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Abstract
Background  Formation of a defunctioning loop ileostomy is common after mid and low rectal resection. Historically, they 
were reversed between 3 and 6 months after initial resection. Recently, earlier closure (< 14 days) has been suggested by 
some current randomised controlled trials. The aim of this study was to investigate the effect of early stoma closure on 
surgical and patient outcomes.
Methods  A systematic review of the current randomised controlled trial literature comparing early and standard ileostomy 
closure after rectal surgery was performed. Specifically, we examined surgical outcomes including; morbidity, mortality 
and quality of life.
Results  Six studies met the predefined criteria and were included in our analysis. 275 patients underwent early stoma closure 
compared with 259 patients having standard closure. Overall morbidity was similar between both groups (25.5% vs. 21.6%) 
(OR, 1.47; 95% CI 0.75–2.87). However, there tended to be more reoperations (8.4 vs. 4.2%) (OR, 2.02, 95% CI 0.99–4.14) 
and small bowel obstructions/postoperative ileus (9.3% vs. 4.4%) (OR 0.44, 95% CI 0.22–0.90) in the early closure group, 
but no difference across the other domains.
Conclusions  Early closure appears to be a feasible in highly selective cases after good perioperative counselling and shared 
decision-making. Further research on quality of life outcomes and long term benefits is necessary to help define which 
patients are suitable candidates for early closure.

Keywords  Ileostomy reversal · Surgical outcomes · Morbidity · Quality of life

Introduction

Anastomotic leakage is a major complication following rec-
tal surgery, occurring in 3–28% of lower anterior resections 
[1, 2]. Over the years, the evolution of surgical techniques 
and technology has facilitated lower pelvic anastomosis, 
which inherently comes with a higher risk of anastomotic 
leak [3]. A defunctioning loop ileostomy is often created to 
divert bowel contents away from the site of anastomosis, 

thereby reducing the need for re-operation/intervention in 
presence of an anastomotic leak [4, 5]. The formation of a 
diverting stoma does not alleviate the risk of anastomotic 
leak. However, it substantially reduces the morbidity and 
mortality if one occurs [6].

Ileostomy reversal is generally performed 3–6 months 
after initial surgery. This may be delayed further if the 
patient is receiving adjuvant chemotherapy [2]. Unfortu-
nately, while this is generally regarded as the optimal tim-
ing of reversal, it is not routine in many healthcare systems. 
The National Bowel Cancer Audit (NBOCA) annual report 
2021 demonstrated that approximately 30% of patients 
with a diverting ileostomy had not had their stoma reversed 
18 months after their initial surgery, an outcome likely 
exacerbated by the effects of the COVID-19 pandemic [7]. 
This extended period predisposes approximately 10–30% 
of patients to stoma-associated morbidity which has been 
shown to negatively impact quality of life [5]. Delays in 
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these ‘routine’ surgeries have undoubtedly had an effect 
on these long-term complications and it could, therefore, 
be argued that an increased uptake of early closure has the 
potential to alleviate this morbidity [8]. The prolonged pres-
ence of an ileostomy can precipitate multiple stoma-related 
complications, such as prolapse, parastomal hernia, mechan-
ical ileus or dehydration and subsequent kidney injury [9]. 
These complications may result in readmission to hospital, 
which in turn increases costs and the burden on the health-
care system.

Low anterior resection syndrome (LARS) consists of a 
group of symptoms of bowel dysfunction after restorative 
rectal surgery including faecal urgency, difficulty emptying 
and incontinence [10] The incidence of LARS increases in 
patients with a low anastomosis, or in those whom had neo-
adjuvant chemoradiotherapy [11, 12]. Recently, it has been 
proposed that those with an extended duration of diversion 
(ileostomy) following rectal resection have a higher inci-
dence of LARS and an early reversal may help to prevent 
this [10]. A recent meta-analysis of 11 studies demonstrated 
that ileostomy reversal within 6 months of initial surgery 
protects against LARS, while reversal after 1 year was asso-
ciated with a higher risk of major LARS [13].

