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Abstract

AIM: To investigate the feasibility and the effectiveness
of ileoileostomy in the region adjacent to the ileocecal
valve, which can retain the ileocecal valve in infants.

METHODS: This is a retrospective review of 48 pa-
tients who underwent ileoileostomy in the region ad-
jacent to the ileocecal valve (group 1) and 34 patients
who underwent ileocecal resections and ileotransver-
sanastomosis (group 2). Patients were monitored for
the time to flatus, resumption of eating, length of hos-
pital stay after surgery, serum total bile acid, vitamin
B12 and postoperative complications.

RESULTS: The time to flatus, time until resumption
of eating and post-operative length of hospital stay
showed no statistically significant differences between
the two groups. Serum total bile acid and vitamin B12
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were not significantly different between the two groups
at post-operative day 1 and day 3, but were significantly
decreased at 1 wk after operation in group 2. None of
the patients died or suffered from stomal leak in these
two groups. However, the incidence of diarrhea, intes-
tinal infection, disturbance of acid-base balance and
water-electrolytes in group 1 was lower than in group 2.

CONCLUSION: Ileoileostomy in the region adjacent
to the ileocecal valve is safe and results in fewer com-
plications than ileotransversanastomosis in infants.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

Ileocecal valve plays a very important role in the regu-
lation of intestinal transit. It acts as a barrier to delay
passage for small bowel contents and hence increases
absorption. It also prevents reflux from the caecum into
the ileum'".

Anatomically, the terminal ileum has poor vascu-
larization. The arterial supply of the terminal ileum in
the region adjacent to the ileocecal valve comes from
a single arch from the ileocolic artery. Therefore, con-
ventional wisdom is, for a lesion involving the region of
the ileum that is about 10-15 cm away from the ileoce-
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cal valve, a right hemicolectomy should be selected”.
However, it was established in adults that the danger
of incompetence of the anastomosis sutures near the
blind gut was not greater than that in ileotransversanas-

tomosis'”

. Moreover, long-term results in adult patients
after resection of the small intestine with the enteroen-
teroanastomosis near the blind gut were better than in
patients with resection of the ileocecal valve, regarding
passage of the intestinal contents' .

A previous study reported that an intact ileocecal valve
was essential for better nutritive conditions in the new-
born undergoing extensive small intestinal tesection”™. In
non-tumoral lesions, preservation of the ileocaecal valve
to retain its important function should be considered. The
terminal ileum has a high incidence of intussusception,
transmesenteric hernia, intestinal atresia and necrotizing
enterocolitis. Our aim was to determine the feasibility of
ileoileostomy in the region adjacent to the ileocecal valve
and compare the rate of complications of ileoileostomy
in the region adjacent to the ileocecal valve and ileocolos-

tomy after ileocecal resections in infants.

MATERIALS AND METHODS
Subjects

This is a retrospective review of 48 patients who under-
went ileoileostomy in the region adjacent to the ileocecal
valve (group 1) and 34 patients who underwent ileocecal
resections and ileocolostomy (group 2) in the Depart-
ment of Pediatric Surgery, Nanjing Children’s Hospital,
affiliated to Nanjing Medical University, between January
1, 2003 and May 3, 2011. In this study, all patients were
without extensive ileal resection. We and our patients
have established a long-term friendly relationship. The
study was approved by the Ethics Committee of Nan-
jing Children’s Hospital, affiliated to Nanjing Medical
University. Informed consent was obtained from all the
guardians of the subjects.

The patients were categorized into two groups. Group
1 included 48 patients (26 males and 22 females aged 1 d
to 10.6 mo; median age 4.8 mo) who underwent ileoileos-
tomy in the region adjacent to the ileocecal valve. Causes
of surgery included intussusception (7), transmesenteric
hernia (11), intestinal atresia (5), necrotizing enterocolitis
(17), mesenteric cyst (5) and duplication of intestine (3).
Group 2 included 34 patients (20 males and 14 females
aged 1 d to 9.1 mo; median age 4.2 mo) who underwent
ileocecal resections and ileocolostomy. Causes of surgery
included intussusception (7), transmesenteric hernia (10),
intestinal atresia (4), necrotizing enterocolitis (9), mesen-
teric cyst (2) and duplication of intestine (2) (Table 1).

