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Abstract
Background Preventive colostomy is required for colorectal surgery, and the incidence of complications associated 
with ileostomy and colostomy remains controversial. This study aimed to compare the incidence of postoperative 
complications between ileostomy and colostomy procedures.

Methods Data analysis was conducted on 30 studies, and meta-analysis and trial sequential analysis (TSA) were 
performed on five studies. The basic indicators, such as stoma prolapse, leak, wound infection, ileus, and a series of 
other indicators, were compared.

Results No statistically significant differences were observed with complications other than stoma prolapse. Meta-
analysis and TSA showed that the incidence of ileostomy prolapse was lower than that of colostomy prolapse, and 
the difference was statistically significant. Apart from the four complications listed above, the general data analysis 
showed differences in incidence between the two groups. The incidence of skin irritation, parastomal hernia, 
dehydration, pneumonia, and urinary tract infections was higher with ileostomy than with colostomy. In contrast, the 
incidence of parastomal fistula, stenosis, hemorrhage, and enterocutaneous fistula was higher with colostomy than 
with ileostomy.

Conclusions There were differences in the incidence of ileostomy and colostomy complications in the selected 
studies, with a low incidence of ileostomy prolapse.
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Introduction
In recent years, the incidence of rectal cancer has 
increased annually [1]. Consequently, anus-preserving 
surgery is frequently performed in patients with low rec-
tal cancer, especially those with advanced ultralow rectal 
cancer. However, postoperative healing is worse, and the 
frequency of anastomotic leakage greatly increases with a 
lower anastomotic stoma.

This problem can be resolved with the use of preven-
tive stomas [2]. Although evidence suggests that preven-
tive stomas do not reduce the incidence of leakage, they 
reduce the severity of pelvic infections after anastomotic 
leakage occurs and consequently reduce the rate of sec-
ondary surgery. Moreover, preventive stomas do not 
increase the surgery difficulty or the patient’s length of 
hospital stay.

While a well-functioning stoma can significantly 
improve a patient’s quality of life, it is a nonphysiological 
condition that can inevitably lead to many complications, 
such as stoma prolapse, retraction, bleeding, necrosis, 
and hernia. The incidence of these complications ranges 
approximately from 21 to 70% [3]. There are two types 
of preventive stomas: ileostomy and colostomy. Each 
has advantages and disadvantages, such as complication 
rates, patient acceptance, and quality of life.

This study assessed a total of 30 papers, including five 
randomized control trials (RCTs), to further investigate 
the incidence of stoma complications. Thereafter, this 
study used a meta-analysis and trial sequential analysis 
(TSA) to study the complications of ileostomy and colos-
tomy, as well as a systematic review of the 30 publications 
to study the incidence of these complications.

Methods
Literature search and screening
A systematic review of the literature published through 
October 2022 was performed by searching for abstracts 
in conference papers and the MEDLINE, EMBASE, 
Cochrane Library, and Clinicaltrials.gov databases. Med-
ical subject headings and keywords were used for the 
search, and this study included RCTs and excluded non-
comparative studies, reviews, and descriptive research.

Retrieval strategy (PubMed): Search: ((((ileostomy) OR 
(loop ileostomy)) OR (colostomy)) OR (loop colostomy)) 
AND (complication) Filters: Randomized controlled trial.

The search results were reviewed manually, and dis-
agreements were discussed and resolved by all the 
authors.

The inclusion criteria were: (1) studies that compared 
“ileostomy” versus “colostomy” or only analyzed data on 
“ileostomy” or “colostomy”; (2) studies that reported the 
perioperative outcomes and postoperative complications 
of stoma surgery; and (3) RCTs.

The exclusion criteria were: (1) studies that did not 
distinguish between “ileostomy” and “colostomy,” or the 
combinations with data that were difficult to extract; and 
(2) studies without complete data, evaluation criteria for 
complications, or exact complication rates.

Data extraction and quality assessment
Data from the published articles, including baseline char-
acteristics and incidence of complications, were collected 
using Microsoft Excel. Baseline characteristics included 
the authors’ names, publication time, number of patients, 
age, sex, overall mortality, tumor size, intraoperative 
blood loss, operative time for stoma formation and clo-
sure, time to ileostomy closure, and length of hospital 
stay. The complication rate was the main study index, and 
complications included prolapse, retraction, skin irrita-
tion, parastomal hernia, parastomal fistula, incisional 
hernia, high output, leak, stenosis, wound sepsis, bleed-
ing, wound infection, enterocutaneous fistula, intestinal 
obstruction/ileus, pneumonia, and urinary tract infec-
tions. Two reviewers independently extracted the data 
and consulted each other in case of disagreement. The 
quality assessment of the selected studies was based on 
the Cochrane Collaboration’s tool for assessing the risk of 
bias in randomized trials.

