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Abstract

Background: Intestinal stomas are a common procedure performed in children. They carry a high complication rate
which affects the child, family and hospital. This study was aimed at documenting these complications and their
associated factors.

Materials and Methods: This was a cross-sectional study carried out at the paediatric surgery unit of Mulago Hospital
which is the main referral hospital in Uganda over a period of one and a half months. It included 131 children whose
caretakers were interviewed and children physically assessed for presence of intestinal stoma complications.

Results: The mean age was 2 years (SD+1) with a male to female ratio of 1.3:1. Anorectal malformation (ARM) (77/131)
was the most common indication for stoma formation followed by Hirschsprungs disease (25/131). Sigmoid colon was
the most exteriorized part (104/131) followed by ileum (27/131). Children with intestinal stomas who developed
complications were 83/131 with peristomal dermatitis being the most common complication (54/131) followed by stoma
prolapse (5/131). The factors associated with intestinal stoma complications were stoma placement after the age of 12
months (OR 10.7, Cl 1.47-17.62, p-value 0.019) and exteriorization of the ileum (CI 0-0.66, p-value 0.028).

Conclusion: The prevalence of intestinal stoma complications is high in Uganda with stoma placement after the age of
one year and having an ileostomy as the associated factors. Sigmoid divided colostomies and prioritization of children
with ileostomies for stoma reversal will help to significantly reduce intestinal stoma complications.

Keywords: cerebrovascular disease; ischemic stroke; hemorrhagic stroke; transient ischemic attack (TIA); high
blood pressure; smoking

Introduction
the complications which interferes with the hospital workflow and further

Worldwide, intestinal stomas in children are temporarily placed mainly for
congenital anomalies (73-87%) and a few acquired conditions (13-27%) to
divert fecal stream, decompress bowel, protect gut anastomosis or a
combination of these factors [1-3]. In Uganda, intestinal stomas are still one
of the commonest procedures performed in the paediatric population [4].

Despite being lifesaving procedures, intestinal stomas carry with them
significant morbidity and mortality especially stemming from the high rates
of associated complications [5, 6]. These complications range from 28-74%
worldwide [7, 8] and 30-81.7% in Africa [3, 9].

When complications arise, the management of children with intestinal
stomas becomes more demanding. They need more resources both from
parents and the hospital and lose more time through readmissions and
hospital visits in addition to the definitive surgery and stoma reversal that
they require. Sometimes emergency surgery has to be performed to deal with

increases the risk of complications for the patients [10].

Data from the national referral hospital show that over 98% of children wait
between 6 months and 5 years to have their stomas reversed, a period during
which complications increase and unfortunately children have to live with
these complications for the same long periods [4, 11].

Factors that appear to increase the rate of intestinal stoma complications like
absence of preoperative markings, height of the stoma, emergent stoma
formation, lack of proper surgical technique, end stomas, loop stomas,
inappropriate location and being placed by junior doctors are modifiable and
hence can be dealt with to reduce complications [7, 12-14].

Despite the high number of stomas placed in children and the delay in
reversal, the prevalence of intestinal stoma related complications and their
associated factors in our setting is not known. Knowing these may help to
formulate policies aimed at reducing stoma complications and improving the
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quality of life of these children. We therefore aimed to determine the
prevalence of intestinal stoma complications in children and their associated
factors in Uganda.

Materials and Methods

We conducted a cross sectional study at the paediatric surgery unit of Mulago
National Referral Hospital (MNRH) to determine the prevalence and factors
associated with stoma related complications among children aged below 12
years. MNRH is the national referral hospital for paediatric surgery patients
in the republic of Uganda and is located in the capital city, Kampala.

The Paediatric Surgery unit is currently located in new Mulago ward 5B and
admits children from birth to 12 years of age from different parts of Uganda
through the accident and emergency unit, paediatric surgery outpatient clinic
and paediatric medical wards. The unit is run by 7 paediatric surgeons, 4
fellows, 3 postgraduate students, 2 intern doctors and a team of 16 nurses.
Daily surgeries are carried out by the team in the main operating theatre of
the hospital, kids OR and the emergency theater.

We included 131 children with intestinal stomas placed at MNRH at least 1
month before the study started. We calculated the sample size using the Kish
Leslie formula for proportions and Fleiss formula for comparing 2
proportions in a cross-sectional study. We excluded children with intestinal
stomas placed from other hospitals because we could not determine
associated factors in those hospitals and those with documented connective
tissue disorders like prune belly syndrome who have been reported in
literature to have an increased rate of complications like stoma prolapse.
Consecutive sampling method was used.

