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Abstract Original Research Article

Colostomy may be formed for bowel cancer, inflammatory bowel disease, diverticulitis and injuries to the bowel.
Reversing temporal colostomy to reestablish intestinal continuity may result in morbidity and mortality. The objective
isto study the management and outcome of colostomy reversal. This is a Prospective, descriptive and hospital-based
study of colostomy reversal procedures from 2014-2015 at Khartoum, Sudan. Data collected from patients using a
designed questionnaire and analysed using SPSS version 20.0. Forty eight patients had colostomy reversal operations
were included in the study. The primary operation were emergency in 41 (85.4%) and electives in seven (14.6%) of the
patients. Males were 37 (77.1%) and females were 11 (22.9%). The mean age was 45+12.5 years; range (22-74 years).
Diabetes mellitus as risk factor was seen in 22.9% of the patients. The common colostomies reversed were Hartmann
procedure 54.2%and by transverse loop colostomy 20.8%. The common indications for colostomy construction were;
recto-sigmoid cancer in 45.8% and nonviable sigmoid volvulus in 35.4%. The mean interval for reversal was 3.2 £1.9
months (range 1-12 months). Hand sewing method for closure was used in 97.9% and stapled in 2.1%. Most of the
patients were discharged uneventfully34 (70.8%), complications seen in 12 (25%) and two (4.2%) patients died. The
common complications were surgical site infection in eight (16.7%), iatrogenic bowel injury in three (6.3%),
anastomotic leak in three (6.3%) and seroma in four (8.3%). The mean duration of hospital stay was 7.8+3.2 days (range
2-16 days). In conclusion; the optimal timing of closure varies from patient to patient. All surgeons including surgeon’s
under-training should be well versed with it. Delayed reversal seems more advantageous and safer as compared to early
reversal procedures.
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The interval from the colostomy creation to
colostomy closure varied from two months to 18 months
with a mean interval of 6.6 months [9]. Hand sewn
anastomosis is the commonest method for closure of

INTRODUCTION
Faecal diversions may be required on either a
temporary or permanent basis for the management of a

variety of pathologic conditions, including congenital
anomalies, obstructive or inflammatory disorders,
traumatic disruption of the intestinal tract, or
gastrointestinal malignancy [1].

Colostomies are now performed for a variety of
indications [1, 2]. The commonest indication locally was
malignancy in 41.8%, intestinal obstruction in 35.4%,
ano-rectal anomalies in 10%, large bowel trauma in 10%
and perineal pathology 2.7% [4].

Regionally the most frequent conditions were
gangrenous sigmoid volvulus in 36.1%, colonic cancer
in 29% and colonic trauma in 20% [5]. However in
Western countries the commonest indication was
diverticular disease followed by carcinoma [6]. The
majority of colostomies were emergent [7, 8].

colostomies [10].

Complications following reversal of Hartmann
procedure are common, with morbidity rates of up to
50%, and a mortality rate as high as 10% [11]. Surgical
site infections (18%) and anastomotic leak (07.0%) are
the common complications [10, 12].

Duration of hospital stay after colostomy
reversal is reflecting the outcome and morbidity of the
operation. The maximum of median hospital stay 17 days
[8]. The minimum of median hospital stay was 6.8 day
[13]. Though colostomy creations and reversals are
frequently performed by Sudanese surgeons, collected
information is lacking concerning the timing of
colostomy reversal, the complications of colostomy
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closure and final outcome of patients who underwent
colostomy reversal procedure. Therefore, this is a first
study done in Sudan and is intended to present the
patterns of patients who underwent colostomy reversal,
the timing of reversal, the frequently witnessed
complications and the postoperative outcomes of patients
operated upon for colostomy reversal procedure.

PATIENTS AND METHODS

This is a prospective, descriptive and hospital-
based study of colostomy reversal. It was conducted over
one year, from 2014-2015 at Omdurman Teaching
Hospital, Sudan. Included were adult patients presented
with colostomy for reversal regardless its type or
indication. The variables included patient’s gender and
age, type and indication of colostomy, interval taken for

closure, technique of reversal, outcome, early post-
operative complications, risk factors and duration of
hospital stay. Consent and ethical clearance were
obtained in advance. Data collected from patients using
a designed questionnaire and analysed using SPSS
version 20.0, P value was considered significant if <0.05.

