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ABSTRACT

Background Intestinal perforation and sometimes
obstruction in neonates demand diverting stomas which
are associated with fluid, electrolytes and nutrient loss.
Early establishment of gut continuity is the key to the best
outcome, though primary anastomosis is not always safe.
The aim of this study was to evaluate the effectiveness of
Bishop Koop stoma in establishing early continuity of gut
and confirming the function of distal gut.

Methods Data of patients who underwent Bishop Koop
conversion of diverting stoma from July 2016 to June 2018
were reviewed retrospectively. Demographic and outcome
data were recorded and analyzed using Statistical Package
for the Social Science (SPSS) V.22 software. Ethical
permission was taken from hospital ethical committee.
Results 29 patients were included (16 male and 13
female). Mean age of conversion was 5.8+2.5 months
and mean weight was 4.9+1.6. Normal bowel movement
was established in 26 patients. One patient died of sepsis
on sixth postoperative day and one had anastomotic
leakage. There was no significant difference with respect
to outcome between perforation and obstruction group.
Bishop Koop stomas were closed after 6 weeks of
formation.

Conclusions Bishop Koop conversion of temporary stoma
was turned out as a good choice for these patients.

INTRODUCTION
Neonatal intestinal perforation or sometimes
obstruction demands diverting ileostomy or
ileocolostomy. These procedures render the
babies with high output stoma and its devas-
tating consequences like fluid and electro-
lyte imbalance, protein energy malnutrition,
etc, which are very difficult to manage in a
setup without facilities for total parenteral
nutrition (TPN), necessitating early establish-
ment of intestinal continuity. Before closure
of the stoma, we need to consider two points:
patency and caliber of distal gut and function
of distal gut.

Distal patency and caliber can be checked
by distal loopogram. To confirm distal func-
tion, rectal biopsy is essential. Sometimes,

these investigations leave us in confu-
sion. When we find narrow colon in distal
loopogram, it might be long segment
Hirschsprung’s disease (HD) or unused
microcolon. When rectal biopsy fail to iden-
tify ganglion cell as well as thickened nerve
bundle, we become more confused, is it a
normal gut or a diseased gut. Absence of
ganglion cell in H&E stain without identifica-
tion of nerve fibers with acetyl cholinesterase
stain does not confirm HD.'? Unfortunately,
like many centers in developing world, we
too do not have acetyl cholinesterase stain
and immunohistochemistry facilities. Exper-
tise of the histopathologists should also be
taken into consideration.

Moreover, diverting stoma at neonatal age
leaves the distal gut unused for a long time.
Even in the absence of HD, disparities of cali-
bers make anastomosis difficult. Moreover,
delayed establishment of peristalsis in unused
gut and poor nutritional status of these
patients with proximal stoma make the situ-
ation more complicated. Considering these
facts, primary anastomosis remains always a
high-risk situation.

Bishop Koop or distal chimney conversion
of diverting stoma can help in this condition.
As the stoma is present just proximal to anas-
tomosis, it decompresses and reduces the
load on anastomosis and ultimately secures
the anastomosis. If distal gut is functionally
normal, bowel will move normally and stoma
will be functioning if distal obstruction is
present. When the function of distal gut is
established, stoma can be closed easily later at
a suitable time.” *

We wanted to evaluate the result of Bishop
Koop stoma in these situations to confirm
distal gut function and to reduce the rate of
anastomotic disruption after stoma closure.
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Figure 1

Diverting ileostomy.

MATERIALS AND METHODS

We have reviewed the data of all patients retrospectively
who underwent Bishop Koop conversion of diverting
stoma from July 2016 to June 2018.

Patients in whom diverting stoma was constructed in
neonatal age either for perforation or obstruction of gut
and having one of the following problems underwent
Bishop Koop conversion:

1. Microcolon in distal loopogram.

2. Histopathology was inconclusive (shows the absence
of ganglion cell and thickened nerve fiber).

3. Distal gut is unused for a long time and nutritional
status is too poor to allow a stoma closure.

OPERATION PROCEDURE

Parents were counseled in detail regarding the situa-
tion and operative plan. Informed written consents were
taken. Under general anesthesia, stoma was dismantled
(figures 1 and 2). Distal patency was checked by warm
normal saline irrigation. End of the proximal loop was
anastomosed with the side of distal loop 4-5 cm distal to
the opening (figure 3). Distal loop was then exteriorized.

After establishment of normal bowel movement,
patients were discharged and advised to come after 6
weeks for stoma closure.

Data regarding patient’s demography and operation
outcome were collected from Surgery ward and oper-
ating room record. Data were analyzed using SPSS V.22
software. Numerical data were presented as mean+SD,
and categorical data were presented as percentage. Fish-
er’s exact test was used to test the difference between
categorical data.

