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INTRODUCTION 

A lots of bowel surgeries and open abdominal surgery 

(OA) commonly need Fecal diversion and Stoma 

creation. We use stomas or diversion of intestinal content 
as a wide spread technique for treating many surgical 

problems including congenital diseases, acute or chronic 

inflammation, acute or chronic colonic obstruction, 

usually to protect the distal anastomosis in cases where 

we expect anastomotic leakage. The most common 

procedures for fecal diversion are loop transverse 

colostomy and loop ileostomy. 1 

There are many types of stoma. The most common 

classification done according to bowel part where they 

are classified to (jejunostomy, ileostomy, colostomy). 

They are also may classified to loop or end ostomy. They 
may be temporary or permanent and elective or part of 

emergent operations. Sometimes, it is performed as a part 

of challenging operations as well.2,3 

Complications due to stomas (major or minor) in recent 

studies remains widely distributed, ranging from 10 to 

52%. It may be minor, needs only local care or can be 

severe, needs new operation. (According to Calvien-

Dindo classifications of post-operative complications), 

ABSTRACT 

 

Background: Early closure of a temporary stoma is usually associated with low morbidity and mortality. However, 
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when stoma reversal was delayed, intraperitoneal 

adhesions occur; make reversal of stoma more difficult 

and increase both morbidity and mortality.4 

Early stoma closure eliminates complications of stomas 

and enhance quality of life. The reversal time is important 
for temporary stomas. Some old reports, the temporary 

ileostomy accepted reversal time more than 3 months, 

created during low anterior resection for rectum 

carcinoma.5 

Inspite this, during this time, stoma-related complications 

occur in quarter of patients, with adverse effects on 

quality of life. So, that early reversal (same admission) 

can be done without increasing mortality and morbidity. 

Exploration is a life-saving and challenging strategy in 

situations such as the abdominal compartment syndrome 

(ACS), damage-control surgery in severe generalized 

peritonitis. During OA management, sometimes, stomas 
have to be created to overcome entero-cutaneous fistula 

(ECF), intra-abdominal sepsis, and distal bowel 

obstruction.6,7 

These stomas which may be opened at anywhere of the 

bowel (from more proximal jejunum to sigmoid colon) 

are usually temporary.8 

According to our study, there is no any comprehensive 

data about reversal of stoma created during OA 

management in literature. we therefore aim to report our 

early stoma reversal series following OA management 

regarding morbidity and mortality.  

METHODS 

The present study was conducted at general surgery 

department, Sohag university hospital in the period from 

March 2020 to March 2021. The study was conducted on 

28 patients (12 males and 16 females) who had temporary 

stoma, chosen randomly. 

Contraindications for early closure include distal bowel 

non healing, wound sepsis, or persistent post-operative 

instability. 

Surgical technique     

The surgical technique is the standard procedure, and the 

closure of the stoma is carried out with stapling-only 
technique in all our cases, depending on the local 

guidelines.9 

The data were analysed by SPSS data base with 

application of Chi-square test and test of comparison of 

proportions, p<0.01-0.05. 

The surgeon will register information regarding the 

surgical intervention: ASA score, stapled anastomosis, 

blood loss, duration of surgery and anesthetic method. 

Early stoma closure decreases the incidence of 

preoperative complications that mentioned in cases of 

late closure.  

A prospective analysis of 28 patients who underwent 

early reversal of stoma created between March 2020 and 
March 2021 was done. Twenty-eight cases were included 

into the study. Written informed consent was obtained 

from all patients. 

Analyzed variables were as follows: patients’ 

demographics, body mass index (BMI) the American 

society of anesthesiologists (ASA) classification for 

operative risk score, waiting time interval for reversal 

(time interval between the end of the delayed abdominal 

closure and stoma reversal), type of stoma (jejunostomy, 

ileostomy, colostomy, with end or loop), surgical 

complications after reversal, stoma-related complications 

during this time interval, surgical technique employed, 

length of hospital stay, and mortality rate. 

Statistical analysis 

In this study, standard deviation, median, and minimum 

and maximum values were used to summarize the 

numeric variables of patients.  

