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Abstract

Background: De functioning colostomy is a common operation, and is made for different reasons in emergency cases and
in elective cases, it has different types which serve almost the same purpose; whether it is emergency or elective, it has possi-
ble complications that may range from simple complications which can be treated conservatively to severe complications

which can be life threatening.

Aim: To recognize the association between the different types/sites of defunctioningssss colostomy and the possible post-clo-
sure complications taking into account the indication for which colostomy was made, to decrease hospitalization period &

permit early return to normal life with least complications.

Patients and Method: Retrospective clinical case series study sustained in Mosul Teaching Center in the period from 2018
- 2020, with sample size 51 cases. Adult patients with temporary colostomy are included in the study. Permanent terminal
colostomy, pediatrics are excluded. History, examination, colonoscopy, barium enema and patient preparation before inter-

vention are done.

Results: A sample of 51 patients with temporary colostomy closed, complications happened in 37.26%, the most common
complication was surgical site infection, The highest colostomy site related complication rate after stoma closure is with Lt.
side colon colostomies (sigmoid colon: 47.05%, descending colon: 38.09%) the site related complications after stoma closure
was in transverse colon site of 241 colostomy (14.28%)’.

Conclusion: Closure of loop type of colostomy has least complications. The transverse colon site of colostomy has the best
outcomes after closure. Good patient selection with proper timing & preparation are important factors for successful out-

comes.
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Introduction

A colostomy is a surgical procedure that makes an opening in the large intestine through the abdominal wall. Using this proce-
dure, the colon is diverted through an incision in the abdominal wall to create a stoma. A stoma is the opening in the skin where a

pouch for collecting feces is attached [1].

The first colostomy was successfully performed for trauma in 1795. However, until World War II, the colostomy became the corn-

erstone of therapy for injuries to the colon and rectum [2].

Hartmann’s procedure was first described in the early 1920s by a French surgeon who named the procedure and initially per-
formed it in patients with left colon neoplastic obstruction; the intention was to decrease mortality due to anastomotic leakage.
With time, its indication has been extended to benign disorders such as complicated diverticulitis, gunshot wounds to the colon,

and complications after primary colonic anastomosis [3].

In adults, the main conditions that require colostomy formation are: Volvulus, diverticulitis, trauma, and malignancies occasional-
ly require stoma formation as part of their management. The major purposes for performing a stoma are to divert stool flow, pro-

tect the anastomotic site, perform bowel decompression, or a combination of these indications [4].

The colostomy types fall into two categories: either temporary (loop, double barrel, vent colostomy) or permanent (end colosto-

my), as shown in Fig. 1.

It has been suggested that the ideal diverting stoma meet several criteria, such as that it should provide complete fecal diversion, be
so constructed as to permit easy closure, be complication-free, and finally, from the outside, be aesthetically acceptable and man-

ageable for the patient [5].

Figurel: Types of colostomy

The traditional loop colostomy has difficulty meeting some of these criteria. Many doubts have been voiced as to its ability to com-
pletely divert the fecal stream. In addition, the use of a supporting rod does not allow the early, easy application of the correct--
sized bag (Fig. 2).
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Figure 2: Temporary loop colostomy

Ostomies can be performed at different sites on the bowel; examples are shown in (Fig.3):
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Figure 3: Sites of Ostomies

The optimal timing for the closure of the stoma has been reported to range from one month to three months of the initial opera-
tion. It has been reported that, if the repair is done earlier than four weeks the risk of anastomotic breakdown is high due to ede-
ma, inflammation, and collagenase activity at the site, while after three months the stoma becomes firmly adherent to the surround-

ing tissue due to fibrosis [4].

Several techniques for intestinal continuity restoration have been described over the past decades. Stomas are usually temporary,
but they may become permanent; this is due to several different factors, such as age, distal (rectal) stump size, and the patient’s co-

morbidities [3].
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Gastrografin enema, sigmoidoscopy, or colonoscopy should be performed on the patients prior to closure to assess the patency of

the distal segment.