Statistical analysis
The statistical data were analyzed using reviewer man-
ager 5.4 (Cochrane Collaboration, Oxford, UK) and SPSS 
version 18.0 (SPSS, Chicago, IL, United States). A binary 
variable was used to compare the incidence of complica-
tions between the ileostomy and colostomy groups. Het-
erogeneity was assessed using the inconsistency index 
(I2), with values of 0–25%, 25–75%, and 75–100% rep-
resenting low, moderate, and substantial heterogeneity, 
respectively. It is generally accepted that if I2 is relatively 
low while assuming a fixed value for the theoretical effect 
size, a fixed-effects model is used; otherwise, if I2 indi-
cates significant heterogeneity, a random-effects model is 
used. The Mantel-Haenszel method was used to analyze 
the data and set the odds ratio (OR) as the effect size with 
a 95% confidence interval (CI). Forest and funnel plots 
were also obtained. “Favorable ileostomy” was considered 
when 95% CI of OR was < 1, and “favorable colostomy” 
was considered on the contrary.

Trial sequential analysis
TSA was used in this study for the sensitivity analysis 
of complication rates, correcting random errors, and 
quantifying the information size (IS). A binary variable 
was used for the analysis, and a fixed-effects model was 
applied. TSA was performed using the TSA software 
(0.9.5.10 Beta, Copenhagen Trial Unit, Denmark).
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The original TSA data were the same as those used 
in the meta-analysis. In addition, conventional test 
boundaries and alpha-spending boundaries were added 
to the data analysis for the significance test. The con-
ventional option allowed the addition of a boundary 
for the Z-curve, which corresponded to a single sig-
nificance test with a maximum type-I error risk, alpha 
(α). The α-spending option allowed the addition of 
adjusted significance boundaries for the Z-curve using 
the α-spending method. The required IS was calculated 
for each variable based on a 5%-value for α and 20% for 
beta (β) (equal to 80% power) using the O’Brien–Fleming 
function.

Using TSA prevented the occurrence of false-positive 
results due to the lack of sample size and led to a more 
accurate conclusion. For example, if the cumulative 
Z-curve exceeded the IS or intersected with the O’Brien-
Fleming boundaries, the difference between “ileostomy” 
and “colostomy” showed firm or weak evidence.

Results
Literature search and study characteristics
A total of 680 RCTs were identified from the database fol-
lowing the retrieval strategy. Of these, 650 were excluded 
based on the inclusion and exclusion criteria. Thus, this 
study included 30 RCTs, and five were compared for the 
complication rates of ileostomy and colostomy proce-
dures (Fig. 1). Among these five studies, three were from 
the United Kingdom, while two were from the Nether-
lands and China.

There were no differences in study characteristics 
observed among these five studies (Table 1).

Quality assessment results
The quality assessment results are shown in Fig.  2. The 
interventions in this study were ileostomy and colostomy, 
which cannot be performed using the blinding method. 
Therefore, these interventions were regarded as low-risk 
interventions. However, the early publication of some 
literature resulted in articles with unclear experimen-
tal methods, incomplete statistical results, and partially 
missing follow-up records. These inconsistencies led to 
an increased risk of attrition and detection biases.

Fig. 1 PRISMA literature search flow chart
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Table 1 Study characteristics of five studies comparing the complication rates of ileostomy and colostomy
Reference Design No. of patients Sample size Mean age (years) Male N (%) Days to stoma closure

Median (range)
Ileostomy Colostomy Ileostomy Colostomy Ileostomy Colostomy Ileostomy Colostomy

Law 20024 RCT 80 42 38 65.2 67.8 26 (61.90) 23 (60.53) 183 180

Edwards 20015 RCT 70 34 36 63 68 27 (79.41) 22 (61.11) 62 (17–120) 73 (28 ± 141)

Gooszen 19986 RCT 76 37 39 63.2 64.7 14 (37.84) 13 (33.33) - -

Khoury 19877 RCT 61 32 29 65 65 23 (47.83) 13 (50.00) 15.0 (10–64) 19.0 (9–138)

