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ABSTRACT

Background: In advanced and developing countries stomas are commonly applied to clients , which can either be
colostomy or ileostomy. These stomas are associated with post operative complications which might be the causal
factors for the morbidity and mortality to our surgical patients. This study focus and analyse the indications of stoma
creation, it also explores early outcome predictors of stoma closure.

Objective: The aim of this study was to determine the indications for stoma creation and early outcome predictors of
stoma closure.

Methodology: The study was prospective, descriptive cross-sectional done at BMH, DRRH and IRRH from June 2021
to August 2022. The structured questionnaire was used as a tool for data collection. The information was obtained from
patients, case notes or register book. Convenient sampling technique was used to select clients. Clavien-Dindo tool was
used for grading severity of post-operative complications, chi-square, binary and multivariate logistic regression were
used to establish association between predictor and outcome variables. SPSS was used for analysis.

Results: A total of 194 subjects were enrolled in this study. There were 140 males (72.2%) and 54 females (27.8%) with
male to female ratio of 3:1. Colostomy was the leading type of stoma created at 133 (68.6%) followed by ileostomy
61 (31.4%). Commonest indications for colostomy were sigmoid volvulus 75 (56.4%) and colo-rectal carcinoma 43
(32.3%). lleostomy was commonly indicated in enteric perforation 24 (39.4%) and ileal trauma 20 (32.8%).

Overall post-stoma closure complications were noted in 78 (40.2%), colostomy contributed by 60 (30.9%) and
ileostomy at 18 (9.3%). The noted post-operative complications were deep & organ/space SSI 52 (26.8%), AL & ECF
21 (10.8%) and 10 05 (2.6%). Clavien-Dindo tool showed 78 (40.2%) unfavorable and 08 (4.1%,) favorable outcomes.

Binary logistic regression showed predictors of complications to be blood transfusion (p<0.001), hypo-albuminemia
(p<0.001) and colostomy closure (p=0.041). Multivariate logistic regression showed hypo-albuminemia (p=0.002) a
significant early outcome predictor of stoma closure.

Conclusion: Hypo-albuminemia was shown to be important prognostic indicator for complications following stoma
closure. The stomas were commonly indicated in sigmoid volvulus and enteric ileal perforation, and predominant post

stoma closure complications were surgical site infection (SSI).

Clavien-Dindo scoring system was also shown to be effective for grading severity of post-operative complications.
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Background

Stoma refers to a surgically created fistula involving loop of an
intestine and abdominal wall aiming at either gastro-intestinal
decompression or de-functioning, anatomically categorized into
ileostomy and colostomy [1,2].

Stoma creation is a commonly performed procedure with a
total reported global annual incidence rate of 10%. In the USA,
annual incidence rates of stoma creation were found to be (5.5%)
for ileostomy and (4.6%) for colostomy [3,4]. In the UK, stoma
annual incidence rates were found to be (13.5%) while in Germany
it was reported to be (6.4%) [5-7]. In Africa, data regarding stoma
creation is scarce and fragmented, however, annual incidence for
stoma creation was found to be (15.5%) in Ethiopia [8].

The commonest indication for ileostomy and colostomy were
found to be colo-rectal cancer in the USA (2.8%-31%) [9]. In India
and Pakistan, commonest indication for ileostomy were found to be
enteric perforation (27%-44%) followed by trauma to ileum (27%-
36.0%) [10,11]. Published studies in Africa showed rectal tumour
was one of common indication for ileostomy (51%) in RSA [12].
Engida et al. [13] in Ethiopia reported common indications for
colostomy to be gangrenous sigmoid volvulus (46.5%), followed
by colo-rectal cancer (21%) and penetrating abdominal injury
(11.4%). Moreover, Massenga et al. [14] in Tanzania reported
common indications for both ileostomy and colostomy to be bowel
perforation (31.8%), followed by mechanical bowel obstruction
(22.7%), anal & penetrating abdominal injuries (15.9%) and
neoplastic pathology (11.4%).

Stoma is regarded as a two-edged sword, its creation saves life
yet its presence is associated with multitude of social-economic
and psychological challenges. In the USA and Europe, it was
found that, (21%-53%) of patients living with stoma face negative
effects on their physical, financial and psychological well-being
(anxiety & depression), experience diminished role function and
social stigmatization leading to inability to cope with new life
style [15-17]. In Africa, similar socio-economic and psychological
challenges were reported in Uganda and Ethiopia [18,19].

Stoma closure/reversal is a surgical restoration of intestinal
continuity in order to allow the passage of feces through the

anus. Usually performed following corrections of the underlying
primary pathology when the bowel loops are healthy without
distal obstruction [20,21]. The procedure carries with it significant
morbidity of (2.1-64.8%) globally [22,23]. Moreover, the
morbidity was estimated to be (4.3%-40%) and (6.7%-54%) for
ileostomy closure and colostomy closure respectively [24,25].
Studies conducted in Africa, reported the morbidity of ileostomy
closure to be (47.5%) in RSA and (63.4%) for both ileostomy &
colostomy in Tanzania [12,14].

Globally, common complications following ileostomy reversal
were found to be mechanical 10 (1.4-32.6%), SSI (2%-41.6%)
and ECF/AL (1.7-16.6%) [26,27] and for colostomy reversal were
found to be SSI (15%-40%) and ECF/AL (1.5%-21%) [28,29].
Studies conducted in Africa reported complications following
ileostomy closure to be mechanical 10 (14%) and ECF (6%) in
RSA [12], in East Africa, complications following colostomy
closure were reported to be 10 (13.4%) and ECF (3.5%) in Kenya
and in Tanzania common complications were reported to be SSI
(50%) and ECF (33%) [14,20].

Clavien-Dindo scoring tool is utilized in the USA and Europe for
the grading the severity of complications following stoma closure
and thus its applicability has always been paramount in the grading of
the severity of outcomes [26,30,31]. In Africa, very few studies have
made use of this tool in the arena of stoma closure, a single study on
ileostomy closure conducted in RSA had utilized its application [12].

Studies conducted in the USA and Europe reported underlying
predictors for the complications following stoma closure to be
advanced age of patients (> 50 years), junior skills of the operating
surgeon, low serum albumin, [26,31], anemia, blood transfusion,
increased duration to stoma reversal (> 12 weeks) [32,33]. Sheikh,
[20] reported predictors of complications following colostomy
closure to be colonic obstruction and sigmoid colostomy in
Kenya while junior skill of the operating surgeon was the reported
independent predictor in Tanzania [14].

This study focused on determining the indications for stoma
creation, early outcome predictors of stoma closure and grading
of complications following stoma closure using Clavien-Dindo
scoring tool on both ileum and colon.