RESULTS

Forty eight patients had colostomy reversal
were included in the study. The initial operation that
ended with colostomy were emergency in 41 (85.4%)
and electives in seven (14.6%).). Male to female ratio
was 4:1. The mean age was 45+12.5 years; range (22-74)
years Most of the patients 38 (79.2%) were in the age
group 31-60 years (Table 1).

Table 1: Age group of patients with colostomy reversal in the study population

Age group (years) | Frequency | Percent
21- 30 07 14.6
31-40 13 27.1
41-50 12 25.0
51-60 13 27.1
>60 03 06.2
Total 48 100

The risk factorsin this series were; diabetes
mellitus, hypertension, smoking and anaemia in 11
(22.9%), seven (14.6%), six (12.5%) and one (2.1%) of
the patients respectively

Type of colostomy reversed

Hartmann procedure accounted for more than
half the colostomies reversed done in 26 patients
(54.2%). Transverse loop and Double barrel represent
20.8% and 16.7% respectively and the least was sigmoid
loop colostomy in four (8.3%) (Table 2).

Table 2: Type of colostomy reversed in the study

Type of colostomy | Frequency | Percent
Hartmann procedure | 26 54.2%
Transverse loop 10 20.8%
Double barrel 08 16.7%
Sigmoid loop 04 08.3%
Total 48 100%

Indication of colostomy

Different indications for colostomy were seen
in the study. Recto-sigmoid cancer was the commonest
in 22 (45.8%). Non-viable sigmoid volvulus was 17
(35.4%), distal large bowel injury was five (10.4%) and

diverticular disease was four (8.3%) (Table 3). Recto-
sigmoid cancer was the commonest (72%) in patients
above 40 years and non-viable sigmoid volvulus (60%)
in patients below years, however this difference was
statistically significant (p value 0.08).

Table 3: Indication of colostomy in patients for reversal in the study population

Indication Frequency Percent
Recto sigmoid cancer 22 45.8
Non-viable sigmoid volvulus | 17 35.4
Distal large bowel injury 05 10.4
Diverticular disease 04 08.3
Total 48 100

Time lapse for reversal
The time taken from construction to reversal of
colostomy ranged from 1-12 months. The mean time was

(3.2 £1.9) months. Thirty four patients (70.8%) were
operated between one to three months, 12 patients
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between four to six months, one patient between seven
to nine months and one between 10-12 months.

The operator of colostomy reversal were
consultant 18 (37.5%), registrar under supervision 18
(37.5%) and registrar independently 12 (25%). Hand
sewing in 47 (97.9%) operations and one stapled (2.1%).
Vicryl suture was used in 46 (97.8%) and silk in one
(2.2%). The method of suturing was continuous in 32
(68.1%) and interrupted in 15 (31.9%).

Outcome of reversal

The great majority of our patients 34 (70.8%)
were discharged uneventfully. Morbidity developed in
12 (25%) and mortality in only two (4.2%) patients.
Surgical site infection is the commonest complication
accounted for (16.7%), whileseroma in four (8.3%).

latrogenic bowel injury and anastomotic leak were less
common, in three (6.3%) each.

The morbidity and mortality increased with age.
The mortality occurred in age more than 51 years. The
morbidity and mortality increased with diabetes mellitus,
hypertension, smoking and anaemia.

Recto-sigmoid cancer associated with high
incidence of complications, iatrogenic bowel injury in
9.1%, and surgical site infection in 18.6%. Anastomotic
leak most in non-viable sigmoid volvulus 5.8%.
Anastomotic leak, seroma and surgical site infection
occurred in all patients reversed between seven to 12
months (P value 0.055, 0.065 and 0.76 respectively).
latrogenic bowel injury was 8.3% between four to six
months (P value 0.065) (Table 6).

