinued on the 10" day
postoperatively. Twelve months later, her body weight was 9.5 kg.
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CONCLUSION
Isolation of severe ischemic bowel segment and staged anastomosis to restore the
gut continuity for infants with SBS are safe and feasible.

Key words: Ischemic bowel segment; Short bowel syndrome; Bowel isolation technique;
Staged salvaging procedure; Case report

©The Author(s) 2019. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: Congenital short bowel syndrome (SBS) associated with malrotation, gut
volvulus and jejuno-ileal atresia is a very rare condition. A newborn baby with gut
malrotation associated with jejuno-ileal atresia, congenital short bowel syndrome, and
jejunal volvulus. Ladd’s procedure, necrotic segment resection, end-to-back duodeno-
ileal anastomosis were performed. Isolation of severe ischemic bowel segment and
staged anastomosis to restore the gut continuity for infant with SBS are safe and feasible.

Citation: Geng L, Zhou L, Ding GJ, Xu XL, Wu YM, Liu JJ, Fu TL. Alternative technique to
save ischemic bowel segment in management of neonatal short bowel syndrome: A case
report. World J Clin Cases 2019; 7(20): 3353-3357
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INTRODUCTION

Massive resection of bowel segment with severe ischemia and doubtful necrosis
usually leads to short bowel syndrome (SBS)!"l. Patients with SBS have a high risk of
being permanently dependent on parenteral nutrition, late severe complications and
poor life quality. Therefore, extensive small bowel ischemia and necrosis always
present a severe challenge for surgeons. The need for and extent of resection
necessary during laparotomy are difficult to determine™. In order to avoid SBS, many
techniques have been performed. Several methods directed at increasing absorption
by prolonging transit time through the residual small intestine, like vagotomy and
pyloroplasty®! and recirculating small bowel loops” have been used. There are reports
of methods for increasing the absorptive mucosal surface area by stimulating the
development of jejunal neomucosal”. Some studies have been designed to increase the
length of the residual small bowel”. Palmieri ef al¥l introduced a three-staged method
for ischemic bowel management, which provided an approach to maximally preserve
the bowel with reversible high-grade ischemic changes instead of extensive resection
of severe ischemic bowel segment. Here we describe an alternative two-staged
approach to save severe ischemic bowel segment in a newborn baby with malrotation
associated with jejunal volvulus, jejuno-ileal atresia and congenital SBS.

CASE PRESENTATION

Chief complaints
A female neonate at 5 h after birth with multiple episodes of vomiting.

History of present illness

A female neonate of 38 wk gestation, weighing 2.95 kg and born by cesarean delivery.
She was transferred to our hospital at 5 h after birth with multiple episodes of
hematemesis and abdominal distention.

Physical examination upon admission

Gross distention and visible bowel loops in upper abdomen, without tenderness,
rigidity or visible peristalsis were observed. No bowel sounds were heard, and no
mass or organomegaly was palpated. No meconium passed after enema with warm
normal saline. No abnormalities were found in other organ systems.

Laboratory examinations
Peripheral white blood cell count and serum C-reactive protein level increased.
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Imaging examinations

Abdominal plain X-ray film showed a few air-fluid levels in the left upper abdomen.
Ultrasound of the abdomen revealed a dilated small bowel measuring 3.4 cm in the
maximum diameter.

FINAL DIAGNOSIS

After informed consent was obtained from her guardians, the newborn baby
underwent a laparotomy and diagnosed with intestinal atresia and volvulus. There
were 100 mL turbid dark-green ascites in the abdominal cavity, indicating the
existence of meconium peritonitis. Ladd’s band was noted in the second part of
duodenum. The cecum located beneath the liver and terminal ileum was not fixed. A
360 degree clockwise jejunum volvulus was observed. Type Illa jejuno-ileal atresia
with V-shaped mesenteric defect was identified. The total length of the small bowel
was 63 cm with the proximal jejunal bowel segment measuring 38 cm in length and
2.0-3.5 cm in diameter, including 18 cm necrotic segment just below the Treitz’s
ligament and 20 cm severe ischemic segment with perforation at the proximal end of
the atresia. The distal part of the small bowel was 25 cm in length and 0.8 cm in
diameter. The ileocecal valve was intact. The diagnosis of gut malrotation associated
with jejuno-ileal atresia, congenital SBS and jenunal volvulus and segmental bowel
necrosis (Figure 1) was made.

