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ABSTRACT
Objectives: This retrospective study aimed to compare loop ileostomy (LI) with loop transverse colostomy
(LTC) as covering stoma regarding the perioperative outcomes in patients who underwent low anterior resection
for rectal cancer between 2015 and 2020. 
Methods: Data were collected from patient files and the hospital's electronic database. The primary outcome
measure was complications related to stoma formation, stoma reversal, and overall complications. Secondary
outcome measures were hospital discharge time and readmission rate after discharge.
Results: A total of 90 patients (38 female, 52 male; 56.6 ± 6.8 years) were included in the study. There were
two groups considering the technique for covering stoma: Group LI (n = 50) and Group LTC (n = 40).
Demographic and perioperative characteristics were similar. Primary outcome measure: Postoperative course
was complicated in 49 (54.4%) patients. The complication rate was higher in the group LI than the group LTC
(62% vs 45%; p = 0.03). Among them, 29 (59.2%) complications were related to the stoma formation related,
and 14 (28.6 %) complications were related to the stoma reversal related, and 6 (12.2%) were overall
complications. The rate of complications related to the stoma formation was higher in the group LI compared
to the group LTC (20 [40%] vs. 9 [22.5%]; p = 0.01). The most common complication was periostomal skin
irritation (48.3%) followed by dehydration (13.8%), stoma retraction (10.3%) patients, parastomal hernia
(10.3%), bleeding (6.9%), anastomotic leak (3.4%), incisional hernia (3.4%), and high-output stoma (3.4%).
Complications including incisional hernia, high output stoma, and anastomotic leakage (Grade C; requiring
laparotomy) were observed only in the group LI. The morbidity rate in 30 days after the surgery was higher in
the group LI compared to the group LTC (16 [32%] vs. 8 [20%]; p = 0.02). A total of 14 stoma reversal
complications included incisional hernia in 7 (14.3%) patients, wound infection in 5 (10.2%) patients, and
rectal bleeding in 2 (4.1%) patients. The rate of complications was not different between groups (16% vs. 15%;
p = 0.41). Overall complications were similar between study groups (3 complications in each group; p = 0.73).
Secondary outcome measure: The group LTC patients were discharged earlier compared to the group LI (7.1
± 2.0 days vs. 9.4 ± 2.5 days; p = 0.03). The readmission rate after hospital discharge was higher in the LI
group than the group LTC (18% vs. 12.5%; p = 0.02). 
Conclusions: It was concluded that LTC was superior compared to LI concerning complications after low
anterior resection for rectum cancer. 
Keywords: It was concluded that LTC was superior compared to LI concerning complications after low anterior
resection for rectum cancer.
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Low anterior resection (LAR) is the gold stan-
dard for treatment of rectal cancer due to
promising survival results. It is also associated

with a high incidence of complications, which increase
morbidity, hospitalization, and mortality [1]. The anas-
tomotic leak is the most important complication, ac-
counting between 3% and 30% [2]. It is also
considered to be a poor prognostic factor irrespective
of that the surgery is open or laparoscopic [3]. A cov-
ering stoma is widely used to protect the anastomosis
by diverting fecal stream and to avoid a contact be-
tween the anastomosis and fecal material or a fecal
flow through the anastomosis [4]. Two types of re
functioning stoma are commonly performed in prac-
tice: loop ileostomy (LI) and loop transverse
colostomy (LTC). Both are assumed to offer several
advantages over LAR without covering stoma, includ-
ing a lower rate of anastomotic leak, pelvic collection,
peritonitis, bowel obstruction or ileus, wound infec-
tion, and better resumption of the diet [5]. However,
for more than three decades, a continuing debate exists
about which technique is more effective in reducing
complications, and the superiority has been changed
almost every decade, according to the reports in the
literature [6, 7]. This present study aimed to compare
LI with LTC regarding perioperative outcomes. The
primary outcome measures were complications related
to the covering stoma techniques classified as stoma
formation related complications, stoma reversal re-
lated complications, and overall complications. Sec-
ondary outcome measures were hospital discharge
time and readmission rate after discharge. 