While there remains no clear international consensus on 
the optimal timing of reversal, some surgeons now advocate 
an early ileostomy closure (EC) within 14 days following 
primary resection [12, 14]. EC reduces the amount of time 
a patient lives with an ileostomy as well as costs related to 
ostomy care [9]. Some postulate that it is associated with 
improved functional outcomes [10]. While certain studies 
advocate EC of ileostomies, others have found higher rates 
of complications, with one trial being terminated early due 
to higher morbidity in the EC group [12].

The aim of our study was to assess the randomised con-
trolled trials (RCTs) on early vs. late ileostomy closure in 
the literature and compare outcomes in the EC vs. standard 
closure (SC) groups. Specifically we examined the success 
of EC in terms of morbidity, mortality, cost, readmission, 
length of stay and functional outcomes.

Materials and methods

Study design and reporting guidelines

This study is a systematic review of randomised controlled 
trials and follows Preferred Reporting Items for Systematic 
reviews and Meta-Analyses (PRISMA) reporting guidelines.

Search strategy

The following databases were searched as part of the sys-
tematic review in November 2021: Medline, EMBASE and 

Web of Science. The following search terms were used: 
“early*”, “standard*”, “late*”, “closure*”, “reversal*”, 
“ileostomy*”. The symbol “*” was used to allow varia-
tions on a word stem to be included in the search results. 
Furthermore, the following MeSH (medical subject head-
ings) were used: ((((early[MeSH]) OR (late[MeSH])) 
OR (standard[MeSH])))) AND ((reversal[MeSH])) 
OR (closure[MeSH])) AND ((ileostomy[MeSH])) OR 
(stoma[MeSH])) The last search date was December 12rh 
2021. A grey literature was also performed to further iden-
tify other eligible studies.

Inclusion criteria

Studies in English assessing the outcomes of early vs. late 
ileostomy reversal were assessed for eligibility based on the 
following inclusion criteria:

	 i.	 Study design:

a.	 Randomised controlled trials

	 ii.	 Participants:

a.	 Patients undergoing rectal surgery, regardless of pri-
mary indication

b.	 Formation of defunctioning ileostomy

	 iii.	 Intervention:

a.	 Comparison of early vs. late ileostomy reversal

	 iv.	 Outcomes:

a.	 Primary: Quantitative measure of overall morbidity
b.	 Secondary: Quantitative measure of severe morbid-

ity, mortality, cost, readmission, length of stay and 
functional outcomes

Exclusion criteria

	 i.	 Study design:

a.	 Non-randomised controlled trials

	 ii.	 Participants:

a.	 Patients undergoing non-rectal surgery

	 iii.	 Intervention:

a.	 No comparison of early vs. late ileostomy reversal
b.	 Reversal of colostomy

	 iv.	 Outcome:

a.	 Qualitative measures only
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Outcomes of interest

	 i.	 Primary outcome: Overall morbidity

a.	 The primary aim of this study was to quantitatively 
assess the overall morbidity, as defined by the Cla-
vien–Dindo classification, of both early and late 
reversal of ileostomy.

	 ii.	 Secondary outcome:

a.	 The secondary aims of this study were to quantita-
tively assess major morbidity (Clavien Dindo > 2), 
mortality, readmission, cost, length of stay, quality 
of life, length of procedure and time to chemother-
apy.

Study selection, data extraction and critical 
appraisal

A database was created using the reference managing 
software EndNote X9™. Two researchers (NOS, HT) 
reviewed outputs from the searches independently of each 
other.

Initially, duplicates were removed. Study titles were 
then screened and assessed for potential relevance. The 
abstracts of selected studies were then read and assessed 
for eligibility for inclusion, based on the inclusion/exclu-
sion criteria detailed above. Rejected studies were grouped 
together in the database by their reason for exclusion. The 
full texts of the abstracts deemed eligible for inclusion 
were then further analysed using the same criteria. Con-
flicts between the two reviewers were resolved following 
an open discussion and final decision by the senior author 
(MEK).

To extract and store data efficiently, the Cochrane Col-
laboration screening and data extraction tool, Covidence, 
was used. Data was collected by two reviewers indepen-
dently, using the following headings; study details, study 
design, population, intervention, comparison groups and 
outcomes. Conflicts between the two reviewers were 
resolved following an open discussion and final decision 
by the senior author.