Williams 19868 RCT 47 23 24 71 66.5 11 (71.88) 12 (44.83) - -

Fig. 2 Risk of bias summary
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Complications
Prolapse
All five studies, including 317 patients (157 with ileos-
tomy and 160 with colostomy), reported the complication 
rate of prolapse; I2 = 0% meant there was no heterogene-
ity, and a fixed-effects model was used. The total prolapse 
rate was 8.51%, with 1.27% (2/157) for ileostomy and 
15.63% (25/160) for colostomy. There was a significant 
difference in the prolapse rate between the ileostomy 
and colostomy groups (OR (95% CI): 0.10 (0.03–0.34); 
p = 0.0002), meaning that the prolapse rate in the ileos-
tomy group was lower than that in the colostomy group 
(Fig. 3a).

Leak
All five studies, including 317 patients (157 with ileos-
tomy and 160 with colostomy), reported the complication 
rate of leaks; I2 = 0% meant there was no heterogene-
ity, and a fixed-effects model was used. The total leak-
age rate was 17.03%, with 13.38% (21/157) for ileostomy 
and 20.63% (33/160) for colostomy. There was no sig-
nificant difference in the leak rate between the ileostomy 
and colostomy groups [OR (95% CI): 0.60 (0.32–1.15); 
p = 0.13] (Fig. 3b).

Wound infection
All five studies, including 303 patients (150 with ileos-
tomy and 153 with colostomy), reported the complication 
rate of wound infection; I2 = 0% meant there was no het-
erogeneity, and a fixed-effects model was used. The total 
wound infection rate was 8.25%, with 6.67% (10/150) 
for ileostomy and 9.80% (15/153) for colostomy. There 
was no significant difference in the wound infection rate 
between the ileostomy and colostomy groups [OR (95% 
CI): 0.60 (0.26–1.41); p = 0.24] (Fig. 3c).

Ileus/intestinal obstruction
All five studies, including 311 patients (153 with ileos-
tomy and 158 with colostomy), reported the complication 
rate of ileus; I2 = 0% meant there was no heterogeneity, 
and a fixed-effects model was used. The total ileus rate 
was 5.47%, with 5.88% (9/153) for ileostomy and 5.06% 
(8/158) for colostomy. There was no significant difference 
in ileus rate between the ileostomy and colostomy groups 
[OR (95% CI): 1.14 (0.44–2.95); p = 0.79] (Fig. 3d).

Publication bias
Visual inspection of the funnel plot (Fig.  4) showed no 
evidence of publication bias for any of the designated 
variables in any of the included studies (p > 0.05).

Trial sequential analysis
TSA analysis was performed for prolapse, leakage, 
wound infection, and ileus (Fig.  5). Among these four 

complications, the Z-curves of a leak, wound infection, 
and ileus did not exceed the IS or intersect with the 
O’Brien-Fleming boundaries, meaning the difference 
between “ileostomy” and “colostomy” did not show firm 
evidence. Only the Z-curve of prolapse exceeded the IS 
and intersected with the O’Brien-Fleming boundaries, 
which showed firm evidence of this difference.

Expanded data analysis
In addition to the meta-analysis and TSA of these 
indexes, a comparative analysis of the 30 RCTs was also 
performed [4–28]. Twenty-five of these RCTs only stud-
ied loop colostomy or ileostomy. In addition, only the 
chi-square test was performed for complication rate 
because of the limitations of sample size and differences 
between surgeons and hospitals. The results of this analy-
sis are shown in Table 2.

Discussion
To the best of our knowledge, although several similar 
meta-analyses have compared ileostomy and colostomy 
complications [29, 30], this is the first meta-analysis that 
included TSA analysis. This study shows strong evidence 
of a lower incidence of prolapse for ileostomy than for 
colostomy [3, 31]. However, for the other three compli-
cations, including wound infection, fistula, and intes-
tinal obstruction, weak evidence showed no difference 
between ileostomy and colostomy. In addition, the dif-
ference in the incidence of stoma complications between 
the two groups was also compared using 30 RCT studies 
on stoma complications.