Objectives

Broad Objective

To determine indications for stoma creation and early outcomes
predictors of stoma closure at University of Dodoma teaching
Hospitals from June 2021 to August 2022.

Specific Objectives

i. To determine indications for stoma creation at University of
Dodoma teaching Hospitals from June 2021 to August 2022.

ii. To determine early surgical outcome of stoma closure and
grade complications by using Clavien-Dindo scoring tool at
University of Dodoma teaching Hospitals from June 2021 to
August 2022.
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iii. To determine early outcome predictors of stoma closure at
University of Dodoma teaching Hospitals from June 2021 to
August 2022.

Methodology

Study Design

A prospective cross-sectional study where study subjects were
followed and post-operative outcomes were recorded within the 1%
week, then on the 2" and 4™ week.

Study Area

This study was conducted at Dodoma Regional Referral hospital
(DRRH) and Benjamin Mkapa Hospital (BMH) both located in
Dodoma region and Iringa Regional Referral Hospital (IRRH)
located in Iringa region. These hospitals conduct both outpatient
and inpatient surgical services, perform minor and major surgical
procedures and serve as teaching hospitals for undergraduate and
post-graduate students.

Study Population

Adult patients (>17years) admitted to surgical departments at
University of Dodoma Affiliated teaching Hospitals (BMH, DRRH
and IRRH) from June 2021 to August 2022.

Study Sample

Adult patients (>17years) with stoma in-situ admitted at University
of Dodoma Affiliated teaching Hospitals and underwent stoma
closure from June 2021 to August 2022.

Study Duration
15 months, from June 2021 to August 2022

Inclusion Criteria

* All patients who underwent secondary stoma closure

* All patients who underwent subsequent stoma closure following
failure of the first attempt.

Exclusion Criteria

» Patients having both ileostomy and colostomy in situ (one
closed while one left open)

» Patients with stoma closure and open abdomen.

* Patients with stoma closure with delayed primary abdominal closure.

Sample Size Estimation
By using Kish-Leslie formula.
Sample size =Z7.P (1-P)/d2

=1.96 * 0.146 * (1 -0.146)

(0.05)2

=97 subjects.
Z is statistic for a level of confidence. (At 5%, P < 0.05), Z value
is 1.96.
P is prevalence of post-operative complications based on a
previous study conducted at BMC in Tanzania “Indications for
and complications of intestinal stomas in the children and adults at
a tertiary care hospital in a resource- limited setting: a Tanzanian
experience” [14].

Prevalence of complications for adults (> 17 years) was 14.6%.
d is absolute error of precision, (considered 0.05).

Sampling Method

Convenient sampling was applied where all patients who
underwent secondary stoma closure from June 2021 to August
2022 and met inclusion criteria were included.

Interview
Patient’s information
questionnaire.

was extracted using standardized

Measurements

This study used some laboratory investigations to assess underlying
predictors for complications (SSI, AL/ECF & 10); serum albumin,
Full blood Picture and Blood grouping & cross-match.

Data Collection Tools

A standardized questionnaire was used to collect patient’s
demographics details, laboratory blood investigations results,
clinical and surgical information of the index operation &surgical
details of the current operation including post-operative details.
Post-operatively, patients were followed and complications
recorded within the 1* week then on 2™ and 4™ week.

Clavien_Dindo classification tool was utilized post-operatively
to assess the modality of management (conservatively versus
surgical) offered for the complications that occurred.

Procedure

Blood samples for investigations (CBC, grouping & cross-match,
serum albumin) were collected pre-operatively and post-operatively
and results followed promptly and recorded. Prophylactic
antibiotics were given 30 minutes prior to cutting time, commonly
used were ceftriaxone and intravenous metronidazole.

Data Processing and Analysis

Microsoft excel was used for data entry and cleaning. Analysis
of data was done using Statistical Package for Social Sciences
(SPSS) version 26.0. Descriptive analysis was utilized to analyze
for frequency and percentages of the variables. Cross tabulation
between management modality given and the severity of
complications was used for the third objective.

Significance of association between the dependent (outcome)
and in- dependent (predictor) variables was tested by using Chi-
square (y2) test. Statistical significance was considered as p <0.05.
Variables which were statistically significant in binary logistic
regression were subjected to multivariate logistic regression for
the final determination of independent predictors.

Ethical Clearance

Ethical clearance was sought and granted from the UDOM senate
research and publication committee. Permission to conduct data
collection was sought and granted from the administration of the
respective hospitals where the study was conducted.
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Ethical Issues

The researcher obtained informed consent from all patients
themselves. While drawing blood for investigations, proper
techniques to avoid traumatizing patients unnecessarily were used.
All laboratory and histo-pathological results were filled in the
questionnaire promptly. All questionnaires were coded in numbers
to ensure confidentiality. Back up data was used to prevent breach
information and to avoid data loss.

Research Findings

Background of respondents

A total of 194 participants, comprising of (72.2%) men, participated
in the study, as shown in Table 1. The male to female ratio was
2.6:1. Participants in the study ranged in age from 18 to 77, with
a median age of 46. Age group (34-51) years old occupied the
majority (49.5%). IRRH performed most of the stoma reversal
(39.2%).

Table 1: Demographic characteristics of study participants who underwent
stoma closure.

Variable Category f;j;l;l:;l <y Percentage (%)
18-34 years 38 19.6
Age group 35-51 years 96 49.5
> 51 years 60 30.9
Median =46 (18-77)
Male 140 72.2
Sex
Female 54 27.8
DRRH 70 36.1
Hospital attended IRRH 76 39.2
BMH 48 24.7

Colostomy made up the majority of stomas, 133 (68.6%), as shown
in table 2. Mean hemoglobin was 11.4 and the ratio of non-anemic
to anemic was 4:1. Only 55 (28.4%) of study participants were
found to have low serum albumin and the mean serum albumin
was 3.49 (+/-0.4). Colo-rectal malignancy was diagnosed in 22.2%
of study patients. Mean duration from stoma creation to reversal
was 10.5 weeks.

Table 2: Clinical and surgical characteristics of study participants who
underwent stoma closure.

Variable Category lz;iqll;f:)'cy iﬁgemge
Colostomy 133 68.6
Type of stoma - stomy 61 314
Hemoglobin Normal (11g/dl and above) 155 79.9
level Low (< 11 g/dl) 39 20.1
Mean 11.4+-0.6
Serum Albumin Normal (>3.5g/dl and above) 139 71.6
level Low (<3.5g/dl) 55 28.4
Mean 3.49+-0.4
Duration from <8 weeks 70 36.1
index surgery |8 weeks and above 124 63.9
Malignancy Positive 43 22.2
status Negative 151 77.8

Descriptive Statistics

Indications for stoma creation

Indications for ileostomy creation, as shown in figure 1 below,
were enteric ileal perforation 24 (39.3%), traumatic ilealinjury
(penetrating) 20 (32.8%), gangrenous ileal obstruction 11 (18.0%),
and ilealanastomotic leakage (AL) 06 (9.8%).