No patient died during this study. The patients with
underlying pathology associated with chronic diarrhea
such as short bowel syndrome were excluded. Patients
were monitored in the time to flatus, resumption of eat-
ing and length of hospital stay after surgery, serum total
bile acid, vitamin B12 and post-operative complications.
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Group 1 Group 2
Patients 48 (26 males and 22 females) 34 (20 males and 14 females)
Age 1d to 10.6 mo 1dt09.1 mo
(median age 4.8 mo) (median age 4.2 mo)
Primary Intussusception (7) Intussusception (7)
diseases Transmesenteric hernia (11) Transmesenteric hernia (10)

Intestinal atresia (5) Intestinal atresia (4)
Necrotizing enterocolitis (17) Necrotizing enterocolitis (9)
Mesenteric cyst (5) Mesenteric cyst (2)
Duplication of intestine (3) ~ Duplication of intestine (2)

Time to flatus Time of resumption of Length of hospital
after surgery (d) eating after surgery (d) stay after surgery (d)
Group 1 2+09 6+04 8+3.1
2+0.7 5+0.8 8+25

Group 2

Surgical process at ileocecal junction

In brief, for group 1, the mesentery close to the bowel
wall was dissociated and the ileocolic artery trunk was
reserved. After resection of the lesions of the terminal
ileum, pulsatile bleeding was visible in the two ends of
the bowel. An ileoileostomy was then performed with
5-0 PDS (2-5 cm away from the ileocecal valve at a me-
dian distance of 3.5 cm) with no embed. The arteria il-
eocolica was reserved. No intestinal decompression was
added (Figure 1).

In group 2, after resection of the terminal ileum,
ileocecal junction and the ascending colon and part of
the colon transversum, an ileocolostomy was performed
with 5-0 PDS.

The lesion resulting in the bowel resection was pur-
ple or gray, the mesenteric vascular pulse and bowel peri-
stalsis disappeared, and the intestinal wall was inelastic.
The resected bowel was approximately 10-30 cm.

Statistical analysis

Statistical analysis was carried out using SPSS software,
version 14.0 (SPSS Inc., Chicago, IL, United States). A
Pearson Chi-square test was used to compare the com-
plications found in the two groups. The time of flatus,
resumption of eating and length of hospital stay after
operation were expressed as mean + SD. Parameters were
analyzed by Student’s # test. For the above parameters, P <
0.05 was considered statistically significant.

RESULTS

Time to flatus, resumption of eating, and length of
hospital stay after surgery

The time to flatus, resumption of eating, and length of
hospital stay after surgery showed no statistically signifi-
cant differences between the two groups (Table 2).
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Figure 1 Enteroenteroanastomosis near the adjacent ileocecal valve.
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Figure 2 Incidence of diarrhea, intestinal infection, and disturbance of acid-base balance and water-electrolytes in group 1 was lower than in group 2, but
the incidence of incisional wound, ankylenteron, and septicaemia showed no differences. °P<0.01vs group 1.

Table 3 Serum total bile acid (umol/L) and serum vitamin

B12 (pg/mL)

1 d after surgery 3 d after surgery 1 wk after surgery

Bile acid'
Group 1 12.2+28 11.7+1.8 11.8£2.2°
Group 2 108 +2.4 10.5+3.2 74+21
Vitamin B12
Group 1 712.5+143.4 696.2 +£108.5 683.2 £104.2°
Group 2 685.3 +131.5 623.8 £132.1 560.8 £99.2

'Normal levels: 0-10 pmol/L; *Normal levels (200-900 pg/mL. °P < 0.05 vs
group 2.

After surgery, we advised nurses and parents to pay
attention to the first flatus (anal exhaust) or defecation
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of the children, and recorded the time as well.

Resumption of eating was guided and determined by
little liquid in gastrointestinal decompression, no yellow
or green liquid in gastrointestinal decompression, no
flatulence, and successful defecation.

Serum total bile acid and vitamin B12

Serum total bile acid and vitamin B12 (Table 3) showed
no significant differences between the two groups at
post-operative day 1 and day 3, but were significantly de-
creased at 1 wk after operation in group 2.

Post-operative complications

None of the patients died or suffered from stomal leak
in these two groups. However, the incidence of diarrhea,
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bacterium in stool cultivante, and disturbance of water-
electrolytes in group 1 was lower than in group 2 (Figure 2).

DISCUSSION

The present study showed that ileoileostomy in the re-
gion adjacent to the ileocecal valve was safe and was as-
sociated with fewer complications.