With the high incidence of colorectal cancer, the utili-
zation rate of ostomy is also increasing annually [1, 32]. 
Approximately 725 to 1  million people in the United 
States have undergone ostomies. In China, the num-
ber of people undergoing permanent ostomies has 
exceeded 1 million, and the number is rapidly increasing 
by 100,000 annually. In a 1998 study, these two types of 
stoma were used equally: 36.1% for colostomy and 32.2% 
for ileostomy (and 31.7% for urostomy). However, ileos-
tomy is currently more frequently used than colostomy. 
Owing to the different positions of the stoma tube in the 
digestive tract, there are significant differences in the 
characteristics and flow rates of the diversion. Therefore, 
the incidence of complications between the two groups 
should have also been different.

Stoma prolapse refers to the protrusion of the intesti-
nal stoma loop through the stoma, which is more com-
mon in loop stomas. Symptoms such as edema, bleeding, 
ulcers, and incarceration can be observed in the protrud-
ing bowel [31]. Excessive abdominal wall defects have 
been identified as potential causes of stoma retraction, 
prolapse, and early hernia formation. A meta-analysis 
study has demonstrated that utilizing preventive mesh 
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Fig. 3 Forest plots of four complications
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reinforcement at the ostomy site can be a safe and effec-
tive approach, with a low incidence of stoma site inci-
sional hernia (SSIH) [33]. Age, obesity, and increased 
intra-abdominal pressure are risk factors for prolapse 
[34, 35]. The data indicated that the incidence of prolapse 
was lower for the ileostomy group than for the colos-
tomy group, and the TSA analysis indicated a significant 
difference. There is currently no high-level evidence in 
the literature to explain this phenomenon. However, the 
authors speculate that there are several reasons for this 
finding. First, the walls of the small intestine and colon 
are the same and are composed of mucosal, submucosal, 
muscular, and serosal layers. However, the wall thick-
ness of the normally filled small intestine is < 3 mm, and 
the colon wall is slightly thicker than that of the small 
intestine; therefore, it may be more prone to prolapse. 
Second, the stoma opening size may also be an influenc-
ing factor of stoma prolapse. The incidence of prolapse 
differs between colostomy and ileostomy due to the 
thickness of the colonic lumen compared to the small 
intestine and the surgeon’s habits. In addition, stool in 
the colon is a semi-solid material that moves faster than 

the peristaltic waves in the ileum. Geng, Nasier [36] sug-
gested that this phenomenon makes poststomal colonic 
prolapse more likely to occur than ileal prolapse. In the 
case of stoma prolapse, nonsurgical or surgical treatment 
should be performed according to the degree of retrac-
tion, as appropriate. Nonsurgical treatment can be used 
to subdue edema, such as bed rest, wet compression with 
hypertonic solution, and manual reduction. Emergency 
surgery should be performed in patients with stoma pro-
lapse who have volvulus, obstruction, or ischemia. Sur-
gical treatment should be considered in patients who 
cannot undergo repair. After removing the prolapsed 
intestinal segment, the stoma should be reconstructed in 
a suitable position.

In addition to the above comparison items, other com-
plication rates were compared. However, because these 
complications were not fully addressed in these five 
RCTs, the scope of the included literature was expanded 
to include all RCTs that investigated the complications of 
ileostomy and colostomy. A total of 25 RCTs that exam-
ined the incidence of other interventions (e.g., early tem-
porary ileostomy versus standard closure in patients with 

Fig. 4 Funnel plot of four complications
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rectal cancer [26]) limited to ileostomy or colostomy 
were added. Due to differences in surgeons, medical 
conditions, diagnosis, and treatment processes, a meta-
analysis was not performed, and only the chi-square test 
was performed. A difference in incidence rates > 20% 
was considered the difference, and the higher incidence 
rates were marked. The results are shown in the Table 2. 
According to the conclusions in the Table 2, the incidence 
of colostomy prolapse was significantly higher than that 
of ileostomy, which is consistent with the conclusions of 
the meta-analysis. Although there was no difference in 
the incidence of wound infection and leak in the meta-
analysis, the incidence of colostomy was higher than that 
of ileostomy, and the incidence of colostomy was also 
higher in the Table 2. However, the difference in wound 
infection was not significant. In the meta-analysis, the 
incidence of ileus was similar between the two groups. 
However, the incidence of ileus in the ileostomy group 
was higher than that of the colostomy group, as shown 
in the Table 2. Hence, more evidence is still required to 
prove this conclusion.