Traumatic lleal injury
.(penelraliﬂg)

W anteric perforation
Wizal AL
.Gangrenous ileal obstruction

Figure 1: Indication for ileostomy creation.

Figure 2 shows that sigmoid volvulus was the leading cause of
colostomy creation with a 56.4% rate, followed by colo-rectal
cancer with a 32.3% rate, colonic AL with a 9.8% rate, traumatic
colonic injury (penetrating) with a 3.0% rate, and anal fistula and
abscess with a 1.5% rate.

& sigmoid valvulus
Traumatic colonic injury
(penetrating)

I Anal fistula & abscess
colo-rectal carcinoma

O colonic AL

Figure 2: Indications for colostomy creation.

Early Outcome of Stoma Closure and Severity of Outcome
The overall post-operative outcome were (40.2%), as shown
in table 3 ileostomy contributed 18 and colostomy contributed
60. Overall SSI (deep/organ & space) was the most common
complication in both ileostomy 10 (16.4%) and colostomy 42
(31.6%). 10 was the least common complication in both ileostomy
03 (4.9%) and colostomy 02 (1.5%).
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Table 3: Early outcome following stoma reversal.

Complication Ileum  Colon Total

P (n=61) (n=133) (n=194)
Deep/organ& space SSI 10 (16.4) /42 (31.6) 52 (26.8)
Anastomotic leak (AL) & Enterocutaneous
fistula (ECF) 05(8.2) [16(12.0) 21 (10.8)
Intestinal obstruction (10) 03 (4.9) 02(1.5) |05(2.6)

Clavien-Dindo Grading of Early Outcome Following Stoma
Closure

Clavien-Dindo classification, as shown in table 4, indicates
favorable to unfavorable outcome ratio of 1:10. Only 08 (4.1%)
patients developed superficial SSI only requiring conservative
management. 76 (39.2%) patients with (I0, AL/ECF and deep
& space SSI) underwent surgical management under general
anesthesia. 2 (1.0%) patients died, each one from mechanical 10
and ECF.

Table 4: Clavien-Dindo grading of early outcome following stoma
reversal.

Severity Category Class N (%) Management
Superficial SSI I 08 (4.1) Conservative
Total (n1) 08 (4.1)

Favorable Deep & organ/space SSI [IIIb 52 (26.8)  Surgical (GA)
AL & ECF 1Ib 20 (10.3)  Surgical (GA)
10 b 04 (2.1) Surgical (GA)

Unfavorable Death \% 02 (1.0)
Total (n2) 78 (40.2)
(n1+n2) 86 (44.3)

Inferential Statistics

Chi-square test

The following predictor variables exhibited a significant association
with the outcome variable, as shown in table 5 of (chi-square)
X°. Serum albumin (X?=14.642, p=0.002), blood transfusion
(X?=15.653, p<0.001), bowel segment (X>= 4.236, p=0.042).

Table 5: Chi-square test showing association between predictor variables and outcome variables following stoma closure.

q Outcome
Variable
N Good (N/%) Poor (N/%) X? p-value
3.668 0.168
18-34 years 36 27 (71.1) 11 (29.9)
Age group
35-51 years 98 58 (60.4) 38 (39.6)
> 5] years 60 31(51.7) 29 (48.3)
0.559 0.514
Sex Male 140 86 (61.4) 54 (38.6)
Female 54 30 (55.6) 24 (44.4)
0.462 0.810
Duration to stoma reversal < 8 weeks 70 42 (60) 28 (40)
> 8 weeks and above 124 74 (59.7) 50 (40.3)
0.718 0.466
Hemoglobin class Normal 155 95 (61.3) 60 (38.7)
Anemia 39 21 (53.8) 18 (46.2)
15.653 <0.001
Blood transfusion Done 86 38 (44.2) 48 (55.8)
Not done 103 78 (72.2) 30 (27.8)
0.041 0.879
Level of surgeon Resident 68 40 (58.8) 28 (41.2)
Surgeon 126 76 (60.3) 50 (39.7)
0.221 0.652
Prophylactic antibiotic use Given 159 100 62.9) 59 (37.1)
Not given 35 16 (45.7) 19 (54.3)
Non-malignant etiology for stoma creation Peritonitis 74 43 (58.1) 31 (41.9) 4.032 0.262
Bowel injury 75 41 (54.7) 34 (45.3)
Perineal pathology 02 02 (100) 00 (0)
0.063 0.861
Malignancy status Present 43 25 (58.1) 18 (41.9)
Absent 151 91 (60.3) 60 (39.7)
4.236 0.042
Bowel segment utilized Ileostomy 61 43 (70.5) 18 (29.5)
Colostomy 133 73 (54.9) 60 (45.1)
14.642 0.002
Serum albumin Normal 139 123 (82.7) 16 (17.3)
Low 55 26 (47.3) 29 (52.7)
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Table 6: Binary logistic regression and multivariate logistic regression showing strength and direction of association between predictor variables and

outcome variables following stoma reversal.

Variable/value N COR [95% CL] p-value AOR [95% CL] p-value
Age group

18-34 years 36 Ref

35-51 years 98 1.142 [0.588-2.215] 0.695

> 51 years 60 1.545 [0.668-3.576] 0.309

Sex

Male 140 Ref

Female 54 1.147 [0.606-2.168] 0.674

Duration to stoma reversal

> 8 weeks 124 Ref

< 8 weeks and above 70 1.014 [0.557-1.843] 0.965

Blood transfusion

Not given 103 Ref

Given 86 3.284 [1.805-5.976] <0.001 2.176 [1.876-5.368] 0.630
Level of surgeon

Resident 68 1.064 [0.584-1.940] 0.840

Surgeon 126 Ref

Non-malignant etiology for stoma creation

Peritonitis 74 1.664 [0.749-3.695] 0.211

Bowel injury 75 1.914 [0.865-4.233] 0.109

Perineal pathology 02 Ref

Malignancy status

Positive 43 1.092 [0.549-2.173] 0.802

Negative 151 Ref

Bowel segment involved

Ileostomy 61 Ref[ ]

Colostomy 133 1.963 [1.027-3.752] 0.041 2.593[1.288-5.223] 0.087
Serum albumin

Normal 139 Ref

Low 55 5.329 [2.183-9.00] <0.001 3.885[1.067-7.301] 0.002
Antibiotic prophylaxis

Given 159 Ref

Not given 35 1.497 [0.237-1.040] 0.063

Hemoglobin level

Normal 155 Ref

Anemia 39 1.357 [0.669-2.754] 0.398

Regression Analysis group hence occupationally they are relatively more exposed

Binary logistic regression showed serum albumin (p < 0.001),
blood transfusion (p < 0.001) and colostomy reversal (p=0.041)
to be statistically significant predictor variables for post-operative
outcome as shown in table 6 below. Multivariate logistic regression
showed only serum albumin (p= 0.002) to be a statistically
significant predictor variable.