Patients need to have mechanical preparation of the proximal and distal bowels with cessation of oral feeding the day before opera-
tion, orthograde lavage using solution orally administered (e.g., polyethylene glycol), and irrigation of the distal loops prior to
surgery; however, some say this may lead to electrolyte disturbance. All patients must have preoperative parenteral antibiotic treat-

ment immediately prior to operation, preferably a 3™ generation cephalosporin and metronidazole [6].

The operation entails taking down the stoma and performing a bowel anastomosis to re-establish colon continuity (Fig. 4).

Figure 4: Simple loop closure: A: The stomal edge is trimmed. B: Connell suture is started at both ends with the first stitch placed wellbehind
the corner and tied on the inside. C: Both sutures are brought tomidpoint andtied. D: Lembert sutures are placed and the bowel is returnedto

abdomen.
Postoperatively, the patient remains in the hospital for two to three days with nothing by mouth.

The closure of stomas has been reported to be associated with significant complications and even mortality and should not be con-
sidered a minor procedure. The technique of colostomy closure has been reported to have an effect on the outcome of patients fol-

lowing stoma closure [1].

In the past, extraperitoneal stoma closure used to be commonly performed with the hope of containing the leak outside the peri-
toneal cavity. However, recently, intra-peritoneal closure of the stoma has become more commonly performed and allows proper

identification of the anastomosis under vision.

Complications associated with colostomies are both early and late. The morbidity after colostomy closure varies widely; there are
risk factors responsible for a high complication rate that may result from colostomy closure, e.g., very early reversal of the stoma,
reversal of the stoma in a contaminated field. It was found that adequate preoperative bowel preparation, secondary suturing of
the wound, and delaying colostomy closure for 2-3 months after the initial procedure may be beneficial in reducing the high mor-
bidity [7]. Complications following closure of the colostomy may include wound infection, dehiscence, anastomotic leak, ileus,

post-operative bleeding (early or late), seroma, and incisional hernia.
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So, closure of colostomy requires high standards of surgical care as any anastomosis of the large intestine to avoid / minimize such

complications [8].

Patient and Method

« Design: Retrospective clinical case series study

o Setting: Mosul Teaching Center

o Study period: 16. January.2018 - 20. August.2020

o Sample size: 51 cases

o Inclusion criteria: (Sampling technique): Adult patients with temporary colostomy

o Exclusion criteria: Permanent terminal colostomy, pediatrics and teenager (less than 14 year's age). As well as medically compro-

mised patients are excluded too.
« Intervention: History, examination, colonoscopy, barium enema and patient preparation

A study of 51 patients who have temporary colostomies of different types for various causes and indications who were operated in
the Mosul Teaching Center for the temporary stoma creation & returned for stoma closure. According to the surgeon preference
& facility available, barium study was made for some of those patients before closure to verify the patency of the distal segment
while other patients underwent sigmoidoscopy or colonoscopy for the distal segment. All the patients were admitted two days be-
fore the date of the colostomy closure operation and they were kept on clear oral fluid diet and were given a purgative orally (po-
lyethylene glycol) till they pass clear fluid bowel motion and repeated enema through the anus (and distal colostomy loop if appli-
cable).

A dose of intravenous 3" generation cephalosporin & metronidazole was given 30min. before operation. The time from the colos-
tomy creation till its closure ranged from 4-12 weeks depending on the general condition of the patient, the associated injuries, the
presence of complications after the initial surgery for the stoma creation and the surgeon preference. Most of the operations of the

colostomy closure were done by the same surgeon who made those colostomies.

The surgical procedure was to dissect and release the stoma free from the surrounding skin and underlying tissue then to excise
the edges of the bowel on the released stoma then end-end anastomosis outside the peritoneal cavity(in case of loop & double bar-
rel colostomy) or intra-peritoneal anastomosis(in case of Hartmann colostomy), both in double layer suturing(1* layer by vicryl
2/0 continuous manner & 2™ layer by silk 3/0 interrupted manner) then putting the colon in a tension-free position, putting a cor-

rugated drain, sometimes a subcutaneous drain too and the abdomen closed in layers.