Except for the four complications stated above, the gen-
eral data analysis showed differences in the incidence of 

complications between the two groups. The incidence of 
skin irritation, parastomal hernia, dehydration, pneumo-
nia, and urinary tract infections was higher for ileostomy. 
In contrast, the incidence of parastomal fistula, stenosis, 
hemorrhage, and enterocutaneous fistula was higher for 
colostomy. For skin irritation and dehydration, probably 
because the colonic and ileal contents are different, the 
colon has a strong absorptive capacity and can absorb 
more than 5 L of fluid and electrolytes daily. For patients 
with ileostomy, the output increases in the early stage 
and normalizes in the later stage; this process lasts for 
1–8 weeks [37]. However, a sustained ileostomy output of 
> 1500 ml may lead to dehydration, electrolyte imbalance, 
and acute kidney injury. Dehydration is the most com-
mon cause of readmission [38]. The pH of the intestinal 
fluid is relatively alkaline and contains digestive enzymes. 
When directly exposed to the skin, it causes skin irrita-
tion symptoms, such as redness, ulceration, itching, and 
pain, resulting in a higher incidence of skin irritation in 
ileostomy than in colostomy.

Moreover, based on actual clinical experience, it has 
been observed that patients with transverse colostomy 
often express concerns about the social inconvenience 

Fig. 5 Plot of TSA analysis results for four complications
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caused by the odor of stoma excreta. Conversely, individ-
uals with ileostomy commonly face challenges related to 
stoma and skin care due to the thin, large, and irritating 
nature of their excreta. In addition, the specific type of 
ostomy surgery can also have a impact. A study has dem-
onstrated that creating skin bridge loop stoma leads to 
improved early stoma management, enhanced adhesion 
of stoma appliances, and ultimately, a better quality of 
life for the patient [39, 40]. However, improvements have 
been made in addressing these issues through advance-
ments in stoma products, enhanced stoma care prac-
tices, and the guidance provided by professional stoma 

doctors. In cases where a permanent stoma is required, 
colostomy is generally preferred due to its lower excreta 
output, which helps reduce the risk of dehydration and 
electrolyte imbalances.

The advantages of this study are that it updates the pre-
vious meta-analyses, consolidates the conclusions using 
TSA analysis, adopts stricter quality control, and includes 
more RCT studies to obtain more abundant conclusions. 
However, this study had some limitations. First, the study 
included only five comparative RCTs, including 317 par-
ticipants (157 with ileostomy and 160 with colostomy). 
The small number of RCTs, small number of participants, 
and low incidence of complications may be one of the 
reasons for only partially positive conclusions. Twenty-
five high-quality RCTs were included for comparison, 
with a total of 3679 participants (1977 with ileostomy 
and 1702 with colostomy) to solve this problem. The 
other aspects of the conclusions were positive, but owing 
to differences in operators, medical conditions, and diag-
nosis and treatment processes, the evidence level of this 
aspect was low. Second, five RCTs included in this study 
were conducted at a relatively early age, and the descrip-
tion of experimental and bias control methods was not 
precise; hence, the control of data bias could not be guar-
anteed. In recent years, few comparative RCT studies of 
ileostomy and colostomy have been published, making it 
difficult for some conclusions that have become an expert 
consensus to be confirmed by a higher level of evidence.

Conclusion
In this study, we compared the complication rates of ile-
ostomy and colostomy through parameter testing. Our 
findings revealed distinct differences in the incidence of 
various complications between patients with ileostomy 
and colostomy. Additionally, the meta-analysis indicated 
that, apart from a lower occurrence of colostomy pro-
lapse in the ileostomy group compared to the colostomy 
group, there were no significant differences in compli-
cation rates between the two groups. More high-quality 
RCTs are required to conclude with more significant dif-
ferences in the incidence of complications.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12893-023-02129-w.

Additional File 1: PRISMA 2020 Checklist

Acknowledgements
Not applicable.