Discussion

Background of the participants

In this study, the predominant age group was (35 to 51) years
(50%), the median age was 46 years and male being predominant
to female with ratio of (3:1). Our ratio results were similar to
those of Mehboob et al., [11] in Pakistan (3:1), and S. Khan et
al., [34] in Pakistan (3:1) but were contrary to Massenga et al.,
[14] in Tanzania (1:1). The reason for the difference in this study
was predominance of middle and older patients (35-50) years,
with exclusion of pediatric population (<17years). Adisa et al.
[35] commented that male predominance was attributed by the
social habit of African men being the income generating gender

to road traffic accidents, relative more involvement in violent
robbery, physical assaults & trauma [35]. Moreover, Cheatham
et al. [36] and Makgopa et al. [37] found that African men are
reported to have poor healthcare-seeking behaviors (exemplified
by self-medicating at home, waiting for some period to see if
the condition subsides on its own, late visitation to a healthcare
facility only when the symptoms worsen which necessitates need
for urgent surgery) [36,37]. Arnold et al. [38] suggested that
epidemiologically in Sub-Saharan Africa, males are more affected
by colon malignancy as compared to women [38].

Adisa et al. [35] suggested the (35-51) year age group being a
socially active age-group for income generation with resultant
increased risk of occupational & physical assaults and road traffic
accidents. Moreover, busy working schedule with likelihood
to delayed visitation to health facility for timely treatment [35].
Statistically, the ratio of colostomy to ileostomy was 2:1. The
tendency to form colostomy is greater than ileostomy. Migdanis
et al. [39] suggested that this is attributed by the reduced need for
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nutritional support and reduced risk of nutritional deficiencies in
the colostomy group as compared to ileostomy [39]. Moreover,
Ma et al. [40] suggested that microbiotadysbiosis as well as higher
number and wide variety of anaerobic bacteria present in the
colon produce microbial-derived collagenases which lead to tissue
destruction and poor anastomotic healing, a situation uncommon
to ileum. Therefore, this attributes to higher rate of colostomy
compared to ileostomy.

Indications for Stoma creation

Analysis showed indications for ileostomy creation to be enteric
perforation (39%), followed by penetrating & blunt ileal trauma
(33%), then, strangulated hernias (SBO) (18.0%) and ileal AL
(10%). Regarding enteric perforation, our findings were similar
to findings by Q. A. Ahmad et al. [41], in Pakistan (30%) and
Massenga et al. [14] in Tanzania (32%). Ngogo et al. [42] suggested
high prevalence (16.5%) of enteric infections in Tanzania is
attributed by poor food handling, consumption of contaminated
water from wells and rivers, coupled with a habit of defecating
in the bush and in the rivers leading to fecal-oral transmission of
etiological micro-organisms a common habit in many parts of
Tanzania, the high prevalence of infections contributes to higher
chances of developing enteric bowel perforation.

Regarding penetrating & blunt ileal trauma, our findings (33%)
were similar to A. Khan et al., [10] in Pakistan (36%). Regarding
penetrating & blunt colonic injury, our findings (2%) were similar
to Horesh et al., [23] in Germany (2%) and by Engida et al., [13] in
Ethiopia (12%). Both ileal and colon penetrating and blunt injuries
share similar risk factors mainly being road traffic accidents,
physical assaults and violent robbery. Moshiro et al. [43] suggested
that abdominal injuries with resultant bowel injuries (ileum &
colon) are highly attributed by increasing incidence of road traffic
accidents, physical assaults and violent robbery at a fast rate
due to increase in urbanization, motorization as well as criminal
activities. Moreover, Chalya et al. [44] and East et al. commented
that road traffic accidents contributed to (28%-65%) followed by
physical assaults, and falls leading to 3% of blunt bowel injuries
and 3% of penetrating bowel injures (stabbing or gunshots).

With regard togangrenous small bowel obstruction, we had findings
(18%) contrary to those of Nafis Faizi, Shahwar Kazmi [45] in India
(4%) and Z. Ahmad et al. [46] in India (7%). The reason behind the
observed difference could be multifactorial. Cheatham et al. [36]
and Makgopa et al. [37] suggested first reason could be because of
delayed hospital visitation due to poor road infrastructure, second
being poor knowledge on the complications of strangulated hernia,
third being self-medicating at home until when the condition gets
worse, which further increases chances for bowel strangulation
with subsequent stoma formation. Moreover, there is a relatively
high incidence of symptomatic and strangulated hernia in Tanzania
with an annual incidence of symptomatic hernias in adults being
(0.163%). Beard et al. [47] suggested increased tendency to heavy
lifting and increased intra-abdominal pressure lead to the high
incidence of symptomatic hernia with subsequent strangulation
and stoma formation. Moreover, Chalya et al., [44] suggested

occupational risk factors for inguinal hernia strangulation to include
increased tendency to heavy lifting activities which is one among
major income generating jobs among Tanzanian men of middle
and low income. Moreover, Kibret et al. [48] and Ashindoitiang et
al. [49] suggested prolonged heavy lifting and chronic constipation
being two among common etiological risk factors for symptomatic
hernia and subsequent strangulation.

Moreover, prolonged post-operative small bowel obstruction
(SBO) could lead to bowel strangulation with subsequent
gangrenous bowel changes increasing chances for stoma formation,
the underlying reasons for prolongation being delayed hospital
visitation, self-medicating at home until when the condition gets
worse as suggested by Cheatham et al. [36] and Makgopa et al.
[37]. Moreover, Massenga et al. [14] reported annual incidence of
laparotomy in Tanzania to stands at (5.5%) with significant number
of those patients reporting post-operative small bowel obstruction
as one among common complications. Tabibian et al. [50] and
Herrick & Wilm [51] reported risk factors for post-operative
small bowel obstruction (SBO) to include peritoneal adhesions
secondary to previous abdominal surgeries (laparotomy) leading
to excessive fibrin deposition.

