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Abstract
AIM: To study the morbidity and complications as-
sociated to ileostomy reversal in colorectal surgery pa-
tients, and if these are related to the time of closure. 

METHODS: A retrospective analysis of 93 patients, 
who had undergone elective ileostomy closure between 
2009 and 2013 was performed. Demographic, clinical 
and surgical variables were reviewed for analysis. All 
complications were recorded, and classified according 
to the Clavien-Dindo Classification. Statistical univariate 
and multivariate analysis was performed, setting a P  
value of 0.05 for significance.

RESULTS: The patients had a mean age of 60.3 years, 
58% male. The main procedure for ileostomy cre-
ation was rectal cancer (56%), and 37% had received 
preoperative chemo-radiotherapy. The average delay 
from creation to closure of the ileostomy was 10.3 mo. 
Postoperative complications occurred in 40% of the pa-
tients, with 1% mortality. The most frequent were ileus 
(13%) and wound infection (13%). Pseudomembra-
nous colitis appeared in 4%. Increased postoperative 
complications were associated with delay in ileostomy 

closure (P  = 0.041). Male patients had more complica-
tions (P  = 0.042), mainly wound infections (P  = 0.007). 
Pseudomembranous colitis was also associated with the 
delay in ileostomy closure (P  = 0.003). End-to-end in-
testinal anastomosis without resection was significantly 
associated with postoperative ileus (P  = 0.037). 

CONCLUSION: Although closure of a protective il-
eostomy is a fairly common surgical procedure, it has 
a high rate of complications, and this must be taken 
into account when the indication is made. The delay in 
stoma closure can increase the rate of complications in 
general, and specifically wound infections and colitis.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Protective ileostomies are widely used by 
surgeons for the protection of anastomoses, but they 
imply a second intervention for reversal. Despite be-
ing considered a minor intervention, ileostomy rever-
sal does not lack complications. Adjuvant treatment, 
complications from the first intervention, or low-priority 
consideration can delay the closure of the stoma. In 
our study, we reviewed all complications following il-
eostomy reversal and found they were considerably 
high (40%), and increased as did the time (in months) 
until closure (P  = 0.041). In multivariate analysis, male 
patients had more complications (P  = 0.042), mainly 
wound infections (P  = 0.007). Pseudomembranous 
colitis was also associated with the delay in ileostomy 
closure (P  = 0.003).
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INTRODUCTION
Diverting loop ileostomies are widely used by colorectal 
surgeons for the protection of  low rectal anastomoses, as 
they can reduce the morbidity and rate of  reintervention 
if  an anastomotic leak occurs[1]. The use of  a protective 
ileostomy is specially indicated in very low rectal resec-
tions, coloanal anastomosis and pouches[2,3].

However, there can be an important morbidity associ-
ated to the stoma itself, deriving in a bad quality of  life 
for the patient. Some common problems associated to 
the ileostomy can be electrolytic alterations, dehydration, 
renal failure, infection, obstruction, prolapse, and herni-
as[4]. Postoperative complications of  variable severity (and 
even mortality) have been reported in different series 
reviewing protective ileostomy closure, ranging from 3% 
to over 40%[5,6]. Surgical infection of  the wound is always 
a relevant one. A recent systematic review on ileostomy 
reversal reported an overall mortality of  0.4%[7], with 
values ranging from 0% to 4% in different studies. The 
aim of  our study was to review our institutional series of  
ileostomy reversals and identify possible risk factors for 
postoperative complications. 

MATERIALS AND METHODS
A retrospective analysis of  patients who underwent elec-
tive ileostomy reversal in our institution between 2009 
and 2013 (first semester) was performed. La Paz Univer-
sity Hospital (Madrid, Spain) is a tertiary care university 
hospital, with a high-volume Colorectal Surgery Unit. 
Ninety-three patients were included in the study. All data 
from the patients were retrieved from medical records 
and included in a database. Analyzed variables were: 
demographics, comorbidities, the American Society of  
Anesthesiologists classification for operative risk (ASA) 
index, body mass index (BMI), initial surgery (when the 
ileostomy was created), adjuvant chemo-radiotherapy 
before stoma closure, time interval from stoma creation 
to reversal, surgical technique employed, hospital stay, 
surgical complications, readmissions and mortality. All 
patients were assessed preoperatively by a member of  
the Colorectal Surgery Unit, who indicated the closure 
of  the stoma, and by an Anesthesiologist for preopera-
tive assessment. Regarding reversal, an oval incision was 
performed around the stoma to release the ileal loop. The 
anastomotic technique employed was either a handsewn 
end-to-end anastomosis without resection, a handsewn 
end-to-end with resection, a handsewn side-to-side with 
resection or a stapled anastomosis. Closure of  the ab-
dominal wall was performed with absorbable sutures 
(PDS or Vicryl©), and skin was closed with either staples, 
subcuticular or interrupted sutures, at surgeon’s will. 
All these technical data were retrieved from the surgical 
charts and reports in the patients’ records. Thirty-day 

morbidity and mortality were reviewed using medical re-
cords, outpatient clinic notes and the hospital’s database.