Authors’ Contributions
Zheng Ge and Xiang Zhao was involved in data collection and writing of the 
manuscript. Zitian Liu and Guangwei Yang was involved in conception, design, 
and coordination of the study. Qunzheng Wu and Xiaoyang Wang were 
involved in picture and table formatting. Zhiqiang Cheng, Xiang Zhang, and 

Table 2 Comparative analysis of the complication rates in 
randomized control trials using the chi-squared test

Ileostomy Colostomy p-value Method
prolapse 0.942(5/535) 7.837(50/638) < 0.001 Chi-Square 

Test

retrac-
tion

7.324(35/478) 6.816(55/807) 0.749 Chi-Square 
Test

skin 
irritation

56.888(272/478) 31.439(166/528) < 0.001 Chi-Square 
Test

para-
stomal 
hernia

4.5(12/267) 3.644(18/494) 0.581 Chi-Square 
Test

para-
stomal 
fistula

0.791(5/633) 3.846(4/104) 0.036 Fix Chi-
Square 
test

inci-
sional 
hernia

5.086(6/118) 5.914(11/186) 0.772 Chi-Square 
Test

high 
output

7.27(57/784) 0.895(1/112) 0.014 Chi-Square 
Test

leak 4.4(70/1591) 8.123(74/911) < 0.001 Chi-Square 
Test

stenosis 3.429(24/700) 4.627(26/562) 0.298 Chi-Square 
Test

wound 
sepsis

4.572(30/656) 4.762(9/189) 0.917 Chi-Square 
Test

bleed-
ing

1.344(11/819) 2.473(7/283) 0.204 Chi-Square 
Test

wound 
infec-
tion

9.194(122/1327) 10.505(127/1209) 0.315 Chi-Square 
Test

entero-
cutane-
ous 
fistula

2.499(11/440) 6.202(16/258) 0.019 Chi-Square 
Test

intes-
tinal 
obstruc-
tion / 
ileus

11.06(212/1917) 2.964(15/506) < 0.001 Chi-Square 
Test

pneu-
monia

3.941(27/685) 2.044(14/685) 0.045 Chi-Square 
Test

urinary 
tract 
infec-
tion

3.07(19/619) 2.318(7/302) 0.529 Chi-Square 
Test

https://doi.org/10.1186/s12893-023-02129-w
https://doi.org/10.1186/s12893-023-02129-w


Page 10 of 11Ge et al. BMC Surgery          (2023) 23:235 

Kexin Wang supervised the project and revised the manuscript. All authors 
have critically reviewed the manuscript and have approved the publication of 
this final version of the manuscript.

Funding
This research is supported by National Natural Science Foundation of China 
(No. 82070852/H0713).

Data Availability
The datasets generated and analysed during the current study are available in 
the MEDLINE, EMBASE, Cochrane Library, and Clinicaltrials.gov databases.

Declarations

Competing interests
The authors declare that the research was conducted in the absence of any 
commercial or financial relationships that could be construed as a potential 
conflict of interest.

Ethics approval and consent to participate
This trial is a meta-analysis, which we collected data from other included 
studies. Ethics approval and consent to participate is not applicable.

Consent for publication
Not applicable.

Received: 25 February 2023 / Accepted: 28 July 2023

References
1. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et 

al. Global Cancer Statistics 2020: GLOBOCAN estimates of incidence and 
Mortality Worldwide for 36 cancers in 185 countries. CA Cancer J Clin. 
2021;71:209–49.

2. Guenaga KF, Lustosa SA, Saad SS, Saconato H, Matos D. Ileostomy or colos-
tomy for temporary decompression of colorectal anastomosis. Cochrane 
Database Syst Rev. 2007:CD004647.

3. Murken DR, Bleier JIS. Ostomy-related complications. Clin Colon Rectal Surg. 
2019;32:176–82.

4. Dong LR, Zhu YM, Xu Q, Cao CX, Zhang BZ. Clinical evaluation of extraperito-
neal colostomy without damaging the muscle layer of the abdominal wall. J 
Int Med Res. 2012;40:1410–6.

5. Dusch N, Goranova D, Herrle F, Niedergethmann M, Kienle P. Randomized 
controlled trial: comparison of two surgical techniques for closing the wound 
following ileostomy closure: purse string vs direct suture. Colorectal Dis. 
2013;15:1033–40.

6. Franklyn J, Varghese G, Mittal R, Rebekah G, Jesudason MR, Perakath B. A 
prospective randomized controlled trial comparing early postoperative com-
plications in patients undergoing loop colostomy with and without a stoma 
rod. Colorectal Dis. 2017;19:675–80.

7. Grobler SP, Hosie KB, Keighley MR. Randomized trial of loop ileostomy in 
restorative proctocolectomy. Br J Surg. 1992;79:903–6.

8. Haase O, Raue W, Bohm B, Neuss H, Scharfenberg M, Schwenk W. Subcutane-
ous gentamycin implant to reduce wound infections after loop-ileostomy 
closure: a randomized, double-blind, placebo-controlled trial. Dis Colon 
Rectum. 2005;48:2025–31.

