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Background. Diverting stoma is often performed in rectal cancer surgery for reducing the consequences of possible 
anastomotic failure. Closing of stoma follows in most cases after a few months. The aim of our study was to evaluate 
morbidity and mortality after diverting stoma closure and to identify risk factors for complications of this procedure.
Patients and methods. At our department, we have performed a retrospective cohort analysis of data for 260 
patients with diverting stoma closure from 2003 to 2015. Age, stoma type, patient’s preoperative ASA score, surgical 
technique and time to stoma closure were investigated as factors which could influence the complication rate.
Results. 218 patients were eligible for investigation. Postoperative complications developed in 54 patients (24.8%). 
Most common complications were postoperative ileus (10%) and wound infection (5%). Four patients died (1.8%). 
There was no effect on complication rate regarding type of stoma, closing technique, patient’s ASA status and pa-
tient age. The only factor influencing the complication rate was the time to stoma closure. We found that patients 
which had the stoma closed prior to 8 months after primary surgery had lower overall complication rate (p<0. 05).
Conclusions. To reduce overall complication rate, our data suggest a shorter period than 8 months after primary 
surgery before closure of diverting stoma. As diverting stoma closure is not a simple operation, all strategies should be 
taken to reduce significant morbidity and mortality rate.
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Background

There is no doubt that anastomotic leakage is one 
of the most important surgical complications of 
rectal surgery.1 Due to high morbidity and mor-
tality, it is a major issue and is certainly affecting 
long-term survival. Clinically manifested anasto-
motic leaks are seen after 3 – 30% of low anterior 
resection for carcinoma and may even be associat-
ed with a higher local recurrence rate.2 The mortal-
ity rate associated with symptomatic anastomotic 
leaks varies between 6 and 22%.3 Risk factors for 
anastomotic leakage are numerous and not well-
explored: neoadjuvant treatment, patient age, 
comorbidity, operation length, male sex, anas-
tomotic height, peripheral arterial disease with 

different stages of reduced vascular supply after 
radiotherapy and systemic chemotherapy, and 
many others.

To avoid the severe consequences of anastomot-
ic problems, it is crucial to take all available actions 
to prevent a symptomatic anastomotic leakage. 
One of the well-established procedures to pre-
vent such a complication is diverting enterostomy. 
Nowadays, this is a common surgical choice to se-
cure an anastomosis after low anterior resection 
for cancer, especially after neoadjuvant treatment. 
This procedure was also proposed by Working 
Group for Colon/Rectum Carcinoma (WGCRC) in 
2002, who suggested the use of a diverting stoma 
for lower rectal carcinomas, especially in patients 
in poor general condition.3,4
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The critics raised many questions about such 
recommendations. One of them is the problem 
with diverting stoma closure. One must under-
stand that stoma closure is not just a simple opera-
tion reserved for young surgeons and residents but 
a serious procedure with quite moderate morbidity 
and mortality.5-7 Overall postoperative morbidity 
in systematic reviews is reported as high as 17%, 
with a rate of 7.2-7.6% for postoperative bowel ob-
struction, 1.4-2.0% for anastomotic leak and 1.2% 
for bowel perforation.5-8

Type of stoma closure depends on surgical pref-
erences and skills. There are at least three different 
approaches: the anterior wall (AWT) or fold-over 
technique, resection with end-to-end anastomosis 
(RWA) or latero-lateral anastomosis, hand sewn or 
stapled.

The aim of our study was to evaluate morbidity 
and mortality after diverting stoma closure and to 
identify risk factors for complications of stoma clo-
sure procedure regarding various factors.

Patients and methods

We performed a retrospective cohort analysis of the 
patients operated in our department between 2003 
and 2015. Patients with diverting ileostomy and 
colostomy were included. At the time of primary 
procedure, it was the surgeon’s personal decision 
which type of stoma had to be made. Institutional 
Review Board approved the study.