Table 6: Duration of colostomy reversal from initial colostomy with complications of colostomy reversal in the

study population

Duration (months) | IBI* | SSI? | AL® BI* S° Total
1-3 05.9% | 11.8% | 12.9% | 02.9% | 02.9% | 34
4-6 08.3% | 16.7% | 00.0% | 00.0% | 08.3% | 12
7-12 00.0% | 100% | 100% | 00.0% | 100% | 02

P value 0.055 | 0.143 | 0.065 | 0.132 | 0.076

Total 03 08 04 01 04 48

IBIlatrogenic bowel injury; SSI? Surgical site infection; AL Anastomotic leak; BI* Bladder injury; S Seroma

Surgical site infection and seroma were
common in sigmoid loop colostomy in 75% and 50%
respectively. latrogenic bowel injury and anastomotic
leak were common in Hartmann procedure seen in 11.5%
each. Hartmann procedure had high rate of adhesion in
96.2% (P wvalue 0.001). Intra-abdominal adhesion
associated with increased rate of iatrogenic bowel injury
85% (P value 0.270).

The mean duration of hospital stay was 7.8+3.2
days (range 2-16 days). Thirty one patients (64.5%)
stayed between one to seven days, 13 patients (27%)
between eight to 14 days and four (8.5%) stayed more
than 15 days.

DiIscussION

In this prospective descriptive hospital based
study, 48 patients had colostomy reversal operation. The
patients were followed up over one month. The majority
of the initial colostomies were emergencies in 41(85.4
%) and electives in seven (14.6%). This findings match
in other similar studies [7, 8]. In developing countries
there was delaying in diagnosing diseases earlier so most
of them presented as emergencies.

Indications of colostomy

There are different indications according to
geographical distribution in developed and developing
countries.In our study the most indication for colostomy
was recto sigmoid cancer in 22 (45.8%), non-viable
sigmoid volvulus in 17 (35.4%), which comparable to

similar study done locally at Khartoum [4]. However in
Addis Ababa, non-viable sigmoid volvulus was the most
common indication, followed by colonic cancer and
colonic trauma [5]. In Western countries, diverticular
disease was the first indication and cancer was the
second; Roe, et al. fond diverticular disease in 43.8% [6],
Boland, et al; diverticular disease was 60% [14] and
Bryan, et al. found diverticular disease in 67% [15].
However recto-sigmoid cancer was first indication in
58.6% in a study done by. Roig, et al [7].

Types of Colostomy

The most common type of colostomies were
Hartmann procedures 26 (54.2%) and transverse loop
colostomies ten (20.8%). Hartmann and loop
colostomies were 83.3%, which was comparable to
findings in other similar study; A Bekele, et al. found
Hartmann and loop colostomy were the most common
types of colostomies performed in 94 (60.6%) and 39
(25.2%) of the patients respectively [5], Keck, et al.
found Hartmann procedure was most type of colostomy
[16]. In our study and in literatures most operations were
emergencies. The suitable and safest method of
intervention in large bowel diseases was a Hartmann
procedure.

Interval of colostomy reversal

There is considerable variation in the duration
for reversal from initial colostomy. In our study the mean
was 3.2 + 1.9 months (range 1-12 months). The majority
of reversals (95.8%) between one to six months and this
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comparable to findings in other similar studies; Khan, et
al. found the majority of reversals between one to six
months (68%) [10].

However the duration is short when compared
with findings in other similar studies; A Bekele, et al.,
found interval from (2-18 months), mean interval of 6.6
months [9], Salem, et al. found the mean was five months
[17], Boland, et al. interval was 8.9 months [14],
Takahshi, et al. interval was eight months [18], Roig, et
al. found a median of ten months from initial colostomy
[8]. In our study the optimal timing of closure varies from
patient to patient, but report by A Bekele et al. found
closure within six weeks of the initial operation
significantly increased the morbidity [9].