A critical appraisal of the methodological quality and 
risk of bias of the included studies was performed. The 
Cochrane Collaboration’s tool for assessing risk of bias 
was used [15]. This assessment tool grades each study as 
being high, low, or unclear risk of bias across six catego-
ries. The critical appraisal was completed by two review-
ers (NOS, HT) independently. Furthermore, the certainty 
of evidence was assessed using the Grading of Recom-
mendations, Assessment, Development and Evaluations 
(GRADE) tool for grading quality of evidence [16].

Statistical analysis

Statistical analysis was performed using Revman Statis-
tical Software (Ver. 5 Copenhagen, Denmark). Binary 
outcome data were reported as Odd ratios (OR) and 95% 
confidence interval (95% CI) were estimated using the 
Mantel–Haenszel method. For continuous data, mean 
differences and 95% CI were estimated using inverse 
variance weighting. Outcome measures (mean + stand-
ard deviation and median + interquartile range) were 
recorded. If needed, outcome variables (mean and SD) 
were estimated from the median and range using formula 
described by Hozo et al. [17]. Heterogeneity was assessed 
by I-squared statistics, with > 50% being considered as 
considerable heterogeneity. A random effects model was 
applied in cases of considerable heterogeneity (> 50%) and 
a fixed effects model applied otherwise. Statistical signifi-
cance was attributed to p values < 0.05.

Systematic review registration

Our systematic review was registered on PROSPERO in 
December 2021.

Results

Search results

The literature search described above yielded a total of 
8214 results (Fig. 1). Following the removal of duplicates, 
4804 studies were screened. After the initial screening, 253 
abstracts were reviewed and assessed for eligibility. Eighteen 
were selected for full text review.

From these 18 full texts, 12 were excluded for the follow-
ing reasons: 5 were an incorrect study design; 3 did not ana-
lyse patients undergoing rectal surgery; 3 examined colos-
tomy reversals and 1 did not report on overall morbidity. A 
total of 6 studies met the inclusion criteria, all of which were 
included in the quantitative analysis.

Methodological characteristics and quality 
of studies

All 6 of the included studies were prospective, ran-
domised trials performed in Europe [12, 18–22]. All of 
the studies were published in English. Table 1 summa-
rises the methodological characteristics of the included 
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Fig. 1   Preferred Reporting 
Items for Systematic Reviews 
and Meta-Analyses (PRISMA) 
flowchart of the selection of 
relevant publications included 
in this review
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Table 1   Methodological 
characteristics of the included 
studies

Study Year Country Study design Publication journal

Alves [18] 2008 France RCT​ British Journal of Surgery
Bausys [12] 2019 Lithuania RCT​ Journal of Surgical Oncology
Danielsen [19] 2017 Denmark

Sweden
RCT​ Annals of Surgery

Elsner [20] 2021 Switzerland RCT​ Diseases of the Colon and Rectum
Klek [21] 2018 Poland RCT​ Videosurgery
Lasithotakis [22] 2016 UK RCT​ World Journal of Surgery
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studies. The methodological quality of the included stud-
ies was generally good and presented in Fig. 2A, B. The 
GRADE certainty of evidence ranged from low to moder-
ate and is presented in Table 2.

Participant characteristics

The total number of participants in the 6 included stud-
ies was 534. Overall, 275 patients underwent EC, with 

the remaining 259 patients undergoing SC. The baseline 
characteristics of participants are outlined in Table 3

Overall morbidity

All 6 studies reported overall morbidity rates post-ileos-
tomy closure. Overall morbidity was defined as per the Cla-
vien–Dindo classification. The morbidity rate was 25.5% 
(70/275) in the EC group and 21.6% (56/259) in the SC 
group. A meta-analysis of the included studies using the 

Fig. 2   A + B Risk of bias sum-
mary
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M-H fixed-effects model showed no significant difference 
between the two groups in regard to overall morbidity rates 
(OR, 1.24; 95% CI 0.82–1.88; p = 0.31), with moderate het-
erogeneity reported across the 6 studies (I2 = 44%) (Fig. 3).