Figure 2 Dismantled stoma.

RESULTS

A total of 29 patients (male/female=16/13) underwent
Bishop Koop conversion of temporary stoma during
the study period. Their mean (+SD) age was 5.8 (+£2.5)
years, and with a mean (+SD) weight of 4.9 (+1.6) kg.
Among them, 16 were boys and 13 girls. In 22 patients,
stoma was created for intestinal perforation and meco-
nium peritonitis; seven patients had neonatal intestinal

Figure 3 Bishop Koop anastomosis.
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Table 1
Diagnosis n=29

Diagnosis during first surgery

Complicated meconium ileus
Necrotizing enterocolitis

lleal atresia

Volvulus neonatorum

Intestinal perforation due to perinatal asphyxia
Intestinal obstruction
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obstruction (table 1). Six patients had superficial wound
infection and one had full thickness wound dehiscence
necessitating mass closure (table 2). In one patient from
perforation group and two patients from obstruction
group, bowel movement did not establish. Among them,
one patient developed anastomotic leakage and required
laparotomy and diverting stoma again. One patient had
persistent obstruction with overwhelming sepsis and died
on fifth postoperative day. Another patient had func-
tioning Bishop Koop stoma (table 3).

DISCUSSION

From the very beginning, we were facing problems with
these patients as primary anastomosis was associated with
high rate of failure. Exclusion of HD by rectal biopsy
is very difficult due to multiple factors like inadequate
tissue, unavailability of advanced stains and inadequate
expertise of histopathologists. Even in the absence of HD,
closure of this stoma is often problematic due to unused
narrow distal colon. A locally feasible and affordable
surgical technique could therefore save these patients
from unnecessary resection pull through or primary
anastomosis and their consequences.

Bishop Koop ileostomy was first described by Harry C
Bishop and C Everett Koop in 1957 for meconium ileus.*
Since then, many authors found this technique modern
and recommended this as a versatile procedure in pedi-
atric surgery. It can be used in any situation where func-
tion of distal bowel is in doubt and primary anastomosis
is likely to fail.” ® Sehgal et al have used this technique as
‘ostomy in continuity’ for children with refractory short
bowel syndrome from multiple causes and described it
as a novel approach to establish intestinal autonomy and
to minimize TPN-related complications.7 Peng et al have
found Bishop Koop technique as very efficient for severe
jejunoileal atresia.”

Table 2 Complications of operation

Complications n=9
Anastomotic leakage 1
Wound infection 6
Full thickness wound dehiscence 1
Postoperative obstruction and sepsis 1

Table 3 Primary diagnosis and outcome of stoma
conversion

Outcome
Non-
Functioning functioning
distal gut distal gut Total P value
Primary diagnosis
Intestinal 21 1 22 0.14
perforation (Fisher’s
Intestinal 5 2 7 exacttesy)
obstruction
Total 26 8 29

This procedure is not uncommon even in our country
rather very popular among pediatric surgeons for the
management of meconium ileus and jejuno ileal atresia.” 10

Seven patients in this study had colostomy for neonatal
intestinal obstruction. On laparotomy, no mechan-
ical obstruction was found in these patients. Colon
was uniformly dilated and narrow or transitional zone
could not be identified. Biopsy from rectum revealed
no ganglion cell and no thickened nerve bundle. So,
sepsis or enterocolitis was assumed as the cause of these
obstructions and Bishop Koop ileostomy was formulated.
Results showed the decisions were worth to take.

In two patients from obstruction group and one patient
from perforation group, distal bowel failed to function
normally. Among the two patients of obstruction group,
one patient had anastomotic leakage and required diverting
stoma again. This patient is waiting for re-evaluation.
Another patient had postoperative obstruction with sepsis
and succumbed to death. The one patient from perforation
group has functioning Bishop Koop stoma but not func-
tioning distal gut and requires further evaluation. Though
this difference is not statistically significant, a larger sample
size could make the difference, and we need to be more
careful in these patients to exclude functional obstruction
(HD). Wound infection was the most common complica-
tion, may be due to unhealthy and contaminated peristomal
tissue and poor nutritional status.

After establishment of normal bowel movement,
we have closed the Bishop Koop stoma after 6 weeks.
Though it requires an additional surgery, but at the end
it benefits the patients as this procedure save the patients
from consequences of high output stoma or an insecure
primary anastomosis or even from a massive resection
pull through and its consequences.

However, a comparison between Bishop Koop conver-
sion and primary anastomosis would better validate this
findings and this is a limitation of this study.

CONCLUSION

We found that Bishop Koop conversion of temporary
stoma was very much effective in establishing early conti-
nuity of gut where primary anastomosis was not rational,
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and we recommend this procedure in centers with
limited facility of TPN and histopathology.
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