9. Hardt J, Seyfried S, Weiss C, Post S, Kienle P, Herrle F. A pilot single-centre 
randomized trial assessing the safety and efficacy of lateral pararectus 
abdominis compared with transrectus abdominis muscle stoma placement 
in patients with temporary loop ileostomies: the PATRASTOM trial. Colorectal 
Dis. 2016;18:O81–90.

10. Hasegawa H, Radley S, Morton DG, Keighley MR. Stapled versus sutured 
closure of loop ileostomy: a randomized controlled trial. Ann Surg. 
2000;231:202–4.

11. Kulasegaran S, Li R, Nisbet S, Vasey C, Otutaha B, Walsh M, et al. Prophylactic 
Foley catheter insertion into defunctioning ileostomy to reduce obstruc-
tion after colorectal surgery: pilot randomized controlled trial. ANZ J Surg. 
2020;90:1637–41.

12. Loffler T, Rossion I, Bruckner T, Diener MK, Koch M, von Frankenberg M 
et al. HAnd suture Versus STApling for Closure of Loop Ileostomy (HASTA 
Trial): results of a multicenter randomized trial (DRKS00000040). Ann Surg. 
2012;256:828 – 35; discussion 35 – 6.

13. Mrak K, Uranitsch S, Pedross F, Heuberger A, Klingler A, Jagoditsch M, et 
al. Diverting ileostomy versus no diversion after low anterior resection 
for rectal cancer: a prospective, randomized, multicenter trial. Surgery. 
2016;159:1129–39.

14. Odensten C, Strigard K, Rutegard J, Dahlberg M, Stahle U, Gunnarsson U, et 
al. Use of Prophylactic Mesh when creating a Colostomy does not prevent 
parastomal hernia: a randomized controlled Trial-STOMAMESH. Ann Surg. 
2019;269:427–31.

15. Prudhomme M, Rullier E, Lakkis Z, Cotte E, Panis Y, Meunier B, et al. End 
colostomy with or without mesh to prevent a parastomal hernia (GRECCAR 
7): a prospective, randomized, double Blinded, Multicentre Trial. Ann Surg. 
2021;274:928–34.

16. Saber A, Hokkam EN. Efficacy of protective tube cecostomy after restorative 
resection for colorectal cancer: a randomized trial. Int J Surg. 2013;11:350–3.

17. Salum M, Wexner SD, Nogueras JJ, Weiss E, Koruda M, Behrens K et al. Does 
sodium hyaluronate- and carboxymethylcellulose-based bioresorbable 
membrane (seprafilm) decrease operative time for loop ileostomy closure? 
Tech Coloproctol. 2006;10:187 – 90; discussion 90 – 1.

18. Shelygin YA, Chernyshov SV, Rybakov EG. Stapled ileostomy closure results in 
reduction of postoperative morbidity. Tech Coloproctol. 2010;14:19–23.

19. Sier MF, Wisselink DD, Ubbink DT, Oostenbroek RJ, Veldink GJ, Lamme B, et 
al. Randomized clinical trial of intracutaneously versus transcutaneously 
sutured ileostomy to prevent stoma-related complications (ISI trial). Br J Surg. 
2018;105:637–44.

20. Thoker M, Wani I, Parray FQ, Khan N, Mir SA, Thoker P. Role of diversion 
ileostomy in low rectal cancer: a randomized controlled trial. Int J Surg. 
2014;12:945–51.

21. Velmahos GC, Degiannis E, Wells M, Souter I, Saadia R. Early closure of 
colostomies in trauma patients–a prospective randomized trial. Surgery. 
1995;118:815–20.

22. Vierimaa M, Klintrup K, Biancari F, Victorzon M, Carpelan-Holmstrom M, Kossi 
J, et al. Prospective, randomized study on the Use of a prosthetic mesh for 
Prevention of Parastomal Hernia of Permanent Colostomy. Dis Colon Rectum. 
2015;58:943–9.

23. Zhang JE, Wong FK, You LM, Zheng MC, Li Q, Zhang BY, et al. Effects of 
enterostomal nurse telephone follow-up on postoperative adjustment of 
discharged colostomy patients. Cancer Nurs. 2013;36:419–28.