Statistical analysis was performed using SPSS 16 Soft-
ware for Windows, setting statistical significance at P < 
0.05. χ 2 or Mann-Whitney tests were used for univariate 
analysis (when appropriate), and a multivariate analysis of  
all variables was performed.

RESULTS
The patients had a mean age of  60.3 years (range 22-88 
years), 58% male. Demographic and clinical data, includ-
ing the initial indication for ileostomy, are shown in Table 
1. Data related to the interval from stoma creation to 
reversal, and the surgical technique employed for ileos-
tomy and skin closure are shown in Table 2. A total of  
26 patients (28%) presented at least one associated major 
comorbidity, including liver metastases (19%), diabe-
tes and heart disease (11.5% each), pulmonary disease, 
thrombotic disease, hematologic disorders, lung metasta-
ses (7.7% each), and finally arrhythmias, other malignan-
cies and tuberculosis (1% each). Average time for reversal 
was 10.3 mo, ranging from 1 to 36 mo. There was an 8.6% 
readmission rate due to dehydration before ileostomy 
closure. Postoperative complications globally occurred 
in 38 (40%) of  the patients, and some patients presented 
more than one complication; these are detailed in Table 
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Table 1  Characteristics of the 93 patients who underwent 
loop ileostomy reversal

Clinical characteristics n  (%)

Patients included, total   93 (100)
Gender
   Male 54 (58)
   Female 39 (42)
BMI
   Underweight    3 (3.1)
   Normal weight 44 (47)
   Overweight    31 (33.3)
   Obese    15 (15.8)
ASA Index
   Ⅰ    5 (5.5)
   Ⅱ 59 (63)
   Ⅲ 29 (31)
Indication for ileostomy
   Colorectal cancer 52 (56)
   Anastomotic leak    16 (17.2)
   IBD    6 (6.4)
   Colectomy for polyposis    5 (5.3)
   Endometriosis    5 (5.3)
   Diverticular disease    3 (3.2)
   Intestinal necrosis      1 (1.07)
   Pelvi-peritonectomy      1 (1.07)
   Post-endoscopy perforation      1 (1.07)
   Trauma      1 (1.07)
Adjuvant therapy (in  oncological patients)
   Chemotherapy    16 (17.2)
   Chemo-radiotherapy 35 (37)

Demographic data, BMI, ASA Index, indications for ileostomy creation 
and adjuvant therapy. BMI: Body mass index; ASA: The American Society 
of Anesthesiologists classification for operative risk; IBD: Inflammatory 
bowel disease.



3. There was a 1% mortality. The mean hospital stay was 
11.5 d, ranging from 3 d to 3 mo.

Multivariate analysis was performed to identify risk 
factors for complications. Male patients had complica-
tions in 50% of  cases (27/54) while females did in 28% 

(11/39). This result reached statistical significance (P = 
0.042), so in our study male sex was a risk factor for post-
operative complications. When analyzing specific com-
plications, there was a strong association between male 
sex and wound infection (P = 0.007). Age was associated 
to rectal bleeding (P = 0.006). There was no statistically 
significant association between complications and ASA, 
BMI, or previous chemo-radiotherapy.

In our series, the increased number of  postoperative 
complications was associated with the delay in ileostomy 
closure (P = 0.041); a graphic representation of  these 
data is shown in Figure 1. Occurrence of  pseudomem-
branous colitis was also associated with the delay in il-
eostomy closure, with statistical significance (P = 0.003). 
The four cases of  pseudomembranous colitis occurred in 
patients with ileostomy closure ranging from 9 to 15 mo. 

According to the surgical technique for ileostomy 
reversal, only end-to-end intestinal anastomosis without 
resection was significantly associated with a specific com-
plication, which was postoperative paralytic ileus (P = 
0.037). There was no significant association between the 
surgical technique employed and postoperative hospital-
ization. 

Regarding skin closure, the rate of  surgical wound 
infection was studied in each group, when data on wound 
closure were available. In the staples group, infection was 
5.8% (1/17 patients), in the subcuticular suture group 
13% (4/29 patients) and in the interrupted suture group 
20% (5/24 patients). Despite the rate of  infection was 
highest in the interrupted suture group and lowest in the 
staples group these results did not reach statistical signifi-
cance. All statistically significant results of  the multivari-
ate analysis are shown in Table 4.