Children at MNRH in the paediatric surgery ward and paediatric surgery
outpatient department (PSOPD) with intestinal stomas were assessed. In
addition, we used ward records to identify children with intestinal stomas
and used telephone calls to invite their parents/guardians to the PSOPD or
paediatric surgery ward to participate in the study.

Recruitment was done every day of the week on the paediatric surgery ward
and every Wednesday in the PSOPD, which operates once a week. Informed
consent was obtained from guardians of these children and assent from
children 8 years and above and a structured interviewer-administered
questionnaire was administered by the principal investigator or a trained
research assistant to caretakers of recruited children. Please see Appendix 1
for the questionnaire used during the study.
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We then physically assessed the recruited children for presence of intestinal
stoma complications including peristomal dermatitis, retraction, prolapse,
stenosis, necrosis, parastomal hernia, intestinal obstruction and malnutrition
(WHO Z-score). We reviewed the unit’s operative loghook to assess and
confirm some of the patient’s data.

Data were cleaned and transferred to STATA version 17.0 (Stata Corp) for
analysis. Chi square test and corresponding p-values were used to compare
participants with stoma complications and those without. Bivariate analysis
was done using logistic regression and this was fitted to get crude odds ratios
(OR). All independent variables with a p-value of <0.2 and those known to
be associated with stoma complications from literature such as stoma
indication and Cadre of the surgeon, were entered into a multivariate logistic
regression to determine the independent factors associated with stoma
complications. Confounding was determined if there was a >10% change in
the adjusted and crude ORs for each variable. The level of significance was
assessed at 95% confidence interval and P-Value of less or equal to 0.05. A
parsimonious model with the highest and non-statistically significant R"2
test was considered.

Compliance with ethical standards

Ethical permission was obtained prior to commencement of the study from
the department of Surgery, Mulago National Referral and Teaching Hospital
and School of Medicine research and ethics committee of the College of
Health Sciences, Makerere University. Written informed consent was
obtained from parents/caretakers of children with intestinal stomas and
assent was sought from children 8 years and above with intestinal stomas
that were eligible for the study. All data obtained from the study was
confidentially kept in password protected computers with only study
investigators having access. Study identification numbers were used instead
of children’s names.

Results

One hundred and thirty-one participants were analysed with a mean age of 2
years (SD£1) and majority 73 (55.7%) were males with a male to female
ratio of 1.3:1. Most of our patients 70 (53.4%) were residing in nearby places
and had care takers of primary education status 68 (51.9%). These were
being taken care of by their mothers 124 (94.7%) and 106 (80.9%) had family
earnings below 500,000/=UGX (approximately 131USD) per month as
shown in table 1.

Characteristic Frequency Proportion Exteriorized part | Frequency | Proportion
Current age lleostomy 27 20.6
1-12 months 62 47.3 Colostomy 104 79.4
12-36 months 13 9.9 Type of stoma
>36 months 56 42.8 Divided 129 98.5
Sex End 2 1.5
Male 73 55.7 Cadre of the surgeon
Female 58 44.3 Resident 86 65.7
Residence Fellow 38 29
nearby 70 53.4 Surgeon 7 5.3
surrounding districts 16 12.2 Theatre used
Far districts 45 34.4 Casualty 48 36.6
Attendant relationship Main 83 63.4
Mother 124 ] 94.7 Stoma revision
Education of the care taker Yes | 10 | 7.6
Primary 68 51.9 Stoma complications
Secondary 53 40.5 Dermatitis 54 41.1
Tertiary 10 7.6 Prolapse 5 3.8
Monthly income SAM 2 1.5
0-500,000/=UGX 106 80.9 Retraction 3 2.3
>500,000/=UGX 25 19.1 >1 complication 19 145
Stoma indication Stenosis 4
Anorectal malformation 77 58.8 1.0 2
Hirschsprungs disease 25 19.1 Presence--of—stoma complications
Intussusception 19 145 Yes 83 63.4
Intestinal obstruction or 10 7.6 No 48 36.6
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perforation | | | |
Age at stoma placement Stoma duration
0-1 month 67 51.2 1-6months 45 34.4
1-12 months 46 35.1 6-12months 40 30.5
>12 18 13.8 12-36months 42 31.3
>36months 5 3.8

Table 1: Participant characteristics.