RESULTS 

Causes of stoma formation was shown in Table 2.  

Fifteen (53.5%) of the 28 patients developed 

complications. The most common was surgical wound 

infection, which occurred in eight patients (28%), and the 

second one was ileus in five patients (17.5%), resolved in 
all with conservative treatment; one intra-abdominal 

abscess was resolved by radiological intervention; and 

one anastomotic leak (3.5 %) occurred after colostomy 

reversal and this patient underwent reoperation. The 

entire abdomen was irrigated and a new ileostomy was 

created, there was 30 days hospital stay after reversal. 

The distribution and percentage of complications 

according to the Clavien-Dindo classification are shown 

in (Table 2, 4 and 6). It was seen that 86.7% (13/15) of 

complications were grade I. There was no statistical 

difference in complication rate after reversal between the 

patients with jejunostomy, ileostomy, and colostomy 

reversal. 

The mean age was 30.20±10.08 years.  

Types of stoma were 7 jejunostomy, 11 ileostomy and 10 

colostomy. Post-operative complications shown in Figure 

3, skin excoriation was present in 8 patients (28%), while 

no patients had stoma retraction or prolapse most of the 

preoperative complications was dehydration and 

electrolyte abnormalities present in 5 patients from 7 

jejunostomies, ischemic necrosis is present in 2 stomas. 
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The duration of surgery was 52±0.50 min, no iatrogenic 

injury occurred. The mean hospital stay was 15.70±2.13 

days. 

Fifteen (53%) of the 28 patients developed postoperative 

complications; the most common was surgical wound 

infection which occurred in eight patients (28.5%). 

Twenty-eight patients were included in our study (16 

females and 12 males).  

There were 22 loop ostomies and 6 end colostomies. 

After reversal of the 6 end colostomies, complications 

developed in 83.3% (5/6) of patients: four of them had 

minor complications and one of them had anastomotic 

leakage. After loop stoma reversal, minor complications 

developed in 45.5 % (10/22) of patients. Patients with 

end stoma have significantly much more reversal 

complications than patients with loop stoma (p=0.001). 

Mean length of hospital stay  

The mean length of hospital stay was (15.70±2.13 days.). 

There was no relation between length of hospital stay and 

stoma type (Table 5). 

 

Figure 1: Covering transverse colostomy. 

 

Figure 2: Lower endoscopy of healing of the traumatic 

distal repair. 

 

Figure 3: Surgical post-operative complications. 

Table 1: Stoma-related complications before stoma 

reversal (Total 28). 

Variables N 

Prolapse 0 

Stoma herniation 0 

Ischemia/necrosis of stoma 2 

Stoma retraction 0 

Peristomal skin complications 6 

Mucocutaneous separation 0  

Dehydration/electrolyte abnormalities 5 

TPN nutrition requirement 2 

Total stoma-related complication 

number/total patients 
15/28 

Table 2: The Clavien- Dindo classification for post-

operative complications. 

Grades Definition 

Grade 1 

Any deviation from the normal 

postoperative course without the need for 

pharmacological treatment or surgical, 

endoscopic and the radiological 
interventions 

Grade 2 Requiring pharmacological treatment  

Grade 3 

Requiring surgical, endoscopic or 

radiological intervention under general or 

without anesthesia 

Grade 4 
Life threatening complication and multi-

organ-dysfunction 

Grade 5 Death of a patient 

Table 3: Distributions of patient with stoma. 

No. of patients                                 Site of stoma                                           

5 Proximal                                             

4 Middle 

8 Distal 

11 Colostomy                                                              
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Table 4: Stoma-related complications before stoma 

reversal (Total 28). 

Variables N 

Prolapse  0 

Stoma herniation  0 

Ischemia/necrosis of stoma  2 

Stoma retraction  0 

Peristomal skin complications  6 

Mucocutaneous separation  0  

Dehydration/electrolyte 

abnormalities 
 5 

TPN nutrition requirement   2 

Total stoma-related complication 

number/total patients 
15/28 

Table 5: Reasons for stoma formation. 