METHODS

Study Design and Patient Population 
This retrospective and observational study was con-
ducted in a tertiary academic hospital after obtaining
the hospital's ethics committee approval (decision
number: İ10-626-20). Obtaining informed consent
from the patients was waived due to the retrospective
nature of the study. 
      According to the Code of Ethics of the World
Medical Association (Declaration of Helsinki), the
study was carried out and followed the strengthening
of the reporting of observational studies in epidemiol-
ogy (STROBE) guidelines. Inclusion criteria were pa-

tients with American Society of Anesthesiologists
(ASA) physical status classification I-III, histopatho-
logical confirmed rectal carcinoma, distance from anal
verge lower than 4 cm, elective surgery, no metastasis.
Exclusion criteria were urgent surgery, metastatic dis-
ease, obstructed tumour, permanent colostomy or
ileostomy, loss in the follow-up period, and missing
data. 

Surgical Procedure 
      Surgical team members have performed surgical
procedures under general anesthesia who were expe-
rienced in colorectal and tumour surgery. After the
tumor was resected and the anastomosis was com-
pleted (colorectal or coloanal), it was decided on the
covering stoma. LTC was constructed as transverse
colostomy, and LI was constructed 20-25 cm proximal
to the ileocecal valve. All patients were educated for
stoma care during the postoperative period.

Data Collection 
      The electronic database, patient and anesthesia
files were retrospectively evaluated to obtain demo-
graphic characteristics, ASA physical status, surgical
characteristics, postoperative course, discharge time,
overall complications, and specific complications re-
lated to stoma formation and stoma closure. Stoma
formation related complications were defined as an
anastomotic leak, stoma prolapse, retraction, ischemia,
bleeding, peristomal skin irritation, incisional hernia,
high output stoma, dehydration and parastomal hernia.
Stoma reversal complications included anastomotic
leak, incisional hernia, wound infection, rectal bleed-
ing, ileus, and fistula. Anastomotic leakage was de-
fined as a defect of the intestinal wall integrity at the
anastomotic site, leading to a communication between
inta- and extraluminal compartments or a pelvic ab-
scess close to the anastomosis, according to the report
by the International Study Group of Rectal Cancer [8].
The severity of the leak was graded as requiring no ac-
tive therapeutic intervention (Grade A), requiring ac-
tive intervention, but manageable without
re-laparotomy (Grade B), and requiring re-laparotomy
(Grade C).
      Overall complications were defined as wound in-
fection, bowel obstruction, acute kidney injury, throm-
boembolism, urinary retention, and other
cardiorespiratory problems that occurred in the post-
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operative period. 

Statistical Analysis 
      SPSS pocket program (version 21.0; IBM SPSS
Inc, Chicago, IL) was used for statistical analysis.
Continuous variables were analyzed using descriptive
statistics and assessed with the Kolmogorov-Smirnov
test when normally distributed. The differences in dis-
tributions for categorical variables were analyzed
using Pearson's chi-square (χ2) and Fisher's exact tests
between groups. Non-parametric variables were as-

sessed with the Mann-Whitney U test for the distribu-
tion in study groups. A p - value < 0.05 was considered
statistically significant. 

RESULTS

A total of 110 files were evaluated during the study
period. Of them, 20 files were excluded from the study
due to missing data (n = 12) and lost to follow-up (n
= 8). The mean age of the remaining 90 patients were
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56.6 ± 6.8 years. There were 38 female and 52 male
patients assigned to two groups considering the tech-
nique for covering stoma. Group LI consisted of 50
patients, and Group LTC consisted of 40 patients. De-
mographic characteristics were statistically not differ-
ent between groups (p > 0.05) (Table 1). Also, the
TNM classification, anal verge distance of the tumour,
and the rate of neoadjuvant chemotherapy was similar
(p > 0.05) (Table 1). Estimated blood loss was lower
in the group LT than the group LI (180 ± 65 ml vs 200
± 70; p = 0.02). 

Primary Outcome Measure
      The postoperative course was complicated in 49
(54.4%) patients. The complication rate was higher in
the group LI than the group LTC (62% vs 45%; p =
0.03). Among them, 29 (59.2%) complications were
related to the stoma formation related complications,
14 (28.6 %) were related to the stoma reversal related
complications, and 6 (12.2%) were overall complica-
tions. 

Complications Related to the Stoma Formation
      The complication rate was higher in the group LI
compared to the group LTC (20 [40%] vs. 9 [22.5%];
p = 0.01), (Table 3). The most common complication
was periostomal skin irritation in 14 (48.3%) patients
followed by dehydration (13.8%), stoma retraction
(10.3%) patients, parastomal hernia (10.3%), bleeding
(6.9%), anastomotic leak (3.4%), incisional hernia

(3.4%), and high-output stoma (3.4%). All complica-
tions were higher in the group LI compared to the
group LTC except bleeding. Complications including
incisional hernia, high output stoma, and anastomotic
leakage (Grade C; requiring laparotomy) were ob-
served only in the group LI. The morbidity rate in 30
days after the surgery was higher in the group LI com-
pared to the group LTC (16 [32%] vs. 8 [20%]; p =
0.02) (Table 3). 