TREATMENT

Ladd’s procedure was performed. The proximal necrotic jejunal segment (18 cm in
length) was excised. A single-layer end-to-back duodeno-ileal anastomosis was done.
The residual severe ischemic jejunum was preserved with single proximal stoma and
distal end closure. The total functional small bowel was 25 cm in length with intact
ileal-cecal valve.

Postoperatively, intermittent parenteral nutrition combined with enteral feeding
(including breastfeeding) was applied. The stoma gradually became normal 1 wk later
following severe ischemia and edema. To improve the isolated gut adaptation, normal
saline and hydrolyzed protein formula were infused through the stoma 1 mo later.
Her body weight decreased from 2.95 kg at birth to 2.2 kg at 3 mo of age. After 1-wk
parenteral nutrition through central venous catheter and breastfeeding, a second
procedure was planned to restore the gut continuity of the isolated jejunal segment.
Intraoperative findings showed that ileum adaption was achieved and measured 48
cm in length (vs 25 cm at birth) and 2 cm in diameter (vs 0.8 cm at birth). The isolated
segment also became adapted and measured 32 cm in length and 1.5-2 cm in diameter
with normal color and peristalsis. Following the primary anastomosis, end-to-end
duodeno-jejunal and jejuno-ileal anastomosis was performed using two-layer sutures
to restore the continuity of the bowel. The bowel mucosal structure from the site of
the ileal stoma was observed (Figure 2).

OUTCOME AND FOLLOW-UP

After the gut continuity of the isolated segment was restored, the entire functional
small bowel length became 80 cm. Intravenous fluid therapy and parenteral nutrition
were discontinued on the 10* day postoperatively. She tolerated total enteral nutrition
well and was discharged from hospital on postoperative day 13 without
complications. Twelve months later, her body weight increased to 9.5 kg (25"
percentile for her age).

DISCUSSION

Congenital SBS is a rare gastrointestinal disorder. The management of congenital SBS
has improved in recent decades due to refinement in operative techniquel” and
postoperative nutrition therapy!’l. The surgical management of congenital SBS is
individualized and mainly involves autologous gastrointestinal reconstruction
including tapering enteroplasty!’, Bianchi’s longitudinal intestinal lengthening and
tailoring!"? and serial transverse enteroplasty!"”l. Intestinal transplantation is the last
resort for cure.
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Figure 1 Pathologic section of resected ileum showing transmural necrosis (x200).

Bowel with clearly irreversible full-thickness injury or no evidence of peristalsis or
blood flow at “second look” operations needs to be resected. However, persistent
ischemia or perforation of involved bowel may require further resection in the early
postoperative period. The judgment and experience of the surgeons play a vital role in
determining which bowel segment should be preserved or resected. Whatever
surgical approach is used in the management of SBS to preserve as much bowel as
possible is an important factor to prevent and treat SBS!"’l. In our experience, by
establishing isolation segment, the viability of the bowel segment can be monitored
through the stoma instead of a “second look” surgery. If this segment became
necrotic, resection of the bowel is easier to perform through the stoma. Moreover,
single proximal stoma might be superior to two-end stomas for three reasons: (1)
Bowel segment dilatation and elongation may occur due to fluid retention in the
lumen; (2) One incision is easier to take care and has a cosmetic result; and (3) It is
helpful to implement tube feeding.

We successfully managed this difficult case by an alternative technique. The
proximal necrotic bowel segment was resected, and the severe ischemic jejunum (20
cm in length) was preserved by isolation with proximal single stoma. Moreover, we
used enteral feeding to enhance the adaptation of the isolated jejunal segment.
Meticulous administration of fluid, electrolyte and nutrition is the mainstay of
treatment for such patients!'”). In the preoperative period of the second stage
procedure, the baby received parenteral nutrition through a central venous catheter.
Initiation of oral feeding was given 2 d after surgery. The intestinal function
recovered, and the baby totally tolerated enteral nutrition and weaned off parenteral
nutrition sooner than expected. She is well with short-term parenteral nutrition, total
enteral feeding, and breastfeeding. In the 1-year follow-up period, the baby was
thriving on a regular diet with normal growth and development.

CONCLUSION

Bowel isolation technique was successfully used to save severe ischemic bowel
segment in this case. Enteral nutrition improved the adaptation of the isolated bowel
segment. However, time to restore the continuity of the isolated bowel needs to be
investigated.
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Figure 2 Pathologic section of mucosal biopsy at the site of ileal stoma of isolated bowel segment after two months of tube feeding showing increased

villus length and crypt depth (x200).
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