DISCUSSION
Diverting loop ileostomies have become a common pro-
cedure when very low or high-risk rectal anastomoses 
are performed. Despite they can reduce morbidity and 
avoid reintervention if  a leak occurs, their creation binds 
the patient to a second surgical procedure. This reversal 
procedure, as many published series have proven, can be 
associated to a high rate of  morbidity, and even mortal-
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Table 2  Characteristics of the ileostomy reversal procedure, 
including surgical technique and skin closure

Surgical variable n  (%)

Ileostomy closure technique   93 (100)
   Stapled anastomosis    9 (9.7)
   Handsewn anastomosis    84 (90.3)
      Side-to-side with resection    28 (33.3)
      End-to-end with resection    8 (9.5)
      End-to-end without resection    48 (57.1)
Skin closure technique   70 (100)
   Staples 17 (24)
   Subcuticular 29 (41)
   Interrupted suture 24 (34)

Table 3  Postoperative complications after loop ileostomy 
reversal in our study

Complications n  (%)

Total patients    38 (40.8)
   Ileus    12 (12.9)
   Wound infection    12 (12.9)
   Rectal bleeding    5 (5.8)
   Pseudomembranous colitis    4 (4.3)
   Anemia/bleeding    3 (3.2)
   Intestinal obstruction    3 (3.2)
   Anastomotic leak      2 (2.15)
   Urinary tract infection      2 (2.15)
   Acute renal failure      2 (2.15)
   Abdominal abscess      2 (2.15)
   Pneumonia 1 (1)
   Intestinal necrosis 1 (1)
   Multiple organ failure 1 (1)
   Thromboembolism 1 (1)
   Sepsis 1 (1)
   Evisceration 1 (1)
Clavien-Dindo classification
     Grade Ⅰ 21 (55)
     Grade Ⅱ   9 (24)
     Grade Ⅲ   7 (18)
     Grade Ⅳ 0 (0)
     Grade Ⅴ 1 (3)

Total number of patients and detailed complications classified by the 
Clavien-Dindo classification.
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Figure 1  Percentage of postoperative complications related to ileostomy 
closure and time (in months) from creation to reversal.

Table 4  Statistically significant conditions/complications in 
the multivariate analysis and their specific P  values

Condition/complication Statistical significance

Gender (male) and overall complications P = 0.042
Gender (male) and wound infection P = 0.007
Age and rectal bleeding P = 0.006
Complications and time to closure (months) P = 0.041
Closure > 6 mo and pseudomembranous colitis P = 0.003
End-to-end intestinal anastomosis 
(without resection) and postoperative ileus

P = 0.037
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them occur after discharge and are managed in the out-
patient clinic or by General Practitioners. This has been 
taken into consideration, and some recent publications 
already study standardized 30-d complications[17], and use 
classifications such as Clavien-Dindo to report results[9].

Different efforts have been made to reduce the infec-
tion rate of  stoma-closure wounds. The technique em-
ployed has shown statistically significant results in various 
RCTs, such as that from Camacho-Mauries et al[18], favor-
ing purse-string closure vs conventional sutures. In our 
study, a limitation regarding the retrospective analysis of  
skin closure was that data were incomplete and some sur-
gical reports did not state the specific closure technique. 
From those available, interrupted, non absorbable sutures 
were the most frequently used, followed by subcuticular 
and staples. The staples group had a lower infection rate, 
but these data were not significant. Studies on the subject 
show contradictory results. In the retrospective study 
by Kobayashi et al[19], wound infection rate was as high 
as 23.5%, and subcuticular sutures apparently showed a 
protective effect. However, very recent studies and RCTs 
on wound closure, report purse-string sutures to achieve 
a 0% infection rate compared to other methods, thus 
not recommending linear closure of  stoma wounds[20,21]. 
Other attempts, such as subcutaneous antibiotic implants 
(Gentamycin) in the wound, have not shown a relevant 
reduction in surgical site infections[22]. 

Another controversy around the subject is the best 
timing for stoma reversal. Some groups defend very early 
closure, even during the first admission, such as Alves et 
al[23], who perform reversal on the 8th postoperative day if  
no complications of  the first intervention have occurred. 
Nevertheless, it is widely accepted to delay closure, and 
different studies report mean times of  3-6 mo, with a low 
medical priority given to this procedure[24]. 

In our study, we demonstrate that the delay in il-
eostomy closure (> 6 mo) is a risk factor for increased 
complications, and is associated with a higher incidence 
of  pseudomembranous colitis, which was 4.3%. As can 
be seen in Figure 1, the incidence of  complications in-
creased with time (in months); there was an apparently 
‘safer’ period around 3-6 mo, which could be considered 
optimal. From 9 mo onwards the rate of  complications 
was > 30%.