Lord's dilatation was made for all patients before recovering from anesthesia. Postoperatively the patients were still on the same IV
antibiotic and metronidazole but with higher doses, IV fluid, encouraged for early mobilization and chewing and kept fasting till
the patient has positive bowel sounds which is considered the sign to start oral fluids. All the patients followed up during their stay
and after discharge from the hospital till all drains and stitches were removed and no symptom/sign of infection or other complica-

tion is there (intra-peritoneal drain left for 5-7 days, subcutaneous drains left for 4-5 days).

Statistical Analysis: analysis performed by use of SSPS programme (26) with Fisher exact test, where p-value is significant if <5%
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Results

Fifty-one patients underwent operations for closure of their different types of colostomy (Table 1):

Table 1: Types of colostomies in this study

Type of colostomy Number of cases Percentage
Loop colostomy 24 45.09%
Double Barrel colostomy 18 35.29 %
Hartmann colostomy 5 9.80%
Vent colostomy 4 7.84%
Total 51

Most of the patients recovered smoothly without a complication (62.74%) but the others (37.26%) had complications after the clo-

sure operations shown below (Table 2):

Table 2: Complications associated with different types of colostomy

Complication(+/-) Number of patients Percentage of total sample Percentage among complications
No complication 32 62.74% -
SSI 14 27.45% 73.68%
Wound dehiscence 1 1.96% 5.26%
Leak 1 1.96% 5.26%
Seroma 2 3.92% 10.52%
Delayed ileus 1 1.96% 5.26%

Among the patients who developed complications, the surgical site infection (SSI) was the most encountered complication at a
rate of (27.45 %) of total sample, accounting for (73.68%) among all the complications followed by Seroma (3.92%) of total sample

while the other complications (1.96%) each of total sample. The age group distribution of complications is shown below (Table 3):

Table 3: Age group distribution of complications.

Age(Yrs.) | TotalCases No complication SSI Dehisence | Leak Seroma D:il:z:d Totalcomplications

for each of total for each | of total

age group sample age group | sample

14-20 3 0 0 1(1.96%) 0 0 1(1.96%) | 1(1.96%) | 3(100%) | 3(5.88%)

21-30 15 10(66.66%) | 10(19.6%) | 5(9.80%) 0 0 0 0 5(33.33) | 5(9.80%)

31-40 10 7(70%) 7(13.72%) | 3(5.88%) 0 0 0 0 3(30%) 3(5.88%)

41-50 8 6(75%) 6(11.76%) | 1(1.96%) | 1(1.96%) 0 0 0 2(25%) 2(3.92%)

51-60 9 6(66.66%) | 6(11.76%) | 2(3.92%) 0 1(1.96%) 0 0 3(33.33%) | 3(5.88%)

61-70 5 2(40%) | 2(3.92%) | 2(3.92%) 0 0 1(1.96%) 0 3(60%) | 3(5.88%)
71-80 1 1(100%) 1(1.96%) 0 0 0 0 0 0 0

p-value: 0.264
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It is noticed that the complication rate is least encountered in the age group (41-50) years old patients. Although the age group

(71-80) shows the best outcomes, it could be due the small sample size for that age group in this study. The association between

the indication of stoma creation and the post-closure complications is shown below (table 4):

Table 4: Indication of stoma VS post-closure complication.