Major morbidity (Clavien–Dindo ≥ 3)

All 6 studies reported on major morbidity (Cla-
vien–Dindo > 2) rates post-ileostomy closure. The major 
morbidity rate was 8% (22/275) in the EC group and 4.6% 
(12/259) in the SC group. A meta-analysis of the included 
studies using the M-H fixed-effects model showed no 

significant difference between the two groups in regard 
to major morbidity rates (OR, 1.75; 95% CI 0.87–3.53; 
p = 0.12), with moderate heterogeneity reported across the 
6 studies (I2 = 37%) (Fig. 4).

Anastomotic leak (primary anastomosis)

Four studies reported on leak rates of the primary anastomo-
sis after closure of ileostomy [12, 18–20]; 5.6% (13/230) in 
the EC group compared to 4.5% (10/220) in the SC group. 
A meta-analysis using the M-H fixed-effects model revealed 
no significant difference in anastomotic leak rates between 

Table 3   Baseline characteristics 
of participants

Study Number of partici-
pants

Age 
(median)

M:F Indication for 
surgery (% Rectal 
Ca) (%)

Days to 
closure 
(median)

EC SC Total EC SC EC SC EC SC

Alves [18] 95 91 186 58 56 44:51 42:49 65 8 60
Bausys [12] 43 38 81 65 66 25:18 18:25 100 34 92
Danielsen [19] 55 57 112 67 67 24:31 36:21 100 11 148
Elsner [20] 37 34 71 67 67 21:16 26:8 100 15 89
Klek [21] 29 29 58 54 58 18:11 16:13 100 14 196
Lasithotakis [22] 16 10 26 63 61 10:6 5:5 46.2 8 57

Fig. 3   Overall morbidity meta-analysis results

Fig. 4   Major morbidity meta-analysis results
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the two groups (M-H OR, 1.22; 95% CI 0.54–2.76; p = 0.63). 
Low heterogeneity was found (I2 = 25%) (Fig. 5).

Small bowel obstruction (SBO)/postoperative ileus

All 6 studies reported on SBO/postoperative ileus 
rates; 4.4% (12/275) in the EC group compared to 9.3% 
(24/259) in the SC group. A meta-analysis using the 
M–H fixed-effects model revealed a significant differ-
ence in SBO/ileus rates between the two groups, with a 
significantly lower rate in the EC group (M–H OR, 0.44, 
95% CI 0.22–0.90; p = 0.02). No heterogeneity was found 
(I2 = 0%) (Fig. 6)

Reoperation

All 6 studies reported reoperation rates; 8.4% (23/275) in 
the EC group compared to 4.2% in the SC group. A meta-
analysis using the M–H fixed-effects model revealed no sig-
nificant difference between the two groups. (M–H OR, 2.02, 
95% CI 0.99–4.14; p = 0.06). Moderate heterogeneity was 
found (I2 = 30%) (Fig. 7)

Postoperative length of stay (LOS)

Three out of the 6 included studies reported on postopera-
tive length of hospital stay [12, 19, 21]. A meta-analysis 

Fig. 5   Anastomotic leak (primary anastomosis) meta-analysis results

Fig. 6   Small bowel obstruction/postoperative ileus meta-analysis results

Fig. 7   Reoperation meta-analysis results
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performed using the random-effects model revealed a mar-
ginally longer LOS in the EC group compared to the SC 
group; however, these results were not significant (MD, 
0.44 days longer in the EC group; 95% CI – 0.47 to 1.35; 
p = 0.34). High heterogeneity was found (I2 = 95%) (Fig. 8).

Operative time

Five studies reported on operative time [12, 18–21]. A meta-
analysis performed using the fixed-effects model revealed a 
marginally reduced operative time in the EC group; however, 
these results failed to reach statistical significance (MD, 
0.31 min shorter in the EC group; 95% CI – 2.45 to 1.84; 
p = 0.78). Moderate heterogeneity was found (I2 = 36%) 
(Fig. 9).