Previous studies have demonstrated that resection
of the ileocaecal valve has several adverse effects. The
ileocecal segment has been considered to possess a weak
sphincteric action and functions in the flow of chyme and
gut motility”. The ileocaecal valve prevents the reflux of
chime, and thus prevents bacterial overgrowth from co-
lonic bacterial flora in the small intestine. In the absence
of an ileocecal valve, the colonic bacteria can reflux into
the small intestine, resulting in infections of the small
intestine and inflammation of the ileal mucosa®"". More-
over, in the absence of the ileocecal valve, transit time was
decreased and there was reduced exposure to the absorp-
tive surface. Without adequate detention time in the small
intestine, accelerated chime transport may lead to diarrhea,
steatorrhea, malnutrition, dehydration, hypoalbuminemia
and loss of minerals"?. Dorney ¢ a/” found that the small
bowel length required for survival was more than twofold
when the ileocaecal valve was resected.

In animals and humans, bile salts and vitamin B12
have been shown to be major reclamation products from
the ileum"". Further studies showed that the ileal ab-
sorption of bile salts is mediated by an apical sodium-
dependent bile acid transporter located in the terminal
ileum'”. Previous studies have shown that patients with
an ileal resection or disease of the distal ileum excreted
bile salts in the feces significantly faster than healthy
control subjects“sl. Moreover, patients who underwent
massive ileal resections, especially ileocecal resections,
showed malabsorption of bile acids'"””". Moreover, the
anemia that occurred after ileocecal resection may have
been due to deficiency in vitamin B12. As a result, re-
serving the ileal valve and terminal ileum might produce
improved results.

Fernando ¢ a/*" found that in most of the speci-
mens from human cadavers analyzed in their study, the
arterial supply of the ileocecal junction was from the
ileocolic artery, superior mesenteric artery, and terminal
ileal branches of the superior mesenteric artery. In their
study, anastomosis in the ileocecal junction with small
windows was observed in 38 (70%) cases, more than the
cases for large windows. Moreover, Serova' demonstrat-
ed that the danger of incompetence of the anastomosis
sutures in the region adjacent to the ileocecal valve was
not higher than that in ileotransversanastomosis, and the
immediate and long-term results in the enteroentero-
anastomosis group were much better than in the group
that had exclusion of the ileocecal segment. In our study,
we demonstrated that after dissociating the mesentery
close to the bowel wall and removing the part of the
vascular network adjacent to the ileocecal junction, en-
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teroenteroanastomosis near the blind gut was safe and
no anastomotic leakage occurred.

Though there is a possibility of increasing the enteric
cavity pressure of the ileocecal junction, we found that
ileoileostomy only 2-5 cm away from the ileocecal valve
is safe and effective in infants. This allowed a fluid diet
to go through the ileal valve more easily than a solid diet.
We also found that ileoileostomy in the region adjacent
to the ileocecal valve was accompanied by fewer com-
plications. As a result, the surgical method can be used
clinically. Moreover, regarding the importance of the il-
eocecal valve, ileoileostomy in the region adjacent to the
ileocecal valve might be helpful when a massive small
bowel resection is necessary.

COMMENTS

Background

lleocecal valve plays a very important role in the regulation of intestinal tran-
sit. It acts as a barrier to delay passage for small bowel contents and hence
increases absorption. It also prevents reflux from the caecum into the ileum. In
non-tumoral lesions, preservation of the ileocaecal valve to retain its important
function should be considered.

Research frontiers

The terminal ileum has poor vascularization. The arterial supply of the terminal
ileum in the region adjacent to the ileocecal valve comes from a single arch
from the ileocolic artery. This study focuses on the feasibility of ileoileostomy in
the region adjacent to the ileocecal valve and the complications of ileoileostomy
in the region adjacent to the ileocecal valve.

Innovations and breakthroughs

Though there is a possibility of increasing the enteric cavity pressure of the
ileocecal junction, the authors found that ileoileostomy only 2-5 cm away from
the ileocecal valve is safe and effective in infants. This allowed a fluid diet to go
through the ileal valve more easily than a solid diet. The authors also found that
ileoileostomy in the region adjacent to the ileocecal valve was accompanied by
fewer complications.

Applications

Enteroenteroanastomosis near the adjacent ileocecal valve can be used clini-
cally. Moreover, regarding the importance of the ileocecal valve, ilecileostomy
in the region adjacent to the ileocecal valve might be helpful when a massive
small bowel resection is necessary.

Peer review

The presented paper is of some scientific interest and well-written.
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