LI Total cases No complication SSI Dehiscence | Leak | Seroma Dfelayed Total complication
stoma ileus
for each | of total for each among all of all
indication | sample indication | complications | sample
Penetrating | 549 910) | 17(68%) 17 |e176%) | 1(1.96%) | o ! 0 8(32%) | 8(42.10%) | 8(15.68%)
trauma ’ (33.33%) : : (1.96%) ' :
1 1
0, 0, 0, 0, 0, 0y 0
CA 11(21.56%) | 7 (63.63%) | 7(13.72%) | 2(3.92%) 0 (1.96%) | (1.96%) 0 4(36.36%) 4(21.05%) 4(7.84%)
Sigmoid | g15 con) | a(50%) | 4(7.84%) | 3 (5.88%) 0 0 0 ! 4(50%) 4(21.05%) | 4(7.84%)
volvolus (1.96%)
Inflammatory | ) o600y | 1 (100%) | 1(1.96%) 0 0 0 0 0 0 0 0
bowel disease
Largebowel | 5 550 0 2 (3.92%) 0 0 0 0 2(100%) | 2(10.52%) | 2(3.92%)
ischemia
DistantFistula | 1(1.96%) 1(100%) | 1(1.96%) 0 0 0 0 0 0 0 0
Fournier | 53 9706) | 2(100%) | 2(3.92%) 0 0 0 0 0 0 0 0
gangrene
Diverticular
disease of the 1(1.96%) 0 1(1.96%) 0 0 0 0 1(100%) 1(5.26%) 1(1.96%)
colon

p-value: 0.353

It is clear that the patients with a history of a diseased colon have higher incidence of complication after stoma closure than pa-

tients with non-diseased colonic wall or whose colostomies were made to divert fecal stream away from a distal pathology. The in-

flammatory bowel disease indication of (0%) of complication could not be explained in this study. The associations between the

types of colostomy and the complications are shown in (Table 5):

Table 5: Number of each complication for each type of colostomy

Type sl No Complication SSI Wf) L Leak Seroma D.elayed Total complication
cases dehiscence ileus
for each of total for each among all of all
type sample type complications | sample
Loop 24 | 17(70.83%) | 17(33.33%) | 6(11.76%) | 1(1.96%) 0(0%) 0(0%) 0(0%) | 7(29.16%) 7(36.84%) 7(13.72%)
1?)‘;‘:’:1" 18 | 11(61.11%) | 11(21.56%) | 4(7.84%) |  0(0%) 0(0%) | 2(3.92%) | 1(1.96%) | 7(38.88%) |  7(36.84%) | 7(13.72%)
Hartmann 5 2(40%) 2(3.92%) 2(3.92%) 0(0%) 1(1.96%) | 0(0%) 0(0%) 3(60%) 3(15.78%) 3(5.88%)
MG 4 2(50%) 2(3.92%) 2(3.92%) 0(0%) 0(0%) 0(0%) 0(0%) 2(50%) 2(10.52%) 2(3.92%)
colostomy
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The loop type of colostomy has the least incidence of complications for its type (29.16%) while the vent type of colostomy has the
least prevalence of complications among all complications (10.52%) and among the whole sample too (3.92%). The highest inci-
dence of SSI is with loop type(11.76% of all sample, 31.57% among complications). Also, it is noticed that different sites of colos-

tomies are associated with different percentages of outcomes (Table.6).

Table 6: Association between different sites of colostomies & complications

Proximal site of Total Wound Delayed

X No complication SSI . Leak Seroma . Total complication
anastamosis cases dehiscence ileus
for each of all for each among all of all
site sample site complications | sample
. . 6(11.76
Sigmoid colon 17 9(52.94%) | 9(17.64%) 1(1.96%) 0(0%) | 1(1.96%) | 0(0%) | 8(47.05%) 8(42.10%) 8(15.68%)

%)

Descending colon 21 | 13(61.90%) | 13(25.49%) | 5(9.8%) 0(0 %) 1(1.96%) | 1(1.96%) | 1(1.96%) | 8(38.09%) 8(42.10%) 8(15.68%)

Transverse colon 7 6(85.71%) | 6(11.76%) | 1(1.96%) 0(0%) 0(0%) 0(0%) 0(0%) | 1(14.28%) 1(5.26%) 1(1.96%)

Ileum(Ileo-transverse

. 6 4(66.66%) 4(7.84%) | 2(3.92%) 0(0%) 0(0%) 0(0%) 0(0%) | 2(33.33%) 2(10.52%) 2(3.92%)
anastamosis)

p-value: 0.507

The highest colostomy site related complication rate after stoma closure is with Lt. side colon colostomies (sigmoid colon: 47.05% ,
descending colon: 38.09%) while the least rate of site related complications after stoma closure was in transverse colon site of colos-
tomy(14.28%).