Furthermore, regarding ilealanastomotic leak (AL) (10%) our
findings were similar to those of Z. Ahmad et al., [46] in India
(4%), Chaudhary et al., in India (7%). and Massenga et al., [14]
in Tanzania (11%). Regarding colonic anastomotic leak (AL), our
findings (7.0%) were similar to those of Whitney et al., [52] in
the USA (15%) and Massenga et al., [14] in Tanzania (11.0%)
and Azodo & Omuemu [53] in Nigeria (15%). Both ileal and
colon anastomotic leaks share similar risk factors most common
being poor nutrition due to low serum albumin. Issangya et al.
[54] suggested ileal and colonic anastomotic leak (AL) could be
attributed to poor nutrition status of the study participants (low
albumin level) leading to poor collagen synthesis and functioning
resulting into delayed wound healing and hence increased chances
of poor wound healing and anastomotic leaks.

Indications for colostomy creation in this study were sigmoid
volvulus (56%) followed by colo-rectal carcinoma (30%), colonic
AL (7.0%), penetrating colonic injury (2.0%), peri-anal fistula
& abscess (2%). For sigmoid volvulus, we had findings similar
to Bekele et al., (2009) in Ethiopia (50%), however, higher
than findings by Sheikh, [20] in Kenya (33%). The reason for
the difference could be due to variations in the type of diet that
participants consumed in the particular study region. Akinkuotu
et al. [55], Jumbi & Kuremu [56] and Surriah et al. [57] suggested
sigmoid volvulus could be attributed by a common practice in
East Africa of excessive consumption of high-fiber diet resulting
into excessive loading of the sigmoid colon with subsequent
increasing in intra-luminal pressure and augmenting the chances
for developing colon twisting and sigmoid volvulus.

Colo-rectal carcinoma findings (30%) were similar to Daluvoy et
al., [58] in the USA (30%), Engida et al., [13] in Ethiopia (20%).
Constance et al. [59] suggested excessive consumption of alcohol,
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which is prevalent in Tanzanian communities, could be one among
risk factor for colorectal carcinoma development. Moreover,
Anette et al. [60] suggested tendency of excessive consumption
of red meat & animal fats and less consumption of fruits &
green vegetables a habit prevalent in Tanzania could be one
among the contributing factors for developing colo-rectal cancer.
Furthermore, Zisman et al. [61], Kabat et al. [62] and Katalambula
et al. [63] suggested excessive alcoholand red meat consumption
being common attributing factors for colo-rectal carcinogenesis.
Furthermore, it was postulated that reactive metabolite from
alcohol (acetaldehyde) is thought to be carcinogenic, additionally,
alcohol has been linked to the production of prostaglandins,
lipid peroxidation, and the generation of free radical oxygen
species leading to cancer progression. Red-meat carcinogenesis
is augmented by exposure to heme iron from the red meat and
production of heterocyclic amines and polycyclic aromatic
hydrocarbons believed to have carcinogenic properties.

Analysis results showed anal &perineal pathology (fistula &
abscess) findings (2%) similar to those of Daluvoy et al., [9]
in USA (7%). Garg et al. [64] and Kwilas et al. [65] suggested
the major attributing factor for peri-anal and perineal pathology
being recurrent extensive cryptoglandular anal infection (possibly
with un-diagnosed Crohn’s disease). Moreover, Zheng et al. [66]
and Wang et al. [67] commented that immune-suppression and
excessive consumption of tobacco products being one among
attributing factors for chronic anal epithelial inflammation and
damage augmenting chances to infection and fistula formation.
Furthermore, epidemiologically, GATS [68] suggested cigarette
smoking which is common in Tanzania with overall (2.6 million)
of adults currently using tobacco and its products.

Early Surgical Outcomes of Stoma Closure

The common early complications following ileostomy closure
were reported to be surgical site infection (SSI-deep/organ/space,
AL & ECF) (25%) and mechanical small bowel obstruction (SBO)
(5%).

Regarding surgical site infection, we had findings similar to those
reported by Banerjee, [12] in RSA (21%), however, lower than
those reported by Memon et al., [69] in Pakistan (58%). Most of
our study subjects underwent earlier stoma reversal, therefore they
had relative lesser chances of developing wound infections as it
has been proposed that prolonged fecal stream diversion resulted
in a shift towards dysbiosis of the gut microbiota. Lee et al. [70]
suggested that late (> 12 weeks) stoma reversal resulted into shift
into towards dysbiosis of the gut microbiota characterized by
resultant increase in harmful bacteria and a decrease in beneficial
bacteria further increasing risk of developing wound sepsis.

Surgical site infection was attributed by low serum albumin which
predisposes to poor collagen synthesis and functioning as well
as defective ability to combat pathogenic organisms. Saha et al.,
[32] and Soeters et al. [71], reported serum albumin being the
major player in the overall process of wound healing, its low level
attributes to poor wound healing and increased chances to surgical

site infections, anastomotic leaks and entero-cutaneous fistula.
Moreover [70], suggested that dysbiosis of the gut microbiota
especially on the defunctioning bowel segment plays a significant
role in the development of surgical site infections and anastomotic
leaks and fistula formation.

Regarding mechanical small bowel obstruction (SBO), we had
findings similar to Mennigen et al., [72] in Germany (8%) and
Mansfield et al., [73] in UK (7%). This could be attributed by
smooth muscle atrophy with resultant impairment of muscle
contractility and intestinal motility in the defunctioned segment
leading to mechanical obstruction. Moreover, Williams et al. [74]
suggested smooth muscle atrophy with resultant impairment of
muscle contractility and intestinal motility in the defunctioned
bowel segment predispose to mechanical bowel obstruction post-
stoma reversal. Moreover, Garfinkle et al. [75] and Altmann
[76] suggested that distal defunctioning leads to loss of contact
with the fecal stream and pancreatico-biliary secretions which
are thought to be trophic to the intestinal epithelium augmenting
chances for impaired intestinal motility following stoma reversal.
Furthermore, Garfinkle et al. [75] suggested that adhesions from
previous surgery as well as anastomotic edema and intra-mural
hematoma could be among attributing factors for development of
mechanical obstruction following stoma reversal.

Complications following colostomy closure were found to be
surgical site infections (SSI, AL & ECF) (44%) and large bowel
obstruction (LBO) (2%). Regarding surgical site infection results
were similar to findings by Shah et al., [77] in Thailand (50%),
Liang et al., [78] in USA (36%) and Bekele [79], in Ethiopia
(52%) . Regarding LBO, we had findings similar to Antolovic et
al. [80], (5%) and Bischoff et al. [81], both in Germany (1.0%)
and Bekele [8] in Ethiopia (6%). Surgical site infections (SSI/
AL/ECF) were mainly attributed by bacterial dysbiosis as well
bacterial-derived collagenase. Williams et al. [74] suggested
dysbiosis of microbiota which predispose to increased chances
of wound sepsis and alteration in the dynamics of wound healing
via release of microbial-derived collagenases which disrupt
normal cascade of wound healing leading to wound infection.
Moreover, Saha et al. [32], and Soeters et al. [71] commented
that low serum albumin leads to impairment of wound healing
via reduced collagen synthesis and functioning as well as
reduced ability to engulf pathogenic micro-organisms leading
to wound infection and increased risk to anastomotic leak and
entero-cutaneous fistula.