Technique of colostomy reversal

In our study the most frequent method to
anastomose the layers of bowel was two layered
continuous hand sewn with vicryl suture. This was
comparable with other studies; A Bekele, et al. Were
used hand sewn, two layered in 82.8% [9], Roe, et al.
were used hand sewn in 50.7% [6]. In our study the
stapled closed was used once, it was not used frequently
in our local practise of surgery.

Risk factors affect the outcome

In agreement with some authors, the most risk
factors that affect the outcome of colostomy reversal
were diabetes mellitus, hypertension, smoking and
anaemia. This finding agree with Roig et al., found
diabetes mellitus, atherosclerosis and smoking affect the
outcome [7].

Outcome of colostomy reversal

Operative mortality rate as high as 10% and
morbidity rate of 50% have been reported by Schmelzer,
etal [11]. In our study, the overall incidence of morbidity
was 25% and mortality was 4.2%. Morbidity was lower
than in other author’s reports; Roe, et al. Found
morbidity in 30% [6], Keck, et al. found complication
rate 26% [16], but it was agreed to Antolovic, et al. who
found 25%  postoperative  complications  after
Hartmannreversal [13].

In our study the mortality rate was higher in
compared with the findings in other studies; Keck, et al.
found mortality for Hartmann reversal in two percent
[16], Roe, et al. Found mortality rate in three percent [6],
A Bekele, et al. found mortality rate 1.1% [9] and
mortality was 3.5% reported by Roig, et al [7]. However
mortality was lower than other results; Takahshi, et al.
found mortality in eight percent [18], Leong, et al. a
seven percent mortality rate [19].

In our study anastomotic leak was 6.3% which
was occurred higher than other author’s reports,
Antalovi, c et al. found anastomotic leak in 3.8% [12],
Roe, et al. found leak in four percent [6], Keck, et al.

found leak in four percent [16], Kyung, et al. found leak
in one percent [20].

In comparison, in our study surgical site
infection in 16.7% was lower than findings in other
similar studies, Murtaza et al. found surgical site
infection in 16.9% [21]. Antolovic et al; found surgical
site infections occurred in 18% [12].

Viscous injuries were occurred in particular
cases in which adhesion density was more severe as
reported by Keck, et al [16]. In our study iatrogenic
bowel injury was occurred in three (6.3%) patients and
bladder injury in one (2.1%) patient. In our study
adhesions were associated with iatrogenic viscous
injuries which is statistically significant (P value 0.001)
due to difficult dissection anatomy and mostly with
Hartmann procedure.

The higher rates of morbidity of Hartmann
colostomy reversal than for sigmoid loop colostomy and
for colostomy on left side than colostomy on right side
was in agreement to other similar studies A Bekele, et al
[9], Aydin, et al [22] and Manson, et al [11].

There was no statistically significant difference
in the outcomes or complications rates of colostomy
reversal whether the surgery was done by a consultant
surgeon or registrar alone or registrar under supervision.
Although, primary closure of all colostomy site wounds
was the choice of wound management in our cases, there
were few authors who were advocated of delayed
primary or secondary skin closure, given the significant
risk of wound infection with primary closure as reported
by Murtaza, et al [22].

Duration of hospital stay

The mean duration of hospital stay after
colostomy reversal in our patients was 7.8+3.2 days
(range 2-16 days). This comparable to findings in other
similar studies, Boland, et al. found the mean length of
hospital stay was 7.7 days [14], Antalovic, et al. Found
the mean was nine days [12], Schmelzer, et al. found the
mean was 6.8% [13]. However it’slower than days in
other studies; Dixon, et al. found the median hospital
stay 17 days [8] and Liang, et al. found the hospital stay
was 20 days [23]. In our study the least hospital stay was
two days accounting one patient, he died in the second
post-operative day due to suspected myocardial
infarction.

CONCLUSION

Colostomy reversal is a low morbidity
procedure in our setting and the optimal timing of closure
varies from patient to patient. Since it is a relatively
common procedure, all surgeons including surgeons’
under-training should be well versed with it. However, it
appears that delayed reversal seems more advantageous
and safer as compared to early reversal procedures.
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