Only patients after rectal cancer surgery with 
diverting stoma made were included in the study. 
Gastrografin enema or colonoscopy were per-
formed in all patients prior to stoma closure. 
Patients had routine mechanical preparation of the 

proximal and distal bowel with the cessation of oral 
feeding the day before surgery. All patients under-
went single-shot parenteral antibiotic treatment 
(cefuroxime and metronidazole) one hour prior 
to operation. Elementary data included age, sex, 
American Society of Anaesthesiologists (ASA) score 
at primary and stoma closure operation, and time 
from the primary operation to closure. Operative 
and postoperative data included type of operation, 
time until release and postoperative complications.

Two main closure techniques were used. The 
anterior wall technique (AWT) was performed, 
leaving the mesenteric side of the bowel intact and 
closing the bowel enterostomy in a transverse fash-
ion by using a double-layer technique with absorb-
able suture material. The other technique, resection 
with anastomosis (RWA), represents the resection 
of bowel with hand-sewn entero-entero anastomo-
sis in the same fashion.

Complications were classified according to 
Clavien-Dindo classification (Table 1), but there 
were also more specific complications accessed 
separately: postoperative ileus requiring reopera-
tion, paralytic ileus that did not require reopera-
tion, wound surgical site infection (SSI) and anas-
tomotic leakage.9

Intestinal obstruction was defined by a combi-
nation of the following findings: abdominal disten-
tion, abdominal pain, vomiting and the presence 
of air-fluid levels with imaging techniques during 
the postoperative period. Wound infection was de-
fined by the presence of purulent discharge, ery-
thema, and induration of the wound. Anastomotic 
leakage was defined by the presence of clinical or 
laboratory signs of acute abdomen and was con-
firmed by an ultrasound, contrast enema, or com-
puted tomography scan.

TABLE 1. Clavien-Dindo classification

Grade Explanation

1
Any deviation from the normal postoperative course without the need for pharmacological treatment or surgical, endoscopic 
and radiological interventions. Acceptable therapeutic regimens are: drugs as antiemetics, antipyretics, analgetics, diuretics and 
electrolytes, and physiotherapy. This grade also includes wound infections opened at the bedside. 

2 Requiring pharmacological treatment with drugs other than such allowed for grade I complications. Blood transfusions, antibiotics and 
total parenteral nutrition are also included.

3 Requiring surgical, endoscopic or radiological intervention.

a Intervention under regional/local anesthesia.

b Intervention under general anesthesia.

4 Life-threatening complication requiring intensive care/intensive care unit management.

a Single organ dysfunction.

b Multi-organ dysfunction.

5 Patient demise.
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According to the time of stoma closure, we di-
vided patients into two groups. In the first group, 
there were patients where we managed to close the 
stoma prior to eight months after rectal surgery, 
and in the second group, there were patients where 
the stoma was closed later than eight months af-
ter the initial surgery. Patients were accessed for 
complications during the hospitalisation, at the 
dismissal and at the control at the outpatient clinic 
5 weeks after dismissal. None of the patients was 
lost.

All of the statistical analyses were performed 
using the SPSS 16.0 software (SPSS Inc., Chicago, 
Illinois, USA). Continuous data are expressed as 
means ± SD, while categorical variables are given 
as percentages. The Shapiro-Wilk test was used 
to determine whether the continuous data were 
normally distributed. Comparisons of continuous 
variables were carried out with Student’s t-test 
for parametric data and Mann–Whitney U test for 
nonparametric data. The Chi-square test was used 
for comparison of discrete variables. A p-value of 
<0.05 was considered as statistically significant.

Results

The medical records of 260 patients with stoma 
closure at the University Clinical Centre Maribor 
between January 2003 and December 2014 were 
identified and reviewed. We included only pa-
tients with diverting stoma after rectal cancer sur-
gery. Basic clinical characteristics are presented in 
Table 2.

