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Abstract
Background: There are numerous and frequent common
complications following construction of large bowel stomas, which may lead
to significant morbidity and mortality. The overall morbidity from colostomy
has been reported to be as high as 42-75%.
Aims of the study:
•To study the complications of colostomy (immediate, early & late)
taking into consideration the site and types of the colostomy.
•To determine the types and sites of colostomy in anorectal
malformation and Hirschsprung’s disease.
•To study some associated risk factors in colostomy with anorectal
malformation and Hirschsprung’s Disease.
•To estimate the rate of death for performed colostomies in anorectal
malformation and Hirschsprung’s disease.
Patients and methods: A cross-sectional prospective study included a
total number of (160) temporary colostomies were performed for neonates,
infants and children in the pediatric surgical department of Children Welfare
Teaching Hospital in Baghdad over a period of three years from January 2008
to January 2011. A standardized data sheets were prepared for collecting the
information including age, sex, associated congenital anomalies and
colostomy data (type, site, indication, and complication). Results: Most of the
colostomies were done in the neonatal period (69.4%) and mainly for
imperforate anus (46.9%) while colostomies that were performed in infancy
(26.2%) were done mainly for Hirschsprung’s disease (18.1%). The most
common type of stoma was right loop transverse colostomy for Hirschsprung’s
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disease (31.2%) and pelvic loop for imperforate anus (42.5%). 107 different
complications developed in 71 patients as a result of colostomy formation and
the most common complications were stomal prolapse, skin excoriation,
wound sepsis, stomal stenosis, retraction, and bleeding. The mortality rate was
7.5% (12 patients); 4 patients had Hirschsprung’s disease and 8 patients had
an imperforate anus. Conclusion: Hirschsprung’s disease and imperforate
anus were the most common indications of stoma formation in pediatric age
group. The right transverse loop and pelvic loop colostomy were the
commonest stoma that was performed with a high rate of complications.
Keywords: Colostomy, stoma, Hirschsprung, neonate
Introduction
A colostomy can be defined as surgical procedure made in the large
colon to convert the pathway of feces and flatus to the exterior to be collected
in an external appliance (Russell, 2004 & Bastawrous, 1995). The history of
colostomies date back to the late-eighteenth century, and some of the first
survivors of colostomy were neonates with imperforate anus (O’Neil, 1998).
The first surgeon who did a colostomy was Dubois in 1783 but unfortunately,
the patient died after the procedure by 10 days. While a successful colostomy
had been done by Duret (professor of surgery) in 1793 who did a colostomy in
the neonate of 4 days old with anorectal malformation (O’Neil, 1998 &
Dinnick, 1934). The colostomy can be categorized into two types:
1. Temporary colostomy: in which a temporary procedure is performed
as a part of the general management of mostly congenital
malformations (Raffensporger, 1990 & Cigdem, 2006).
2. Permanent colostomy: it is performed after excision of the rectum for
a carcinoma (Raffensporger, 1990 & Cigdem, 2006).
Anorectal malformations and Hirschsprung’s disease are still to be
considered as the most common indications for colostomy in newborns and
infants (Raffensporger, 1990, Cigdem, 2006 & Robber, 2005). Approximately,
the prevalence rate of Hirschsprung’s disease is 1/5000 live births (Suita,
1996) with nearly a similar rate in anorectal malformation 1 /4000–5000 live
births (Keith, 2005). The other indications for colostomy include; distal atresia
of the colon, injuries in the colon and anorectal area, necrotizing enterocolitis,
meconium ileus and high anal fistula (Raffensporger, 1990, Ơ Neil, 2004 &
Pena, 2006).
There are frequent common complications occur after a procedure of
colostomy which can cause significant morbidity and mortality. The overall
morbidity from colostomy had been recorded to be 42-75% (Brown, 2005 &
AL Salem, 1992). Complications after colostomy can be classified according
to the time of occurrence into immediate or early and late complications. Early
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complications may include wound infection, abscess, fistula, necrosis,
retraction, bleeding and obstruction of the small intestine (Russell, 2004,
Fleshman, 2007 & Lawrence, 1994).
Most of the immediate and early complications can be attributed to
technical failures. Approximately 32-57% was reported as mechanical
complications in Patwardhan et al study (Patwardhan, 2001). Finally, the late
complications include a parastomal hernia, colostomy prolapse, stenosis,
diarrhea and skin excoriation (Fleshman, 2007 & Lawrence, 1994).
Aims of the study
 To study the complications of colostomy (immediate, early & late)
taking into consideration the site and types of the colostomy.
 To determine the types and sites of colostomy in anorectal
malformation and Hirschsprung’s disease.
 To study some associated risk factors in colostomy with anorectal
malformation and Hirschsprung’s Disease.
 To estimate the rate of death for performed colostomies in anorectal
malformation and Hirschsprung’s disease.
Patients and methods
A cross-sectional prospective study included total number of (160)
temporary colostomies that were performed for neonates, infants and children
in the pediatric surgical department of Children Welfare Teaching Hospital in
Baghdad over a period of three years from January 2008 to January 2011.
There were 70 patients with Hirschsprung’s disease and 90 patients with
anorectal malformations.
Data were collected from patients’ records which include:
1.Age.
2.Sex.
3.Associated congenital anomalies.
4.Indications for colostomy.
5.The site of colostomy.
6.Type of colostomy.
7.Complications and management.
The analysis of data was carried out using the available statistical
packages for social science, version 18.0(SPSS-18.0). Data were presented in
form of a table of number and percentage. Chi-square test (x^2-test) was used
for testing the significance of the association between variable under study.
Statistical significance was considered whenever the P-value was equal or less
than 0.05.
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Results
According to gender classification; totally males were forming 94
patients in which 40(42.5%) presented with anorectal malformations and
54(57.5%) patients presented with Hirschsprung’s disease. While females
were 66 cases in which 50 (75.8%) presented with anorectal malformations
and 16(24.2%) patients with Hirschsprung’s disease and these relationships
were strongly significant as p is 0.0003 as shown in the table (1).
Table (1): Classification of stoma formation of colostomy in anorectal malformation and
Hirschprung’s disease according to the gender.
Gender
Anorectal malformations
Hirschsprung’s disease
Total
p
Number (%)
Number (%)
Male
40 (42.5%)
54 (57.5%)
94(100%)
0.0003
Female
50 (75.8%)
16 (24.2%)
66 (100%)
Male:Female
ratio
1:1.25
3.3:1