The mean age at the time of stoma placement was 1 and a half years
(SD+£0.7month). The most common indication for intestinal stomas was
Anorectal malformations followed by Hirschsprungs disease and
intussusception with 77 (58.8%), 25 (19.1%) and 19 (14.5%) patients
respectively. Sixty five percent of the stomas were placed by residents and
the most exteriorised part was sigmoid colon 104 (79.4%). Majority of
children had intestinal stomas for more than 6 months 86 (65.6%) and all
stomas were temporary.

The prevalence of intestinal stoma complications among children in our
setting was 63.4 % (83/131) with the most common complication being
dermatitis followed by stoma prolapse at 54 (41.1%) and 5 (3.8%)
respectively as shown in figure 1. Other complications including stoma
retraction, stenosis malnutrition and intestinal obstruction were significantly
low ranging from 1.5-3% as shown in figure 1. Stoma revision was required
in 10 (7.4%) of children especially with prolapse, stenosis, retraction and
intestinal obstruction.

Stoma complications

60

, H =

Dermatitis

Prolapse Stenosis Retraction

SAM Lo Necrosis P. hernia

Figure 1: A graph showing frequency (number) of intestinal stoma complications in children.

According to bivariate analysis, the following factors were significant; age
at stoma placement 1-12months and above 12months (OR 2.8 and 4.9 with
p-value =0.015 and p-value=0.02, respectively), caretakers of primary

value=0.009), indication being an Intussusception (OR 4, p-value=0.039),
lleostomy (p-value=0.005) and stoma duration of 12 to <36 months (p-
value=0.028 and p-value=0.035) as shown in table 2.

education  (p-value=0.011), monthly income <500,000/=UGX (p-

Characteristic Chi square test Frequency (%) Bivariate analysis Multivariate analysis
Presence—of p- value Crude-OR P-value Adjusted-OR | p-value
complications (95% CI)

/Age at stoma placement Yes No
0..007

0-1 month 34(50.8) | 33(49.3) | 67(51.2) 1 1

1-12 months 34(73.9) | 12(26.1) | 46 (35.1) 2.8 0.015 2 (0.56-6.93) 0.292
>12 15(83.3) | 13(16.7) | 18 (13.8) 4.9 0.02 10.7(1.47-17.62) | 0.019
Sex 0.785

Male 47(64.4) | 26(35.6) | 73 (55.7) 1 1

Female 36(62.1) | 22(37.9) | 58 (44.3) 0.9 0.785 1(0.37-2.93) 0.939
Residence 0.801

Nearby 45(64.3) | 25(35.7) | 70(53.4) 1

Surrounding districts 11(68.8) 5(31.3) | 16(12.2) 12 0.736 0.9 (0.23-3.75) | 0.909
Far districts 27(60.0) | 18(40.0) | 45(34.9) 0.8 0.643 0.7(0.24-1.89) | 0.454
Attendant relationship 0.247

Mother 80(64.5) | 44(35.5) | 124 (94.7) 1 1

Others 3(42.9) 4(57.1) 7(5.3 04 0.26 0.37(0.05-2.77) | 0.333
Education of the care 0.037