There was 116 colostomy and 102 ileostomy clo-
sures, 76 by AWT technique and 142 by RWA tech-
nique (Table 3). Median time to closure was 248 
days (30-911 days).

Morbidity was 24.8%. Postoperative ileus (12%) 
and wound infection (5%) were the most common 
surgical complications. According to Clavien-
Dindo classification, there were mostly Clavien-
Dindo 1 and 2 (17.5%), but there were also 16 grave 
complications (7.3), Clavien-Dindo 3b and higher. 
Indications for operative treatment were postop-
erative ileus non-responding to conservative meas-
urements, anastomotic leakage, and enterovaginal 
and enterocutaneal fistula. Mortality was 1.8%. 
Four patients died, three after colostomy closure 
and one after ileostomy closure.

Table 5 demonstrates the effect of different vari-
ables on the total complication rate and separately 
on most severe complications Clavien-Dindo 3b 
and higher. There was no effect on the complica-
tion rate regarding type of stoma (ileostomy vs. 
colostomy), closing technique (AWS vs. RWA), 
ASA status of the patient (ASA 1-2 vs. ASA 3-4), 
and patient age (less than 65 years vs. more than 
65 year). The only factor influencing the complica-
tion rate was the time to stoma closure. We found 
that patients which had the stoma closed prior to 8 
months after the formation had lower overall com-
plication rate (p<0.05).

Discussion

There is no definitive consensus about the routine 
use of diverting stoma in rectal cancer surgery. 
Until today, there has been no evidence-based data 
that diverting stoma influences survival after rectal 

TABLE 2. Clinical characteristics

N = 218

Age 64.6 years (26 – 90)

Sex

    Male 136 (62%)

    Female 82 (38%)

ASA score

1 60 (27%)

2 102 (47%)

3 26 (12%)

4 1 (0.5%)

Time to closure 248 days (30 – 911)

TABLE 3. Type of stoma and closure technique

Anterior Wall Sutures Resection With Anastomosis Together

Ileostomy 7 (7%) 95 (93%) 102

Colostomy 69 (59%) 47 (41%) 116

Together 76 (35%) 142 (65%) 218

TABLE 4. Complications according to Clavien-Dindo 

Clavien- Dindo n (%)

0 164 (75.2)

1 20 (9.2)

2 18 (8.3)

3b 9 (4.1)

4a 3 (1.4)

5 4 (1.8)
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cancer surgery, but many surgeons perform this 
procedure because it reduces septic consequences 
of a possible leak.10,11

If we presume that anastomotic leakage rate af-
ter low anterior resection for cancer is 5-10%, we 
are creating around 90% of unnecessary stomas 
which need to be closed.12 One possible cause of 
anastomotic leakage is insufficient vascular sup-
ply. Poor vascular perfusion seems to play a key 
role in determining anastomotic viability. Until 
recently, the most common technique to evaluate 
tissue perfusion was the surgeon’s intraoperative 
visual judgment based on clinical findings such as 
colour, pulsation and bleeding of resected margins. 
Unfortunately, many studies have suggested that 
the surgeon’s clinical judgment is not enough to 
successfully predict the possibility of anastomotic 
leakage.13 Recently, fluorescent angiography with 
indocyanine green has emerged as an innovative 
modality for intraoperative perfusion assessment. 
Fluorescent angiography with indocyanine green 
can be performed before or after intestinal resection 
or, alternatively, after creation of the anastomosis.14 

The technique shows very promising results.
Although the closure of diverting stoma might 

seem as a rather simple operation, different stud-

ies have shown a varying frequency and pattern of 
complications which could even lead to death.5-7 
The problem with most of those studies is a great 
heterogeneity of patients, considering the indica-
tion for stoma construction, patient age, presence 
of comorbidities, type of stoma (ileo vs. colo) and 
other factors.15-22  A systematic review of 48 stud-
ies from 2009, including 6,107 patients, showed 
a 17.3% overall morbidity following the closure 
of loop ileostomy with a mortality rate of 0.4%. 
There was considerable range in morbidity (from 
3 to 38.5%) and mortality (from 0 to 6.9%).23 It is 
very interesting that such a straightforward and 
technically simple operation shows such different 
results in a relatively short time span. In our study, 
complication rates were rather high; morbidity was 
24.8% and mortality 1.8%.