The age of patients (at which the stoma of colostomy was performed) was
ranging from 1day to 9 years.
The sample was divided into 3 groups:
1. During the neonatal period: the total cases were (69.4%) in which
(46.9%) patients presented with anorectal malformations and (22.5%)
patients presented with Hirschsprung’s disease.
2. From 1-12 months: were forming (26.2%) in which (8.1%) presented
with anorectal malformations and (18.1%) presented with
Hirschsprung’s disease.
3. More than 1 year: were (4.4%) in which (1.3%) presented with
anorectal malformations and (3.1%) with Hirschsprung’s disease.
The age (at which colostomy was performed) was significantly associated with
anorectal malformations and Hirschsprung’s disease; p is 0.0007 as shown in
the table (2).
Table (2): Classification of stoma formation of colostomy in anorectal malformation and
Hirschprung’s disease according to the age.
Age
Anorectal malformations
Hirschsprung’s disease
Total
p
Number (%)
Number (%)
1-28 days
75 (46.9%)
36 (22.5%)
111(69.4%)
0.0007
1-12 months
13 (8.1%)
29 (18.1%)
42 (26.2%)
Over 1 year
2 (1.3%)
5 (3.1%)
7 (4.4%)
90(56.3%)
70(43.7%)
160 (100%)
Total

In anorectal malformation; loop and double barrel types pelvic
colostomies were the main types which were applied in 68(75.6%) and
18(20.0%) patients respectively. While only 5 (7.2%) of Hirschsprung’s
disease had a double barrel type colostomy and this association was significant
as p is 0.007 as shown in the table (3).
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The transverse colostomy was done mainly in Hirschsprung’s
disease in which a loop type colostomy was done in 50 (71.4%) while a double
barrel type colostomy was done in 15 (21.4%) and this was not significant (p
is 0.02). But when comparing these results totally; it was shown significant
differences among not only for the indication of colostomy but also the type
and site of colostomy (p is 0.0001) as shown in the table (3). Regarding
complication of colostomy: complications were shown in 107 patients and the
most common complications were loop prolapsed, skin excoriation and wound
infection in which they were forming 35 (32.7%), 26 (24.3%) and 13(12.2%)
respectively as shown in the table (4). There was a significant association
between the type of colostomy and type of complication; in which p are 0.007
and 0.002 for transverse and pelvic colostomy respectively. In addition, the
total colostomies were significantly associated with the type of complication
as p is 0.004 as shown in the table (4).