24. Zhou T, Wu XT, Zhou YJ, Huang X, Fan W, Li YC. Early removing gastrointestinal 
decompression and early oral feeding improve patients’ rehabilitation after 
colorectostomy. World J Gastroenterol. 2006;12:2459–63.

25. Alves A, Panis Y, Lelong B, Dousset B, Benoist S, Vicaut E. Randomized clinical 
trial of early versus delayed temporary stoma closure after proctectomy. Br J 
Surg. 2008;95:693–8.

26. Bausys A, Kuliavas J, Dulskas A, Kryzauskas M, Pauza K, Kilius A, et al. Early ver-
sus standard closure of temporary ileostomy in patients with rectal cancer: a 
randomized controlled trial. J Surg Oncol. 2019;120:294–9.

27. Brandsma HT, Hansson BM, Aufenacker TJ, van Geldere D, van Lammeren 
FM, Mahabier C, et al. Prophylactic mesh placement to prevent parastomal 
hernia, early results of a prospective multicentre randomized trial. Hernia. 
2016;20:535–41.

28. Correa Marinez A, Bock D, Carlsson E, Petersen C, Erestam S, Kalebo P, et al. 
Stoma-related complications: a report from the Stoma-Const randomized 
controlled trial. Colorectal Dis. 2021;23:1091–101.

29. Guenaga KF, Lustosa SA, Saad SS, Saconato H, Matos D. Ileostomy or colos-
tomy for temporary decompression of colorectal anastomosis. Systematic 
review and meta-analysis. Acta Cir Bras. 2008;23:294–303.

30. Lertsithichai P, Rattanapichart P. Temporary Ileostomy Versus Temporary 
Colostomy: a Meta-analysis of complications. Asian J Surg. 2004;27:202–10.

31. Krishnamurty DM, Blatnik J, Mutch M. Stoma Complications. Clin Colon Rectal 
Surg. 2017;30:193–200.

32. Kanth P, Inadomi JM. Screening and prevention of colorectal cancer. BMJ. 
2021;374:n1855.

33. Peltrini R, Imperatore N, Altieri G, Castiglioni S, Di Nuzzo MM, Grimaldi L, et 
al. Prevention of incisional hernia at the site of stoma closure with different 
reinforcing mesh types: a systematic review and meta-analysis. Hernia. 
2021;25:639–48.

34. Shabbir J, Britton DC. Stoma complications: a literature overview. Colorectal 
Dis. 2010;12:958–64.



Page 11 of 11Ge et al. BMC Surgery          (2023) 23:235 

35. Fu X, Yao Q. [Interpretation of 2017 european Hernia Society Guidelines for 
the Prevention and Treatment of Parastomal Hernias]. Zhonghua Wei Chang 
Wai Ke Za Zhi. 2018;21:744–8.

36. Geng HZ, Nasier D, Liu B, Gao H, Xu YK. Meta-analysis of elective surgical 
complications related to defunctioning loop ileostomy compared with loop 
colostomy after low anterior resection for rectal carcinoma. Ann R Coll Surg 
Engl. 2015;97:494–501.

37. Baker ML, Williams RN, Nightingale JM. Causes and management of a high-
output stoma. Colorectal Dis. 2011;13:191–7.

38. Fish DR, Mancuso CA, Garcia-Aguilar JE, Lee SW, Nash GM, Sonoda T, et al. 
Readmission after Ileostomy Creation: Retrospective Review of a common 
and significant event. Ann Surg. 2017;265:379–87.

39. Pace U, Rega D, Scala D, Montesarchio L, Delrio P. Skin bridge loop ileostomy: 
technical details. Tech Coloproctol. 2014;18:855–6.

40. Carannante F, Masciana G, Lauricella S, Caricato M, Capolupo GT. Skin bridge 
loop stoma: outcome in 45 patients in comparison with stoma made on a 
plastic rod. Int J Colorectal Dis. 2019;34:2195–7.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 


	Complications of preventive loop ileostomy versus colostomy: a meta-analysis, trial sequential analysis, and systematic review
	Abstract
	Introduction
	Methods
	Literature search and screening
	Data extraction and quality assessment
	Statistical analysis
	Trial sequential analysis

	Results
	Literature search and study characteristics
	Quality assessment results
	Complications
	Prolapse
	Leak
	Wound infection
	Ileus/intestinal obstruction
	Publication bias
	Expanded data analysis


	Discussion
	Conclusion
	References