We tried to identify the factors which may have 
contributed to relatively high complication rate 
and had closely investigated the patient’s age, 
stoma type, ASA status, surgical technique of sto-
ma closure, and time from stoma construction to 
closure. The data showed that neither stoma type 
(ileostomy or colostomy) nor surgical technique 
of stoma closure had impact on complication rate. 
The only variable we found to have an impact on 
postoperative morbidity is time to stoma closure.

There are still controversies about ideal time for 
stoma closure. There are some studies which advo-
cate early stoma closure, but the majority of opera-
tions are still done relatively late. One must con-
sider that the majority of rectal cancer patients are 
scheduled for postoperative chemotherapy which 
may postpone any surgical treatment. Optimal 
time to start chemotherapy after surgery is not well 
established, but it is usually accepted that it should 
begin within 6-8 weeks after surgery and usually 
for a total of about six months. It is also unknown 
whether adjuvant therapy in patients with rectal 
cancer has an impact on the morbidity of loop ile-
ostomy closure24, but the strategy in our institution 
is to postpone the closure until the end of adjuvant 
therapy, which is approximately 8 months after in-
itial surgery. According to our data, patients which 
had stoma closed prior to 8 months after primary 
operation had significantly less complications than 
patients where stoma was closed later.

Late stoma closure is connected with stoma 
related complications such as parastomal hernia, 
prolapse, retraction, peristomal dermatitis and 
peristomal fistula.25 A prospective study from 2005 
has shown an increase in the number of parastomal 
hernias, prolapses and skin irritations from the 10-
day follow-up to the 3-month follow-up and again 

TABLE 5. The effect of different variables on complication rate

Type of closure AWS RWA p

All complications 16 (7.3%) 38 (17.4%) > 0.05

Severe complications 5 (2.2%) 11 (5%) > 0.05

Age < 65 years > 65 years p

All complications 23 (10.5%) 31 (14.2%) > 0.05

Severe complications 4 (1.8%) 12 (5.5%) > 0.05

ASA status ASA 1 & 2 ASA 3 & 4 p

All complications 38 (17.4%) 6 (3%) > 0.05

Severe complications 13 (6%) 3 (1.3%) > 0.05

Type of stoma Ileostomy Colostomy p

All complications 27 (12.4%) 27 (12.4%) > 0.05

Severe complications 9 (4.1%) 7 (3.2%) > 0.05

Time to closure <240 days >240 days p

All complications 14 (6.4%) 40 (18%) = 0.044

Severe complications 4 (1.8%) 12 (5.5%) > 0.05
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to the 2-year follow-up. The same applied to gener-
al ostomy problems such as leakages and the need 
for frequent emptying.26 A prospective randomised 
study by Alvez et al. demonstrated a much higher 
number of stoma-related complications in patients 
whose stoma was closed after two months com-
pared with those whose stoma was closed after 
only eight days. Late closure led to complications 
in 12% of the patients in comparison to only 1% of 
early closure patients.27

In a multicentre pilot study in Germany, stoma 
closure was performed 5.1 months after the crea-
tion on 171 patients from 17 surgical centres.28 They 
stated that there is no recommendation for optimal 
timing for stoma closure available and they started 
a very interesting study in 2013 where they “com-
pare completeness of adjuvant chemotherapy after 
early versus late protecting stoma closure in low 
anterior resection for rectal cancer – CoCStom tri-
al”.28 They believe that early stoma closure has a 
beneficial effect for a patient. While we are await-
ing the final results of this study, there are already 
some researches and articles in literature about 
early vs. late stoma closure.