Transverse
colostomy

3

4

1

2

0

double
barrel

1

6

6

1

1

2

1

0

0

Loop

8

6

2

4

1

2

1

0

0

double
barrel

0

2

3

1

4

1

0

1

1

35
32.7%

26
24.3%

13
12.2%

8
7.5%

9
8.4%

9
8.4%

3
2.8%

3
2.8%

1
0.9%

Total

Stenosis

p

2

p

Parastomal
hernia

Dysfunction

2

Retraction

Wound
sepsis

12

Bleeding

Skin
excoriation

26

prolapsed

Loop

Stoma type

pelvic
colostomy

Intestinal
obstruction

Table (4): Complications according to the type of colostomy.

0.007

0.004

0.002

107
100%

Distal loop prolapse occurred in 25 cases mainly of transverse type
colostomies while only 2 cases in pelvic type. Proximal loop prolapse occurred
in 5 colostomies (pelvic type) as shown in the table (5).
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Table (5): Site of loop prolapse in relation to the type of colostomy.
Stoma type
Proximal loop
Distal loop
Both loops
Number(%)
Number(%)
Number(%)
0 (0%)
25 (23.3%)
2 (1.9%)
Loop
Transverse
colostomy
0 (0%)
0 (0%)
0 (0%)
Double barrel
Pelvic
colostomy

Loop

5 (4.7%)

2 (1.9%)

1(0.9%)

Double barrel

0 (0%)

0 (0%)

0 (0%)

5 (4.7%)

27(25.2%)

3(2.8%)

Total

35(32.7%)

Wound infection had been occurred in 13(12.2%) patients of
performed colostomies which include; infection, abscess, dehiscence, and
fistula and was 8 (7.5%), 2 (1.9%), 2 (1.9%) and 1(0.9%) respectively as
shown in the table (6).
Table (6): Types of wound sepsis in relation to the type of colostomy.
Stoma type
Infection
Abscess
Dehiscence
Fistula
Number(%) Number(%) Number(%) Number(%)
2 (1.875%)
0 (0%)
0 (0%)
0 (0%)
Transverse
Loop
colostomy
2 (1.875%)
1(0.95%)
2 (1.9%)
1(0.9%)
Double
barrel
2 (1.875%)
0 (0%)
0 (0%)
0 (0%)
Pelvic
Loop
colostomy
2 (1.875%)
1(0.95%)
0 (0%)
0 (0%)
Double
barrel
8 (7.5%)
2 (1.9%)
2 (1.9%)
1(0.9%)
Total

13(12.2%)

Total number of death was 12 (7.5%) patients only from total number (160
cases);
8 patients with anorectal malformations died because of associated congenital
anomalies (congenital heart disease and tracheoesophageal fistula) forming 5
cases while the other (3 cases) died because of wound sepsis. While four died
in patients with Hirschsprung’s disease; three of them died due to late
presentation of bowel perforation and the last case died due to sepsis as shown
in the table (7).
Table (7): Mortality and causes of death in anorectal malformations and Hirschsprung’s disease with
a colostomy.
Disease
Wound sepsis
Associated
Perforated
Total
Number(%)
congenital anomalies
viscus
mortality
Anorectal
malformations
90(56.3%)
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Hirschsprung’s
disease
70(43.7%)
Total
160(100%)

1

0

3

4 (2.5%)

4 (2.5%)

5 (3.1%)

3 (1.9%)