Stoma Reversal Complications
      A total of 14 complications was related to the
stoma reversal. Those included incisional hernia in 7
(14.3%) patients, wound infection in 5 (10.2%) pa-
tients, and rectal bleeding in 2 (4.1%) patients. The
rate of complications was not different between groups
134 (16% vs 15%; p = 0.41). 

Overall Complications
      A total of 6 complications (3 complications in
each group; p = 0.73) were recorded. One patient in
the group LI suffered from arrhythmia, and one patient
from atelectasis. One patient in each group developed
deep venous thrombosis. Delirium was diagnosed in
two patients (one patient in each group). All those
complications were treated successfully in the early
postoperative period. 

Secondary Outcome Measure
      The group LTC patients were discharged earlier
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compared to the group LI (7.1 ± 2.0 days vs. 9.4 ± 2.5
days; p = 0.03). The readmission rate after hospital
discharge was higher in the LI group than the group
LTC (18% vs 12.5%; p = 0.02).

DISCUSSION

The results of the study showed that LTC was superior
to the LI as covering stoma for low anterior resection
of rectal cancer for several reasons: a) The total com-
plication rate was reduced, b) The complication rate
related to the stoma formation was lower, c) Hospital
discharge time was shorter, and d) the readmission rate
after the discharge was lower. 
      These results are compatible with several studies.
In a double-blind and prospective study, Abdulmohay-
men compared LI with LTC in 70 patients and found
that stoma-related complications were significantly

higher in the LI group than in the LTC group (75.6%
vs. 43.2%), [9]. Peristomal dermatitis was the most
frequently recorded complication. Also, the rate of
stoma reversal related complications was higher in the
LI group (45.4% vs. 13.5%). Diarrhea was the most
common complication. 
      Sun et al. also reported that stoma related compli-
cations were found higher in the LI group than the
LTC group (74.3% vs. 48.7%) [10]. Irritant dermatitis
was the most frequent complication. The LI group had
a significantly higher stoma reversal complication rate
(24.24% vs. 9.01%). Multivariate logistic regression
analysis showed that ileostomy was a significant in-
dependent risk for stoma-related complications (p <
0.001) and stoma reversal perioperative complications
(p < 0.05). On the other hand, in a meta-analysis study
including five randomized and seven non-randomized
studies, Chen et al. [11] reported that the risks of
stoma relapse and LI's wound infection were lower in
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the LI patients than LTC. In contrast, no other is sta-
tistically significant difference was observed for com-
plications. 
Gavriilidis et al. [12] reported a meta-analysis with a
higher incidence of stoma prolapse, lower incidence
of high-output stoma after stoma formation and sig-
nificantly more complications related to stoma rever-
sal, such as wound infections and incisional hernias in
patients receiving LTC than the LI. 
      Nevertheless, the overall complication rate was
similar. Du et al. [13] included two randomized con-
trolled trials and six cohort studies with a total of 1451
patients in their recent meta-analysis and systemic re-
view study. Stoma prolapse, stoma retraction, paras-
tomal hernia, surgical site infection, and incisional
hernia were higher after LTC, whereas dehydration
was lower. 
      In a review by Geng et al. [14], it was found that
the prevalence of sepsis, prolapse, parastomal hernia
and overall complications were lower after stoma for-
mation in LI patients compared to LTC patients. Also,
wound infection and incisional hernia were lower, but
overall complications were similar. They concluded
that a defunctioning LI might be superior to LC con-
cerning a lower prevalence of surgical complications
after low anterior resection of rectum cancer. 
      In a prospective study including 28 patients, skin
excoriation, leaks from the appliance, and parastomal
hernia was lower in the LI group, but intestinal ob-
struction was higher compared to the LTC group [15].

Limitations 
      Based on the literature, there is still no consensus
between LI and LTC about which technique is supe-
rior. This study has several limitations. First, the pa-
tients were not randomized due to the retrospective
nature of the study. This might cause a bias despite the
same inclusion and exclusion criteria. Another limita-
tion was the limiting number of patients. 

CONCLUSION

Although our results revealed that LTC was superior
compared to LI concerning complications after low
anterior resection for rectum cancer, it can be stated
that both LTC and LI have advantages and disadvan-
tages. The choice of the technique for fecal diversion

should be considered for every patient individually.
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