Several prospective studies and a single rand-
omized controlled trial have shown that closure in 
less than two weeks after stoma creation was as-
sociated with lower or equal morbidity compared 
with later closure. Thus, some authors support the 
early closure of temporary ileostomy performed to 
cover rectal anastomosis in routine clinical prac-
tice.25 On the other hand, Perez et al., performed a 
study on 93 patients undergoing ileostomy closure 
and concluded that the interval between primary 
operation and ileostomy closure should be no 
shorter than 8.5 weeks if morbidity of this proce-
dure is to be reduced.20

Regarding other investigated parameters, one 
could expect that younger patients and patients in 
better physical condition according to ASA status 
would have lower complication rate and that there 
could also be some differences regarding stoma 
type (colo- or ileostomy) and closing technique. In 
literature, we found many studies that did identify 
some connections between various other factors 
and complication rate after stoma closure, but the 
results were not uniform.

Man et al., presented their result in 2016. They 
recruited 213 patients with diverting ileostomy 
after  low anterior resection. Overall complication 
rate was 16.4% and mortality was zero. The major-
ity of stomas were closed after 12 weeks, mostly by 
stapler. They discussed and investigated possible 
risk factors for post closure complications: patient’s 

age (less or more than 80 years old), influence of 
postoperative chemotherapy, body mass index, 
patient’s general condition and diseases (diabetes, 
pre-existing respiratory or cardiac disease, oper-
ating time and anaemia. According to their data, 
elderly patients (p=0.002) and patients with a pre-
existing respiratory disease (p=0.04) were more 
likely to develop postoperative complications, but 
elderly were defined as older than 80 years.29

In a retrospective study, Poskus et al., performed 
a retrospective analysis of 132 patients who under-
went ileostomy closure. There were mostly pa-
tients after rectal cancer surgery but also with some 
other benign conditions. The complication rate was 
18.2% and mortality 1.5%. They found that the ex-
perience of a surgeon and preliminary condition 
which required diverting stoma were independent 
factors for complications.30

Schneider et al., published a very interesting 
article about surgical interventions after the ileos-
tomy closure. In three months period, 106 patients 
after ileostomy closure were analysed. 12 patients 
required operative management due to Clavien-
Dindo 3b complications. Higher body mass index 
and anaemia were associated with immediate re-
operations. There was no mortality.31

According to our data, ileostomy closure tech-
nique has no impact on the complication rate. 
Attaallah et al., investigated the postoperative 
course of patients treated with fold-over technique 
and end-to-end anastomosis as two closing tech-
niques. They did not find any differences between 
the two groups of patients.32 Similar findings have 
been shown by Cheong et al. They concluded that 
fold-over technique and the conventional resection 
with anastomosis have similar short-term clinical 
outcomes for diverting ileostomy reversal.33

One of the most common and important com-
plications of stoma closure is also surgical site in-
fection. The reported incidence may be as high as 
40%.34.35 Therefore, some authors suggest leaving 
the wound open, whereas others found lower in-
fection rates after primary closure. A modification 
of wound closure is the so-called purse string ap-
proximation in which a circumferential approxi-
mation of the wound is performed. Providing a 
hole in the centre of the wound, this approximation 
follows the intention to drain wound liquids and 
therefore reduce SSI rates.36

The limitations of our study lie in its retrospec-
tive. Although the patients in a group where stoma 
was closed earlier had less complications, the rea-
son for this could be that those patients had shorter 
or no adjuvant therapy because of less advanced 
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primary disease. We also did not explore other 
factors that, according to some studies, might con-
tribute to stoma closure complications like higher 
body mass index, anaemia and diabetes.	

Conclusions

Diverting stoma closure is not a simple operation 
and should not be taken lightly because it is as-
sociated with significant morbidity and mortality. 
According to our data, the only factor that contrib-
uted to lower complication rate in our group of pa-
tients was time to stoma closure.
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