Pseudomembranous colitis (PMC) is secondary to 
Clostridium difficile (C.diff) infection, and associated with 
substantial morbidity and mortality, increased duration of  
hospitalization, and a marked economic impact[25]. C.diff 
is a toxin-producing anaerobic bacterium responsible for 
antibiotic-associated colitis, and it is now the most com-
mon infectious cause of  nosocomial diarrhea. Risk fac-
tors for PMC include advanced age, systemic antibiotic 
therapy, hospitalization, nursing homes or long-term care 
facilities, contact with active carriers, and presence of  
comorbidities[26]. It has been speculated that stoma clo-
sure can be another risk factor for PMC, which associates 
all the previous to an excluded and defunctioned bowel 
with altered flora, that could be more susceptible to C.diff 

ity[8]. In a recent systematic review[7], the high morbidity 
associated to ileostomy reversal raised concerns over 
the real indication of  diverting stomas related to clinical 
outcomes, and if  a better selection of  patients should be 
made. Luglio et al[9], consider that if  there is a > 5% risk 
of  anastomotic leak in the primary operation, a protec-
tive stoma must be created.

In our study, the rate of  postoperative morbidity was 
high (40%), but still among published data. The most 
common complications in our study were postoperative 
ileus and wound infections. Complications were mostly 
minor, classified as Clavien-Dindo Ⅰ-Ⅱ, and only 18% 
were considered major complications needing reopera-
tion or invasive interventions (Clavien-Dindo Ⅲ). In a 
national study by Mengual-Ballester et al[6] data were simi-
lar to our own, with complications up to 45.9%, being 
ileus/obstruction the most frequent, followed by diarrhea 
and wound infection. 

Ileus and bowel obstruction are still a concern after 
stoma reversal, and different studies have tried to eluci-
date if  technical issues can reduce these complications. 
The surgical technique employed for the ileal anasto-
mosis has been widely studied, and various published 
randomized controlled trials (RCTs) compare handsewn 
vs stapled anastomoses[10,11]. In our study, when analyzing 
the surgical technique and related complications, we only 
found statistical significance between end-to-end anasto-
mosis without resection and postoperative paralytic ileus. 
This coincides with published meta-analysis[12-14] which 
mention a significant reduction in surgical time and a 
lower incidence of  bowel obstruction when stapled anas-
tomoses are performed compared to handsewn. Other 
complications (including infections, leak, readmission and 
reoperation rates) are similar. 

Surgical infections after stoma reversal have been a 
subject of  debate. Although both ileostomies and co-
lostomies can be safe, the latter present a higher rate of  
infection after reversal. Therefore many authors rec-
ommend protective ileostomies for fecal diversion, if  
dehydration is not to be expected[15]. The rate of  wound 
infection in our study (12.9%) was similar to other pub-
lished data[16]. Wound infection is usually underestimated 
due to different definitions or considerations, and can 
be influenced by patient’s characteristics and comorbidi-
ties. In some series of  ileostomy closure for pouch-anal 
anastomoses such as that from van Westreenen et al[3], 
only a 1.4% rate of  infection is reported. When analyz-
ing patient’s characteristics we realize mean age is only 49 
years, most patients are ASA Ⅰ-Ⅱ, and indications for 
ileostomy are polyposis or inflammatory bowel disease 
rather than cancer. Data are therefore not comparable if  
the population of  study is older or weaker. In our series, 
mean age was 60 years and patients mainly ASA Ⅱ-Ⅲ, 
with the main indication for ileostomy creation being 
colorectal cancer (56%). 

Another important factor is if  the 30-d infection rate 
is reported, or just the rate of  infection during hospital-
ization. This can underestimate infections, as many of  
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infection[27]. In a large series of  13245 United States pa-
tients undergoing ileostomy closure, Wilson et al[28], report 
a 1.6% incidence of  pseudomembranous colitis. This is 
an important factor to be considered, especially if  an ear-
lier closure can in fact reduce the risk.

This study was a retrospective analysis of  institutional 
patients in order to identify risk factors for postopera-
tive complications after ileostomy reversal and improve 
quality of  care in our Colorectal Surgery Unit. Therefore, 
limitations are all those of  an observational retrospective 
study, and in some cases (as in skin closure technique) 
data were missing from medical records. Due to the small 
number of  patients some data may not reach statistical 
significance.

Although closure of  a protective ileostomy is a fairly 
common surgical procedure, it has a high rate of  compli-
cations, and this must be taken into account when the in-
dication is made. The delay in stoma closure can increase 
the rate of  complications in general, and specifically 
wound infections and colitis.
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