12 (7.5%)
From total

Discussion
The temporary colostomy is an important surgical step in the initial
management of a variety of diseases in neonates, infants, and children. The
most common indications in the current study were Hirschsprung’s disease
and imperforate anus. Most of the stoma formations were performed in the
neonatal period especially for imperforate anus while they were less in
Hirschsprung’s disease. Statistically, these results were strongly significant (p
is 0.0007). Usually, the patient with an imperforate anus will be presented as
an emergency with intestinal obstruction immediately after birth so urgent
colostomy will be done. While in Hirschsprung’s disease, some patients were
responding to conservative treatment with rectal stimulation and irrigation
then colostomy will be withheld.
The same was seen with Chandramouli et al study (Chandramouli,
2004); in which neonatal period was forming the major period for performing
colostomies but the results were less in anorectal malformation and slightly
more in Hirschsprung’s disease. In anorectal malformation, male: female ratio
was 1:1.25 which differ from those seen in other studies like Chandramouli et
al study (2.7:1) (Chandramouli, 2004), Lister et al study (2.2:1) (Lister, 1983)
and the same difference were seen with Hirschsprung’s disease in which male:
female ratio was 3.3:1, Chandramouli et al study (5:1) (Chandramouli, 2004)
and Lister et al study (4.2:1) (Lister, 1983). Most of the surgeons in pediatric
surgical department of Children Welfare Teaching Hospital were preferring to
do right loop transverse colostomy; 50(71.4%) in Hirschsprung’s disease
rather than pelvic colostomy 5(7.2%) to avoid creating a protective transverse
colostomy during performing a definitive procedure, while in cases of
imperforate anus, they were preferring to do loop type pelvic colostomy 68
(75.6%) or double barrel type forming (20%) and in pelvic colostomy, the
complications are fewer. The indications of colostomy (regarding type and
site) were similar to Chandramouli et al study (Chandramouli, 2004) in which
there was a preference of transverse type colostomy in Hirschsprung’s disease
while preferring pelvic type colostomy in anorectal malformation. In addition,
the current study revealed that there was a significant association between the
indication of colostomy with the type and site of colostomy (p is 0.0001). The
most common complication in this study was prolapsed colostomy which
developed in 35 patients (32.7%) and usually, it was occurring in right loop
transverse colostomy (26 cases) while it was less frequent in double barrel
colostomy (1 case only).
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Colostomy prolapse was more commonly affecting the distal limb
(25.2%) more than the proximal one (4.7%) because the distal limb is dilated
and hypertrophied especially in Hirschsprung’s disease then with time it is
decreasing in size and returning to the normal caliber that facilitates the
prolapse. Also in a transverse colostomy, the distal limb represents a transverse
colon which is redundant and liable for prolapse. The results of prolapsed
colostomy in the current study were higher than Chandramouli et al (18.9%)
(Chandramouli, 2004), Lister et al study (12%) (Lister, 1983) and Mollitt et al
(11.6%) (Mollitt, 1980). The second most common complication in this study
was skin excoriation which occurred in 26 patients (24.3%), it was high in
comparison to Chandramouli et al (2%) (Chandramouli, 2004) and
approximately the same as Lister et al study (21.6%) (Lister, 1983) and
slightly less than Sheikh et al study (25%) (Sheikh, 2006). In the current study;
the reasons behind the high rate of skin excoriation were due to poor
compliance of patients with colostomy appliance especially those from rural
areas. In addition, there was a shortage in the supply of colostomy appliances
in the hospital and it was expensive. Wound sepsis which include local wound
infection, peristomal abscess (stitch abscess), dehiscence and fistula had
occurred in 13 patients (12.2%) which were forming high results in
comparison with Chandramouli et al study (3%) (Chandramouli, 2004) but
lower than Lister et al study (17%) (Lister, 1983).
Stomal stenosis occurred in 9 patients (8.4%); the reasons of stenosis
were due to the small opening that was created for colostomy and ischemia of
margins of stoma which end with stenosis. 6 patients of them responding to
dilatation under general anesthesia and 3 patients needed a revision of stoma.
So stomal stenosis in this study was high if compared with many studies like
Chandramouli et al study (1.4%) (Chandramouli, 2004), Lister et al study
(6.4%) (Lister, 1983) and Mollitt et al study (6.2%) (Mollitt, 1980). Stomal
retraction had been occurred in 9 patients (8.4%) and mostly in a transverse