Discussion

We observed no major difference between EC and SC of 
defunctioning ileostomy in terms rates of overall morbidity, 
anastomotic leak, length of stay or operative time. While the 
early closure group did appear to have a higher rate of major 
morbidity (4.6% vs. 8%), and reoperation (4.2% vs. 8.4%), 
caution should be taken interpreting these results due to rela-
tively wide 95% confidence intervals and effect estimates. To 
our knowledge, this is the first meta-analysis to incorporate 
data from the recently published multicentre RCT performed 
in Switzerland by Elsner et al [20].

While a defunctioning ileostomy is yet to be shown to 
reduce the rate of anastomotic leak after rectal surgery, it 
substantially minimises the sequelae of a leak if one occurs 
[23]. However, a diverting stoma does not come without 
its risks, and prolonged exposure can result in a myriad of 
complications including wound infection, skin excoriation, 
parastomal hernia, prolapse, dehydration and kidney injury 
[24]. It is essential to consider not only the physical compli-
cations of ileostomy creation, but also the impact it may have 
on a patient’s quality of life from a psychosocial perspective. 
Patients often have difficulty adjusting to life with a stoma 
and may experience anxiety and body image issues relat-
ing to their stoma [25]. Where possible, minimising time 
to reversal may alleviate both the physical complications 
and psychological impact a stoma may exert on a patient. 
Unfortunately, to date there is limited data in the literature 
evaluating the effect of EC vs. SC on patient quality of life.

It is notable that Alves et al. demonstrated the formation 
of an enterocutaneous fistula in 5 patients in the EC group in 
comparison to 1 in the SCgroup [18]. In addition, 2 studies 
were terminated early due to adverse events experienced by 
patients in their early closure cohorts [12, 20]. Elsner et al. 
demonstrated significantly higher rates of anastomotic leak 
(24% vs. 0%, p = 0.002) and reintervention (16% vs. 0%, 
p = 0.026) in the EC group when compared to SC [20]. Simi-
larly, Bausys et al. reported a higher overall 30-day morbid-
ity rate in the EC group (27.9% vs. 7.9%, p = 0.024) [12]. It 
is notable that Bausys et al. defined EC as reversal within 
30 days, while in all the other studies EC was performed 
within 8–14 days of primary rectal resection, which may 

Fig. 8   Postoperative length of stay meta-analysis results

Fig. 9   Operative time meta-analysis results
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have impacted the outcomes. While it cannot be stated with 
any certainty, it is possible that these studies may have had a 
more significant impact on the outcome in favour of SC had 
they been allowed to continue. Conversely, the EASY study 
found a considerably lower mean number of complications 
in their EC group when compared to SC [19]. Unlike other 
included studies, Danielsen et al. carefully selected partici-
pants deemed fit to participate in the study, who showed no 
signs of infections or leakage. 127 participants out of a total 
of 418 were deemed eligible to participate. This study dem-
onstrated the feasibility and safety of EC in “well-selected” 
patients, showing no clinical, radiological or endoscopic 
signs of leakage. While it may be premature to say with 
certainty that EC is safe without further studies, there is cer-
tainly evidence to suggest its feasibility in certain cohorts. 
Further research is required to help define the characteristics 
of this ‘optimal’ cohort of patients.

The RCTs of Elsner and Alves et al. were the only 2 to 
examine the impact of EC on patient quality of life. The 
authors observed an improved quality of life at 6 weeks 
and 4 months, and 3 months and 12 months, respectively, 
in patients who underwent EC, but no longer term data is 
available [18, 20]. In contrast, Elsner et al.found compara-
ble Gastrointestinal Quality of Life Index (GQLI) scores 
between the two groups at both 6 weeks and 4 months after 
low anterior resection (EC 106/144, SC 109/144). This 
data was supported by the use of a second quality of life 
questionnaire (EORTC-QLQ-C30) which yielded similar 
results [20]. Alves et al. had similar results in their study, 
with a GQLI score of 111 and 108 in the EC and SC groups, 
respectively [18]. Considering two RCTs were halted prema-
turely for safety concerns, it may be more realistic to analyse 
long-term data on functional outcomes and quality of life via 
a cohort study. If these outcomes proved to be superior in the 
EC group, the benefits of EC may outweigh the risks, when 
presented to patients.