Discussion

A colostomy is the artificial opening created on the large bowel for the purpose of diverting feces and flatus to exterior where it can

be collected in a bag attached to the skin of the anterior abdominal wall [8,9].

Stoma closure is not a complication-free operation, its complications can occur in up to (40%) of cases (37.26% in this study) and
this can be related to some factors, including: The patient's age and the indication for which the colostomy was made; so it must

not be considered as a simple easy operation.

Keeping this in mind, it cannot be expected that all patients with temporary type of colostomies are candidates for its reversal, so a

proper patient selection, a proper preparation and a proper timing are cornerstones for successful outcomes [3]

In this matter, Hodgson et al. did a retrospective analysis on their patients who have a Hartmann's colostomy and analyzed their re-
versal rate taking into account the associated patient's parameters [10]. They found that the reversal was possible & successful in
(45%) of the patients, younger patients were luckier to get the stoma reversed successfully. In this study, the age group (41-50) had

the best outcomes.

They also found patients with longer periods before closure had better outcomes. The time period in our research was (4-12)
weeks. Timing of closure colostomy is still a debate, there are two main opinions: The first opinion is the early reversal to avoid rec-
tal stump atrophy, the second opinion is the delayed reversal after resolution of the inflammatory process in the involved surgical
field. Nevertheless, some others believe that it makes no difference neither in the success of the operation, nor in the avoidance of

complications [11].

Despite the fact that primary anastomosis has good outcomes but patients in shock state at the time of the initial operation are can-
didates for stoma creation (regardless the degree of intra-peritoneal contamination) which may explain the high percentage of pen-

etrating injury indication in our sample (49.01%) of all cases.
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With regard to the technique used in the anastomosis, Roiget al. shared results showing that a hand sewn anastomosis is a risk fac-
tor for leakage [12] which can occur in up to (4%) of cases [13]. In this study all patients were hand sewn and the leak occurred in
(1.96%) of cases.

Avoiding stoma creation at the site of injury/resection is a good option but when stool diversion is a must, alternative procedures
can be used in the acute setting such as primary anastomosis with a proximal loop ileostomy or colostomy. The loop type of colos-
tomy has less risk for complications " which goes with this research (70.83% of patients with loop type of colostomy were compli-

cation-free), the incidence of wound infection in loop colostomy range is (19.8% - 33.3%) [1,17] (31.57 % in this study).

A recent meta-analysis about complications after loop stomas showed that closure of loop ileostomies have even less wound infec-

tions in comparison to closure of loop colostomies [17,18,19].

Regarding the site of colostomy, the Lt. side of colon has the best outcome and the transverse colon colostomy has the worst [1]
but in this study the results were the opposite which could not be explained (transverse colostomy had 85.71% with no complica-

tions which is the highest rate, 14.28% had complications which is the lowest rate).

As a limitation of this study co-morbidities i.e., diabetes mellitus, Hypo albuminemia, immunosuppression, steroid use, post radia-
tion therapy for cancers in these patients which could be confounders of complications are excluded from this study and will be

studied in another research.

Conclusion
Closure of a stoma is associated with a variety of complications and should not be considered as a simple operation. Careful pa-

tient selection and proper timing for closure are essential points in planning for a stoma closure. The loop type of colostomy is the

preferred type. Meticulous surgical technique is very important in achieving a successful outcome.

Recommendations

Colostomies should be avoided whenever possible. Loop colostomies are the preferred type of colostomy as they have less compli-
cation. Good patient preparation is necessary for successful stoma closure and well-trained surgeon with meticulous technique are

needed for better results, using a stapler is better if applicable.
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