loop type colostomy (6 cases; 5.6%). Revision of operation was done for 6
patients while 3 patients (divided type) are confined to the mucous fistula. A
stomal retraction was high in comparison to Chandramouli et al study (2.4%)
(Chandramouli, 2004), Lister et al study (1.9%) (Lister, 1983) and Mollitt et
al study (3.4%) (Mollitt, 1980). In addition, all retracted colostomy associated
with skin problems. Bleeding occurred in 8 (7.5%) of patients, it was higher in
loop double type colostomy and usually was technical and it was high in
comparison to Chandramouli et al (0.7%) (Chandramouli, 2004) and Lister et
al study (5%) (Lister, 1983).
Intestinal obstruction occurred in 3 patients (2.8%) and it was low in
comparison with other studies like Chandramouli et al study (10%)
(Chandramouli, 2004) and Lister et al study (4%) (Lister, 1983). One patient
(Hirschsprung’s disease with double barrel colostomy) had been explored and
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the adhesion around the wound was identified while the other 2 patients were
treated conservatively. Three patients (2.8%) had a stoma dysfunction (all the
3 patients had Hirschsprung’s disease) which was higher than Chandramouli
et al study (1%) (Chandramouli, 2004). The stoma dysfunction usually occurs
due to lack of leveling colostomy and frozen section. A parastomal hernia
developed in 1 patient only (0.9%) and usually occurred in a patient with poor
abdominal wall muscle associated with local infection. Its incidence was
approximately the same of Chandramouli et al study (0.7%) (Chandramouli,
2004). In general, 107 patients forming 66.9% (from total number of 160)
developed different complications directly related to stoma formation that
were much higher than Nour et al study in which complications occurred in
6.5% only (Nour, 1996), Hondle et al (23%) (Hondle, 2014), Chandramouli et
al reported 27.5% (Chandramouli, 2004), Lister et al (32%) (Lister, 1983) and
Mabula et al study (47.3%) (Mabula, 2014).
The causes for this high rate of complication probably related to poor
and bad care for colostomy and delayed closure of colostomy which is
supported by a study of Chandramouli et al which concluded that proper
stomal care, regular nutritional assessment, and early closure of the colostomy
would minimize morbidity and mortality of colostomy and its closure
(Chandramouli, 2004). Mortality rate was high in the current study reaching
7.5% (12 patients) in comparison to other studies like Nour et al study (6.5%)
(Nour, 1996), Mollit et al study (2.7%) (Mollitt, 1980), Lister et al study
(3.8%) (Lister, 1983). Also, it was higher than Hondel et al study which
showed that the mortality rate was 6% and none of them were directly related
to stoma formation or closure (Hondle, 2014). This high mortality rate may be
attributed to the absence of intensive care unit in Children Welfare Teaching
Hospital and the lack of total parenteral nutrition.
The most common causes for death were associated with congenital
anomalies (congenital heart disease, tracheoesophageal fistula, and associated
Artesia), prematurity, intestinal obstruction, and wound sepsis. Revisions of
stoma were done in 8.1% (13 patients) in this recent study and done for stomal
stenosis, stomal dysfunction, intestinal obstruction and stomal retraction. This
result is low in comparison to other studies like Mollit et al (16.4%) (Mollitt,
1980), Lister et al (18.6%) %) (Lister, 1983) and Chandramouli et al (16.7%)
(Chandramouli, 2004).
Conclusion
Hirschsprung’s disease and anorectal malformation were the most
common indications for temporary colostomy in pediatric age group. Right
loop transverse colostomy had the highest rate of complications while double
barrel type was associated with less complication. Prolapse was the most
common complication after right loop transverse colostomy and was more
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common in Hirschsprung’s disease. It was the least to develop in double barrel
colostomy. Mortality in the patient with anorectal malformation was usually
associated with other associated congenital anomalies.
Recommendations
 Colostomy creation must be done by a well-trained surgeon.
 Right loop transverse colostomy should not be done routinely in
Hirschsprung’s disease and imperforate anus as it has a high rate of
complications, double barrel instead of loop colostomy should be done.
 Double barrel descending colostomy is a procedure of choice for
imperforate anus because of complete fecal diversion and low
incidence of complications.
 Definitive surgery for Hirschsprung’s disease and imperforate anus
should be done as early as possible to reduce the length of time that
child having a stoma.
 Single-stage repair for Hirschsprung’s disease and imperforate anus
must be the goal in the future.
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