Variables N 

Fire arm injuries 10 

Covering stoma for distal repair 8 

Resection–exteriorization of gut 

gangrene/volvulus 
6 

Exteriorized other gut perforation 4 

Total  28 

Table 6: The distribution and percentage of 

complications according Clavien-Dindo classification 

(n=28). 

Grades Percentages (%) 

Grade I 0 

Grade II  13 (45.5) 

Grade III 1 (3.5) 

Grade IV 1 (3.5) 

Grade V 0 

Table 7: Length of hospitalization in early stoma 

closure. 

Early stoma 

closure (n=28) 

Length of hospital stay  

(days) 

17 <10  

8 10-20 

3 >20  

DISCUSSION  

In the last four decades, there is an increase incidence 

towards early stoma reversal (at the same admission), this 

is because of the commonest complications associated 

with conventional closure (after 3 months), i.e., stoma 

prolapse, retraction, skin excoriation, difficulty in closure 

to marked adhesions that developed if the period from 

stoma creation to its reversal is delayed, psychic trauma 

to the patient, and delayed return to work etc., 

Temporary de-functioning stoma are either closed after 3 

months (conventional closure), or recently early closure 

(same admission) closure has gain wide acceptance, due 

to less morbidity and mortality associated with early 

stoma reversal, also there is still complications (both 

surgical and medical) rate; both minor complications 

ranging from (10-40%) and major complications that may 
leads to death (0-9%) like ECF and intra-abdominal 

abscess. 

Twenty-eight patients. With temporary de-functioning 

stoma due to different pathologies (the most common is 

to protect distal anastomosis). The most common 

temporary de-functioning stoma created are looped 

ileostomy and looped colostomy. Stoma has different 

classifications; according to the part of the gut that has 

been exteriorized (jejunostomy, ileostomy and 

colostomy). 

It may be end stoma or loope. The most dangerous stoma 

is jejunostomy especially proximal jejunostomy because 
it leads to electrolyte imbalance and multiorgan failure. 

In our study, early stoma closure (same admission) 

related complications, morbidity, mortality and the 

waiting time interval of the reversal of the stoma created 

during GIT operations or abdominal explorations were 

analyzed in detailed according to stoma type.10  

There are some important differences between stomas 

created following GIT surgery and the others.11 

One of them is that many interventions to the abdomen 

have to be performed during exploration to overcome 

peritonitis or to achieve source control. Because of that, 
intra-abdominal adhesions may be more common after 

GIT surgery and stoma reversal may be more difficult. 

The second one is that stoma-related complications are 

more likely to be encountered in patients with intestinal 

surgery because of the fact that stoma formation have to 

be performed in a more challenging situation during 

abdominal exploration.12 

Both subjects make reversal time of stoma following 

abdominal exploration much more critical. If reversal is 

delayed, the patients would have more stoma-related 

complications, on the other hand, in our study when 

reversal is performed early, complication after reversal 

might decrease due to less intra-abdominal adhesions.13 

Three main patient categories are among many factors for 

the development of stoma related complications; patient, 

type of operation and disease specific issues. The 

commonest reported patient-specific parameters include 

age, gender, BMI, nutritional status, ASA score, and 

corticosteroid use.14 

Emergency stoma creation increase the complication rate 

and stoma type may also affect the result. Associated 

chronic diseases, malignancy and obesity also increase 

the complication rate.15 
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Our patients have most of these risk factors; they were 

elderly, 30% of them had malignancy, and the creation of 

the stoma in our patients was performed in edematous, 

fragile bowel with short mesentery under emergent 

conditions. Because of that, stoma was maturated very 

hardly.16 

Necrosis, Mucocutaneous separation, and retraction may 

occur more than the elective stoma due to high tension 

between the bowel mucosa and skin. There were no 

stoma herniation and prolapse compared to literature in 

our series because opening the fascia and skin was 

opened larger or may be the number of our patients are 

small for judgment, and the most important factor is the 

short period (10-15 days) to close the stoma is not a 

sufficient time to allow stoma prolapse or retraction. In 

many of studies delayed stoma closure and after 

resolution of edema, prolapses and herniation developed 
more likely. During surgery period, if stoma is required, 