taker

Primary 50(73.5) | 18(26.5) | 68 (51.9) 1 1

Secondary 27(50.9) | 26(49.1) | 53 (40.5 04 0.011 0.4(0.15-1.1) 0.077
Tertiary 6(60) 4(40) 10 (7.6) 0.5 0.38 0.9(0.16-5.6) 0.946
Monthly income 0.007
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0-500,000/=UGX 73(68.9) | 33(31.1) | 106 (80.9) 1 1
>500,000/=UGX 10(40) 15(60) | 25(19.1) 0.3 0.009 | 0.5(0.15-1.61) | 0.246
Stoma indication 0.169
Anorectal malformation 44(57.1) | 33(42.9) | 77 (58.8) 1 1
Hirschsprungs disease 16(64) 9(36) 25(19.1) 1.3 0.546 1.06(0.28-4) 0.934
Intussusception 16(84.2) | 3(15.8) | 19 (14.5) 4 0.039 0.03(0-1.26) | 0.066
Intestinal obstruction or|  7(70) 3(30) 10 (7.6) 18 0.442 0.08(0-2.36) 0.142
perforation
Exteriorised part 0.002
lleostomy 24(88.9) | 3(11.1) | 27 (20.6) 1 1
Colostomy 50(56.7) | 45(43.3) | 104 (79.4) 02 0.005 002(0-066) | 0028
Theatre used 0.825
Casualty 31(64.6) | 17(35.4) | 48 (36.6) 1
Main 52(62.7) | 31(37.4) | 83 (63.4) 09 0.825
Cadre of the surgeon 0.894
Resident 54(62.8) | 32(37.2) | 86 (65.7) 1
Fellow 25(65.8) | 13(34.2) | 38(29) 11 0.749 06(019-173) | 0-327
Surgeon 457.1) | 3(429) | 7(.3) 08 0.767 03002505 | 044
Stoma duration 0.103
1-6months 35(77.8) | 10(22.2) | 45 (34.4) 1
6-12months 22(55) | 18(45) | 40 (30.5) 03 0.028 03(01-116) | 0085
12-36months 23(56.1) | 18(43.9) | 42 (31.3) 04 0.035 040011-116) | 0.088
>36months 3(60) 240) | 5(3.8) 04 0.388 050055) | 0-542
Type of stoma 0.278
Divided 81(62.8) | 48(37.2)

End 2(100) 0(0)

Table 2: Analysis of the factors associated with intestinal stoma complication

According to multivariate analysis, the significant factors were age at stoma
placement of above 12 months (OR 10.7, Cl 1.47-17.62, p-value=0.019) and
exteriorization of the ileum (CI1 0-0.66, p-value=0.028) as shown in table 2.

Discussion

Intestinal stomas are an important integral part in the management of
children with gastrointestinal disorders hence many children live with these
stomas as well as associated complications.

We found male children to have more intestinal stomas than female children
with a male to female ratio of 1.3:1. This is comparable to findings from
other studies including in Aba Nigeria where a male to female ratio of 2:1
was found, in Benin city Nigeria where a male to female ratio of 2.8:1 was
found and 1.7:1 in India [1,8,9]. The higher prevalence of intestinal stomas
among males is probably because the commonest indications are
intussusception and ARM which commonly occur in males.

The most common indications for intestinal stomas were congenital
anomalies among which ARMs were the commonest followed by HD. This
is similar to findings from other studies [1,3,4]. All our patients had
temporary intestinal stomas because they had correctable lesions.

In our study we found a high prevalence of intestinal stoma complications of
63.4%which is comparable to the worldwide complication rate reported in
other literature of 28-74% [7]. This is however higher than in Nigeria where
a complication rate of 33% was found [9] and in India where a rate of 45%
was found [8] and lower than in Tanzania where a complication rate of 81.4%
was found by Massenga and colleagues [3]. The differences in complication
rates are due to the differences in the recruited age groups for example in
Tanzania, children up to 18 years were recruited whereas in our study only
children up to 12 years were recruited. Also, the methods of assessing for
complications differ in different places with no standardized definition for

the individual complications which causes variability in the reported rates.
The differences in economic status and education levels amongst patients in
these studies also explains why differing rates are reported as poor caretakers
with Uneducation have been reported to have more children with
complications than the rest.

The peristomal dermatitis rate of 41.1% found in our children is lower than
that found in Nigeria of 84.8% in Benin city [1] and 70% in Aba state [9].
The higher rates of dermatitis in these states were reported to be because of
the poor care of intestinal stomas amongst their patients as most of them were
uneducated and from poor and remote families. Similar problems are faced
by our patients but probably with better stoma care. This is in contrary to
studies elsewhere where lower rates of dermatitis have been reported for
example 20% in India [8] and 7% in Tanzania [3]. The lower rates in these
studies may be due to the difference in the populations studied as these also
included adult patients.

Peristomal dermatitis is mainly a problem of ileostomies and in this study,
we found 88.9% of patients with ileostomies having complications in
comparison with 56.7% of patients with colostomies. This is comparable to
findings by Shellito and colleagues of 70-84.6% dermatitis in ileostomies
compared to 37% seen in colostomies [1,9,15,16]. The preponderance of
dermatitis in ileostomies is attributed to the fact that ileostomy effluent is
liquid, constantly flowing, relatively caustic and tends to pour on the skin
causing its breakdown [8].