Clavien-Dindo classification of post-operative complications
results showed significant deviation from other studies, our
findings showed favorable to unfavorable outcome ratio of
1:10 Contrary findings were reported by Banerjee [12], in RSA
(favorable to unfavorable ratio of 1:1.4) and Rubio-Perez [31], in
Brazil (favorable to unfavorable ratio of 1:4). The difference could
be due to low serum albumin leading to poor collagen function and
impaired response to phagocytic functioning and wound sepsis as
suggested by Saha et al. [32], and Soeters et al. [71].

Int ] Biomed Res Prac, 2024

Volume 4 | Issue 2 | 8 of 12



Early Outcomes Predictors of Stoma Closure

Low (<3.5g/dl) serum albumin (p= 0.002) was shown to be potential
predictors for post-operative complications following stoma closure.
Similar findings were reported by Baik & Bae [82], in Republic of
Korea (p=0.001), Christou et al. [83], in Switzerland. (p=0.002) as
well as Ahmed & Sarma [84], in India (p=0.033). The paramount
role of albumin in wound healing, its no wonder its low level could
attribute to delayed wound healing and increased risk to surgical
site infections, anastomotic leak as well as entero-cutaneous fistula.
Issangyaetal. [54], Majhi [85] and Soeters etal. [71] suggested hypo-
albuminemia could be the main reason for poor wound healing and
increased chances of wound infection through impaired transport
of important nutrients (amino acids, lipids, carbohydrates, trace
metals & co-factors), abnormal adhesion & modulation of collagen
subunits, as well as reduced immune-modulation & inhibition of
microbial invasion and colonization.

Conclusion

The common indications of colostomy were sigmoid volvulus
and colo-rectal carcinoma, where as the most frequent indications
of ileostomy were enteric perforation and traumatic ileal injury.
Predominant post stoma closure complications were surgical site
infection SSI (deep/ organ & space/AL & ECF) and mechanical
intestinal obstruction(IO). Clavien-Dindo scoring system was an
effective tool for grading severity of post-operative complications.
Lowlevel of albumin <3.5g/dl was found to be a significant prognostic
factor for complication (SSI/ECF) following stoma closure.

Declarations

Ethic approval and consents to participate.

It was obtained from the clients and ethical clearance was granted
by UDOM.

Consent for publication

Ethical clearance for publication was obtained from UDOM.
Availabilty of data and materials.

Data sharing not applicable to this article as no datasets were
generated or analyzed during the current study.

Competing interests
Authors declare that no competing interest.

Funding
The study had no external funding.

Authors Contributions

PIM , SK and MMW participated in study designing, literature
search, and data analysis. PJM participated in muniscript writing,
editing, and muniscript submission

Equal Contribution
PJM and SK were the first co-authors

Acknowledgement
We would like to address our appreciation to all directors and
workers of surgical department in hospitals were data collection

was conducted, I would not be fair without mentioning names
of study area which were Dodoma regional hospital, Benjamin
Mkapa, and Iringa Regional.

References

1. Ambe PC, Kurz NR, Nitschke C, et al. Intestinal stomas.
German Medical Journal International. 2018; 115: 182-187.

2. Marino RV, Chairman A, Pediatrics G. I have no disclosures.
2013; 714: 1-8.

3. Burgess-Stocks J, Gleba J, Lawrence K, et al. Ostomy
and Continent Diversion Patient Bill of Rights: Research
Validation of Standards of Care. ] Wound Ostomy Continence
Nurs. 2022; 49: 251-260.

4. Zafar SN, Changoor NR, Williams K, et al. Race and
socioeconomic disparities in national stoma reversal rates. Am
J Surg. 2016; 211: 710-715.

5. Alizai PH, Schulze-Hagen M, Klink CD, et al. Primary
anastomosis with a defunctioning stoma versus Hartmann’s
procedure for perforated diverticulitis - A comparison of stoma
reversal rates. Int J Colorectal Dis. 2013; 28: 1681-1688.

6. Kettle J. Integrated Care Team StoMap Programme Baseline
Report. East of England NHS Collaborative Procurement
Hub. 2019.

Health data online quick start for. Koch Institute R.

Bekele A, Kotisso B, Tesfaye M. Patterns and indication of
colostomies in Addis Ababa, Ethiopia. Ethiop Med J. 2009;
47: 285-290.

9. Daluvoy S, Florencia Gonzalez, Khashayar Vaziri, et al.
Factors associated with ostomy reversal. Surg Endosc. 2008;
22:2168-2170.

10. Khan A, Haris M, Rehman M, et al. Early Postoperative
Complications and Surgical Anatomy After Ileostomy
Reversal Among the Population of Khyber Pakhtunkhwa,
Pakistan. Cureus. 2021; 13: 17-22.

11. Mehboob A, Perveen S, Igbal M, et al. Frequency and
Complications of [leostomy. Cureus. 2020; 12: 10-14.

12. Banerjee D. rs ni vee Townversity e To w. 2014,

13. Engida A, Ayelign T, Mahteme B, et al. Types and Indications
of Colostomy and Determinants of Outcomes of Patients After
Surgery. Ethiop J Health Sci. 2016; 26: 117-120.

14. Massenga A, Chibwae A, Nuri AA, et al. Indications for and
complications of intestinal stomas in the children and adults
at a tertiary care hospital in a resource-limited setting: a
Tanzanian experience. BMC Gastroenterol. 2019; 19: 157.

15. Nasvall P, Dahlstrand U, Lowenmark T, et al. Quality of
Life in Patients with a Permanent Stoma after Rectal Cancer
Surgery. Qual Life Res. 2017; 26: 55-64.

16. Krishnamurty DM, Blatnik J, Mutch M. Stoma Complications.
Clinics in Colon and Rectal Surgery. 2017; 30: 193-200.

17. Meisner S, Lehur PA, Moran B, et al. Peristomal skin complica-

tions are common, expensive, and difficult to manage: A
population based cost modeling study. PLoS ONE. 2012; 7: 1-8.

Int ] Biomed Res Prac, 2024

Volume 4 | Issue 2 | 9 of 12



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Ssewanyana Y, Ssekitooleko B, Suuna B, et al. Quality of life
of adult individuals with intestinal stomas in Uganda : a cross
sectional study. Afr Health Sci. 2021; 21: 427-436.