colostomy or distal ileostomy is preferred.17 

But in some conditions, jejunostomy, even proximal 

jejunostomy, has to be created. In our study, jejunostomy 

had to be done in 7 of them. These seven cases with 

jejunostomies had more complications related to stoma 

due to the doing condition of jejunostomy was worse than 

others.18                          

Electrolyte abnormalities, dehydration and need of TPN 

are more common. In patients with intestinal ostomies 

especially with proximal jejunostomy, if waiting time 
interval for reversal of proximal jejunostomy prolongs, 

patients may develop organ failure. Usually, to get rid of 

this problem, early stoma reversal may be the only 

option, although early closure may be more dangerous in 

such patients. In our cases, the reversal of jejunostomies 

had to be performed earlier than ileostomy and 

colostomy, to avoid stoma-related complications. Early 

stoma closure had less morbidity and mortality in 

comparison to late reversal patients mentioned in 

literature. Operation time was longer due to dissection 

and exploration took more time in the early reversal 

patients. 19 Creation of stoma and the reversal time of it, is 

one of the controversies in literature. 

Recently, there is an incline towards early closure to 

decrease the mortality and morbidity specially adhesions 

developed 3 months after late stoma closure.20 

Alves et al, developed an early stoma reversal on 

postoperative 8 days during same hospital admission to 

improving the patients’ quality of life and preventing 

possible stoma-related complications with good results. 

Mengaux et al, also reported the same results with early 

ostomy reversal within 10 days.21 

However, some favors a late reversal later 3 months after 

surgery; they develop a higher morbidity rate in 

comparison to early reversal before 8.5 weeks, due to 

edema of the ileostomy and still-firm intra-abdominal 

adhesions.22  

In this study, for less waiting time interval, (early 

closure) instead of delayed stoma formation, there is less 

mortality and morbidity. Because after delayed stoma 
formation, several intra-abdominal entries have to be 

performed and intra-abdominal adhesions will make 

closure more difficult. 

The most difficult stoma creation is Hartmann’s 

procedure, in literature reversal time of gut continuity 

after Hartmann’s procedure was between 40and 300 days, 

in some patient’s necrosis of the distal stump occurred 

and the stoma becomes permanent, mean operative time 

of the operation was 167 min perioperative morbidity 

with Hartmann’s reversal was reported at 4-43% and 

mortality rate ranges from 5 to 10% (26). In our series, 

there is one Hartmann’s procedure, waiting time interval 
for the reversal of Hartmann’s procedure (2-4 weeks), 

mean operative time was 125 min without mortality.23 

Before stoma reversal in the waiting period, distal 

logogram or endoscopic evaluation (Figure 2) must be 

performed to check the integrity of the distal bowel. We 

should check distal bowel integrity in any stoma closure, 

although some surgeons said that it is not necessarily in 

all cases.24 

Although there are lots of data about stoma reversal after 

colorectal surgery, there is less data about stoma reversal 

following GIT surgery. According to our knowledge, this 
is the first report about early stoma closure (same 

admission) in our department we discuss postoperative 

stoma-related complications, in comparison to 

preoperative complications after late stoma reversal.25 

One limitation of our study is that the number of patients 

is small and more studies is needed to confirm our 

results; our study group includes patients with many 

different kinds of stoma created at different parts of the 

bowel with different surgical techniques in distinct 

challenging clinical situations. However, because of the 

scarcity of our study group patients we think that our 

findings may be not dependent upon and in need for more 

studies, as we mentioned before. 

CONCLUSION 

The complications of stoma closure post GIT operations 

are more common during waiting time interval for 

ostomy reversal. Early stoma closure does not carry an 

increase more risk of postoperative complications, reduce 

cost towards stoma care and leads to a significant better 

QoL. Reversal time may be life threatening especially 

after jejunostomy due to severe electrolyte imbalance. 

For loop stoma done during GIT surgery, the reversal 

may be performed early (average 8-15 days) without 

increasing morbidity and mortality. 
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No need to wait for long time >8 weeks (late closure) 

even if it is following GIT or open abdomen management 

surgery. 
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