It is evident that we need more studies comparing quality 
of life outcomes between patients undergoing EC and SC of 
ileostomy after rectal surgery. Improved subgroup analysis 
particularly looking at quality of life outcomes in terms of 
patient age, functional outcomes, development of LARS and 
acute kidney injury (AKI) rates may provide evidence that 
will guide surgeons in their careful consideration and selec-
tion of patients for early stoma closure. Unfortunately, we 
were unable to fully assess the functional components of 
the closure groups in our review, as several of the studies 
failed to utilise a validated scoring tools and did not allow 
for adequate follow-up time. Patient-reported outcome 
measures (PROMs) allow surgeons to gain insight from the 
perspective of the patient into how surgery impacts their 
lifestyle and quality of life [26, 27]. Standardised question-
naires that to collect data on patients postoperatively, par-
ticularly regarding symptoms, health-related quality of life 

and functional status are vital [28]. Despite an increasing 
amount of support for the use of PROMs in the literature, 
there has been limited uptake amongst surgeons regarding 
this topic [29, 30]. A large scale RCT investigating PROMs 
in these two cohorts of patients would provide invaluable 
data to assist us in our selection of patients for early closure. 
Furthermore, more data is required on outcomes of early clo-
sure in patients undergoing adjuvant chemotherapy. While 
several small observational studies have demonstrated the 
feasibility and safety of early closure in patients undergo-
ing adjuvant therapy, a large RCT is necessary to compare 
outcomes between these two groups [31–33]. Timing of the 
closure should be considered on a case by case basis with 
careful patient selection and good perioperative counselling 
of all potential risks highlighted by this review. If opting for 
early reversal, a preoperative gastrograffin enema or com-
puted tomography scan is essential to exclude an anasto-
motic leak prior to reversal [34, 35].

An alternative to routine diversion, known as the’selective 
diversion’ approach, has been postulated and demonstrated 
to be feasible, albeit with limited evidence [36]. This 
approach aims to avoid stoma-related morbidity by offering 
proactive leak management only when a leak is suspected 
[37]. While there is limited evidence to suggest its safety, 
the authors believe the risks of this approach do not out-
weigh the benefits. Anastomotic leak and subsequent pelvic 
sepsis has been shown to significantly increase the risk of 
developing LARS [38]. The formation of a loop ileostomy 
to divert bowel contents away from the site of anastomosis is 
a well-established risk management strategy known to mini-
mise the sequelae of an anastomotic leak and international 
widespread change is unlikely [6].

This review has several strengths and provides evi-
dence in terms of outcome data that would help inform 
surgeon–patient consultation. Data was only included from 
randomised controlled trials (534 patients) and had low lev-
els of heterogeneity. It provides clear outcome data to help 
guide decision-making and counsel patients preoperatively 
in terms of recovery, expected morbidity and/or re-operation. 
It could, for example, be a safer option in elderly patients, 
who are at increased risk of dehydration and acute kidney 
injury secondary to a prolonged ileostomy losses [39]. We 
do acknowledge that the review has some limitations, par-
ticularly in terms of impact of age, comorbidities and extent 
of primary surgery on the selection criteria for early closure. 
Despite this, the authors are of the opinion that EC can be 
considered in highly selective cases with adequate periop-
erative counselling. In addition, there remains a lack of data 
on quality of life outcomes across the majority of included 
studies. Another limitation is the inability to divide the SBO 
and postoperative ileus data into separate groups to provide a 
more accurate analysis and draw more realistic conclusions 
on the rate of obstruction in the two groups. Despite these 
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limitations, this meta-analysis highlights the feasibility of 
early stoma closure in a select cohort of patients who are 
well counselled on both the risks and benefits of this method 
of reversal.

Conclusions

For most outcomes, out review observed no difference 
between EC and SC of defunctioning ileostomy after rectal 
surgery. However, the EC group did have a higher rate of 
major morbidity and/or reoperation. Overall, early closure 
appears to be a feasible option in highly selective cases with 
good perioperative counselling and shared decision-making. 
The impact of EC on overall quality of life requires further 
evaluation.
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