Zewude WC, Derese T, Suga Y. Quality of Life in Patients
Living with Stoma. Ethiop J Health Sci. 2021; 31: 993-1000.

Sheikh MA. Colostomy closure as seen at kenyatta national
hospital both retrospective and prospective study. University
of Nairobi. 2003.

Speranza JR, Cellini C, Salloum RM. Readmissions with
dehydration after ileostomy creation: rethinking risk factors.
Dis Colon Rectum. 2018; 61: 1297-1305.

David GG, Slavin JP, Willmott S, et al. Loop ileostomy
following anterior resection: Is it really temporary. Colorectal
Dis. 2010; 12: 428-432.

Horesh N, Lessing Y, Rudnicki Y, et al. Considerations for
Hartmann’s reversal and Hartmann’s reversal outcomes-a
multicenter study. Int J Colorectal Dis. 2017; 32: 1577-1582.

Lahat G, Tulchinsky H, Goldman G, et al. Wound infection
after ileostomy closure: a prospective randomized study
comparing primary vs. delayed primary closure techniques.
Tech Coloproctol. 2005; 9: 206-208.

Pokorny H, Herkner H, Jakesz R, et al. Mortality and
Complications After Stoma Closure. Arch Surg. 2005; 140:
956-960.

Aktas A, Kayaalp C, Ates M, et al. Risk factors for
postoperative ileus following loop ileostomy closure. Turk J
Surg. 2020; 36: 333-339.

Poskus E, Kildusis E, Smolskas E, et al. Complications
after loop ileostomy closure: A retrospective analysis of 132
patients. Viszeralmedizin. 2014; 30: 276-280.

Richards CH, Roxburgh CSD. Surgical outcome in patients
undergoing reversal of hartmann’s procedures: A multicentre
study. Colorectal Dis. 2015; 17: 242-249.

Tokode OM, Akingboye A, Coker O. Factors affecting
reversal following Hartmann’s procedure: Experience from
two district general hospitals in the UK. Surg Today. 2011;
41:79-83.

Krebs B, Ivanecz A, Potrc S, et al. Factors affecting
the morbidity and mortality of diverting stoma closure:
Retrospective cohort analysis of twelve-year period. Radiol
Oncol. 2019; 53: 331-336.

Rubio-Perez 1. Increased postoperative complications after
protective ileostomy closure delay: An institutional study.
World J Gastrointest Surg. 2014; 6: 169.

Saha AK, Tapping CR, Foley GT, et al. Morbidity and
mortality after closure of loop ileostomy. Colorectal Dis.
2009; 11: 866-871.

Vergara-Fernandez O, Trejo-Avila M, Salgado-Nesme N.
Multivariate analysis of risk factors for complications after
loop ileostomy closure. Cir Cir. 2019; 87: 337-346.

Khan S, Alvi R, Awan Z, et al. Morbidity of colostomy
reversal. ] Pak Med Assoc. 2016; 66: 1081-1083.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

Adisa AO, Costas-Chavarri A, Allen-Ingabire JC, et al.
Global variation in anastomosis and end colostomy formation
following left-sided colorectal resection. BJS open. 2019; 3:
403-414.

Cheatham CT, Barksdale DJ, Rodgers SG. Barriers to health
care and health-seeking behaviors faced by Black men. J] Am
Acad Nurse Pract. 2008; 20: 555-562.

Makgopa S, Cele LP, Mokgatle MM. Pre-Diagnosis Health
Seeking Behaviors and Experiences Post-Diagnosis, among
Men Diagnosed with Tuberculosis in a District of Gauteng
Metropolitan City, South Africa: In-Depth Interviews. Int J
Environ Res Public Health. 2022; 19: 1-13.

Arnold M, Sierra MS, Laversanne M, et al. Global patterns
and trends in colorectal cancer incidence and mortality. Gut.
2017; 66: 683-691.

Migdanis A, Koukoulis G, Mamaloudis I, et al. The effect of a
diverting ileostomy formation on nutritional status and energy
intake of patients undergoing colorectal surgery. Clin Nutr
ESPEN. 2020; 40: 357-362.

Ma H, Li X, Yang H, et al. The Pathology and Physiology of
Ileostomy. Front Nutr. 2022; 9: 1-10.

Ahmad QA, Kamran Saeed M, Muneera MJ, et al. Indications
and complications of intestinal stomas - a tertiary care hospital
experience. Biomedica. 2010; 26: 144-147.

Ngogo FA, Joachim A, Abade AM, et al. Factors associated
with Salmonella infection in patients with gastrointestinal
complaints seeking health care at Regional Hospital in Southern
Highland of Tanzania. BMC Infect Dis. 2020; 20: 1-8.

Moshiro C, Heuch I, Astrem AN, et al. Injury morbidity in
an urban and a rural area in Tanzania: An epidemiological
survey. BMC Public Health. 2005; 5: 1-10.

Chalya PL, Lema MK, Mabula JB, et al. Triple assessment as
a preoperative diagnostic tool for breast cancer at Bugando
medical centre in northwestern Tanzania. Tanzan J Health
Res. 2013; 15: 1-13.

Nafis Faizi, Shahwar Kazmi. Universal health coverage There
is more to it than meets the eye. J Family Med Prim Care.
2017; 6: 169-170.

Ahmad Z, Sharma A, Saxena P, et al. A clinical study of
intestinal stomas: its indications and complications. Int J Res
Med Sci. 2013; 1: 536.

Beard JH, Oresanya LB, Akoko L, et al. An estimation of
inguinal hernia epidemiology adjusted for population age
structure in Tanzania. Hernia. 2014; 18: 289-295.

Kibret AA, Tekle SY, Hmariam MM, et al. Prevalence and
associated factors of external hernia among adult patients
visiting the surgical outpatient department at the University
of Gondar Comprehensive Specialised Hospital, Northwest
Ethiopia: A cross-sectional study. BMJ Open. 2022; 12, 1-6.

Ashindoitiang JA, Ibrahim NA, Akinlolu OO. Risk factors for
inguinal hernia in adult male Nigerians: A case control study.
Int J Surg. 2012; 10: 364-367.

Int ] Biomed Res Prac, 2024

Volume 4 | Issue 2 | 10 of 12



50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Tabibian N, Swehli E, Boyd A, et al. Abdominal adhesions: A
practical review of an often overlooked entity. Ann Med Surg.
2017; 15: 9-13.

Herrick SE, Wilm B. Post-surgical peritoneal scarring and key
molecular mechanisms. Biomolecules. 2021; 11: 1-17.

Whitney S, Gross BD, Mui A, et al. Hartmann’s reversal:
factors affecting complications and outcomes. Int J Colorectal
Dis. 2020; 35: 1875-1880.