In this study we found stoma prolapse to be the second most common
complication in children at 3.8% comparable to that in India of 5% prolapse
rate [8,9]. Higher prolapse rates have however been found in other studies
for example Osifo in Benin city found 32.6% of children with stoma prolapse
[9] and Massenga and colleagues in Tanzania found stoma prolapse to be the
most common complication at a rate of 67%. This may have been due to the
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fact that many of their patients had loop colostomies (12%) that are known
to have more prolapse rates than divided stomas that our patients (98%) had.

We found significantly low rates of stoma retraction, stenosis, malnutrition
and intestinal obstruction in our children (1.5-3%). This is comparable to
findings by Massenga and colleagues in Tanzania who found only 3%
retraction rate in sigmoid colostomies, 7% obstruction and no stenotic stomas
[3] and Osifo and colleagues in Nigeria who found 4.3% stenosis rates [1].
Limited data exists to document the severity of malnutrition in children with
intestinal stomas. This is because of the multifactorial nature of malnutrition
in these children and indeed in our study children with malnutrition also had
other illnesses like tumours which may explain the malnutrition other than
the presence of a stoma per se.

We did not find any patients with stoma necrosis or Parastomal hernia
probably because stoma necrosis is usually an early complication and our
study looked at stomas one month after placement. Parastomal hernias are
usually associated with poor abdominal wall muscles, poor surgical
technique and local infection, all of which were likely absent in our patients
hence no hernias were found.

Stoma necrosis has been reported in other studies at significantly lower rates
of up t0 5.6% [3], 10% [9], 13% [17] and 5% [8] whereas parastomal hernias
have been reported in 2.5-8.7% of patients with intestinal stomas [1,3,8].

Exteriorization of the ileum was found to be significantly associated with
stoma related complications in our study, a finding that is comparable to
studies by Shellito and Chidi [10, 15] and is probably because most of the
patients had peristomal dermatitis which is more common in ileostomy
patients due to the nature of their effluent. The effluent from ileostomies is
fluid, constantly flowing, corrosive and is capable of enzymatic skin
breakdown compared to more solid colostomy effluent that is non-corrosive
and tends to fall away from the skin [15]. This is made worse by stomas that
are flat on the skin as the effluent comes in direct contact with the skin. Two
to three-centimeter stoma sprouts have been recommended in adult stomas
but no clear sprout has been recommended in paediatric patients making it
surgeon dependent and hence having unpredictable outcomes [15]. Other
studies have however found no difference in complication rates between
ileostomies and colostomies. Massenga in Tanzania even found more
complications (prolapse rates) in transverse colostomies than in ileostomies
[3]. This is because their children had transverse colostomies that have been
reported to have a lot of prolapse rates and indeed in their study, stoma
prolapse was the commonest complication in children with intestinal stomas

(3]

Children who had stomas placed after one year of age were ten times more
likely to develop complications than those placed before one year. This is
comparable to findings in other studies where late presentation of children
with HD was associated with more frequent postoperative intestinal stoma
complications (46%). This has been mainly attributed to the massively
dilated colon at the time of stoma placement [18,19]. Other studies have
however found no association between age of the child at presentation and
intestinal stoma complications [16,20,21].

Limitations

The Cross-sectional nature of the study limits causal inference and hospital
records might have limited data quality. Data from this study is limited to the
current complications the child had at the time of the study therefore, we
might have missed complications that happened before the study and were
no longer present at the time of the study. Non-probability sampling method
was used hence we cannot rule out selection bias.

Conclusion

Intestinal stoma complications in children are high in our setting with
peristomal dermatitis being the most common complication followed by
stoma prolapse. Stomas placed in children aged above 12 months and
exteriorization of the ileum are associated with an increased risk of getting
stoma complications at 10.7 times and 80% respectively. We recommend
that children with ileostomies be prioritized for stoma reversals to minimize
development of complications but also to reduce the period with which they
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have to live with the stoma and its complications. Sigmoid divided
colostomies where indicated should be used in all children as these are
associated with the fewest complications rates. Patients with ileostomies and
stomas placed after one year of life should have regular periodic scheduled
appointments for review so that complications are diagnosed early and
managed appropriately. A further analysis of the factors associated with
peristomal dermatitis in children including use of barrier creams, adequacy
of information on stoma care and access to stoma supplies may help in
alleviating this common complication. Another study that describes the
complications following intestinal stoma reversals in children can be carried
out to further document this burden and devise preventive measures.
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