Azodo CC, Omuemu VO. Perception of spirituality, spiritual
care, and barriers to the provision of spiritual care among
undergraduate nurses in the University of Lagos, Nigeria.
Journal of Clinical Sciences. 2017; 14: 119-125.

Issangya CE, Msuya D, Chilonga K, et al. Perioperative serum
albumin as a predictor of adverse outcomes in abdominal
surgery: Prospective cohort hospital based study in Northern
Tanzania. BMC Surgery. 2020; 20: 4-10.

Akinkuotu A, Samuel JC, Msiska N, et al. The role of the
anatomy of the sigmoid colon in developing sigmoid volvulus:
A case-control study. Clin Anat. 2011; 24: 634-637.

Jumbi G, Kuremu RT. Emergency resection of sigmoid
volvulus. East African Medical Journal. 2008; 85: 398-405.

Surriah MH, Bakkour AM, Hussain NAA. Risk factors and
surgical management of sigmoid volvulus among patients
attending Al-Karama Teaching Hospital of Iraq. International
Surgery Journal. 2019; 6: 862.

Daluvoy S, Gonzalez F, Vaziri K, et al. Factors associated
with ostomy reversal. Surg Endosc. 2008; 22: 2168-2170.

Constance M Johnson, Caimiao Wei, Joe E Ensor, et al. Meta-
analyses of Colorectal Cancer Risk Factors. Cancer Causes
Control. 2013; 24: 1207-1222.

Anette H, Bjarte A, Trude Eid R, et al. Subsite-specific dietary
risk factors for colorectal cancer: A review of cohort studies. J
Oncol. 2013; 2013: 703854.

Zisman AL, Nickolov A, Brand RE, et al. Associations
between the age at diagnosis and location of colorectal cancer
and the use of alcohol and tobacco: Implications for screening.
Arch Intern Med. 2006; 166: 629-634.

Kabat GC, Miller AB, Jain M, et al. A cohort study of dictary
iron and heme iron intake and risk of colorectal cancer in
women. Br J Cancer. 2007; 97: 118-122.

Katalambula LK, Ntwenya JE, Ngoma T, et al. Pattern and
Distribution of Colorectal Cancer in Tanzania: A Retrospective
Chart Audit at Two National Hospitals. J Cancer Epidemiol.
2016; 2016: 3769829.

Garg P, Yagnik VD, Dawka S. Fecal diversion in complex
anal fistulas: Is there a way to avoid it. World J Clin Cases.
2021;9: 7306-7310.

Kwilas AR, Donahue RN, Tsang KY, et al. Neonatal rat
myocardial extraction. Cancer Cell. 2015; 2: 1-17.

Zheng LH, Zhang AZ, Shi YY, et al. Impact of Smoking on
Anal Abscess and Anal Fistula Diseases. Chin Med J. 2018;
131: 1034-1037.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

Wang D, Yang G, Qiu J, et al. Risk factors for anal fistula: A
case-control study. Tech Coloproctol. 2014; 18: 635-639.

GATS Tanzania 2018 Tanzania Global Adult Tobacco Survey
Key Findings. Global TATS.

Memon ZA, Qureshi S, Murtaza M, et al. Outcome of
Ileostomy Closure: An Audit in Surgical Ward 2, JPMC,
Karachi. Pak J Surg. 2009; 25: 2-6.

Lee SY, Park HM, Kim CH, et al. Dysbiosis of gut microbiota
during fecal stream diversion in patients with colorectal
cancer. Gut Pathog. 2023; 15: 1-12.

Soeters PB, Wolfe RR, Shenkin A. Hypoalbuminemia:
Pathogenesis and Clinical Significance. JPEN J Parenter
Enteral Nutr. 2019; 43: 181-193.

Mennigen R, Sewald W, Senninger N, et al. Morbidity of
Loop Ileostomy Closure after Restorative Proctocolectomy
for Ulcerative Colitis and Familial Adenomatous Polyposis: a
Systematic Review. J Gastrointest Surg. 2014; 18: 2192-2200.

Mansfield SD, Jensen C, Phair AS, et al. Complications of
loop ileostomy closure: A retrospective cohort analysis of 123
patients. World J Surg. 2008; 32: 2101-2106.

Williams L, Armstrong M, Finan P, et al. The effect of faecal
diversion on human ileum. Gut. 2007; 56: 796-801.

Garfinkle R, Savage Paul, Boutros M, et al. Incidence and
predictors of postoperative ileus after loop ileostomy closure:
a systematic review and meta-analysis. Surg Endosc. 2019;
33:2430-2443.

Altmann GG. Influence of bile and pancreatic secretions on
the size of the intestinal villi in the rat. Am J Anat. 1971; 132:
167-1717.

Shah J, Subedi N, Maharajan S. Stoma Reversal, A Hospital-
Based Study of 32 Cases. The Internet Journal of Surgery.
2009; 22: 1-6.

Liang MK, LiLT, Avellaneda A, et al. Outcomes and predictors

of incisional surgical site infection in stoma reversal. JAMA
Surg. 2013; 148: 183-189.

Bekele A, Kotisso B, Biluts H. Outcomes of Colostomy
Reversal Procedures in Two Teaching Hospitals in Addis
Ababa, Ethiopia. East and Central African Journal of Surgery.
2016; 13: 119-124.

Antolovic D, Reissfelder C, Ozkan T, et al. Restoration of
intestinal continuity after Hartmann’s procedure-not a benign
operation. Are there predictors for morbidity? Langenbeck’s
Archives of Surgery. 2011; 396: 989-996.

Bischoff A, Levitt MA, Lawal TA, et al. Colostomy closure:
how to avoid complications. Pediatr Surg Int. 2010; 26: 1087-
1092.

Baik HJ, Bae KB. Low albumin level and longer interval
to closure increase the early complications after ileostomy
closure. Asian J Surg. 2021; 44: 352-357.

Christou N, Rivaille T, Maulat C, et al. Identification of risk
factors for morbidity and mortality after Hartmann’s reversal

surgery-a retrospective study from two French centers. Sci
Rep. 2020; 10: 3643.

Int ] Biomed Res Prac, 2024

Volume 4 | Issue 2 | 11 of 12



84. Ahmed J, Sarma NM. Preoperative serum albumin as predictor ~ 85. Majhi DH. Hypoalbuminemia is an Important Risk Factor for
of adverse outcome in emergency abdominal surgery. Int Surg Surgical Wound Healing. JIMSCR. 2019; 7: 921-925.
J.2022;9: 1034.

© 2024 Mbelle PJ, et al. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License

Int J Biomed Res Prac, 2024 Volume 4 | Issue 2 | 12 of 12



