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Abstract

Objectives: Stomal prolapse (SP) is one of the most common complications of loop colostomy and can im-
pair a patient’s quality of life. Herein, we evaluated the risk factors for SP to prevent its occurrence after a
transverse loop colostomy.

Methods: This retrospective study included 84 patients who underwent loop transverse colostomy between
January 2016 and December 2020. We evaluated the incidence of SP and examined the relationship be-
tween perioperative factors and SP using univariate and multivariate logistic regressions.

Results: SP occurred in 11 (13.0%) patients. Median time to SP was 99 postoperative days. In the univari-
ate analysis, a right side abdominal wall stoma site, perioperative chemotherapy, and anti-VEGF antibody
therapy were associated with a significantly higher incidence of SP. Multivariate analysis identified that
construction of a temporary loop colostomy in the right transverse colon during rectal cancer surgery (odds
ratio, 5.07; 95% confidence interval, 1.12-22.86) is an independent risk factor.

Conclusions: In this study, multivariate analysis showed that the right side of the transverse colon was a
risk factor for SP. Therefore, when constructing a transverse colon loop stoma, the stoma should be con-
structed in the left transverse colon to prevent SP.
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Introduction

The number of cases of gastrointestinal stoma construc-
tion has gradually increased in Japan, and the proportion of
older patients is increasing each year[1]. Transverse loop co-
lostomy is a useful option not only for covering stoma of
low anterior resections but also for diverticulitis or unre-
sectable colorectal cancer[2]. Stomal prolapse (SP) is one of
the most common complications after loop colostomy; it oc-

curs in 2-27% of patients with loop colostomy[3-5]. In most
cases, prolapses can be managed conservatively, but are as-
sociated with impaired quality of life[6]. Patients with tem-
porary stomas await closure; however, stoma may not be
closed due to patient’s illness or other reasons. Surgical pro-
cedures may be necessary if the quality of life is compro-
mised by SP, as some medical conditions, such as cancer
and diverticulitis, do not allow for colostomy closure. We
studied the risk factors for SP in order to prevent its occur-
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rence after a transverse loop colostomy.

Methods

Eligibility

This study was approved by the Institutional Review
Board of Hiroshima City Hiroshima Citizens Hospital on
July 3, 2021, and all patients provided informed consent for
their treatment. We included 97 patients who underwent a
transverse colostomy at our institution between January
2016 and December 2020. Clinical data were retrospectively
collected from the patients’ medical records, and the study
focused on SP. Of the 97 patients, 13 patients who did not
have loop stomas were excluded. Therefore, 84 patients
were included in further analyses.

Stomal prolapse

SP was defined as intestinal intussusception through the
stomal orifice after its construction. SP is a full-thickness
protrusion of the bowel through the stoma site[7]. Prolapse
was diagnosed if the stoma increases in size after maturation
requiring change in appliance or surgical treatment[8]. How-
ever, the length of the evacuated intestine was not deter-
mined. Medical doctors or certified wound ostomy conti-
nence nurses diagnosed SP.

Surgical technique of loop colostomy

The colostomy site was preoperatively marked by a certi-
fied wound ostomy continence nurse. At the pre-marked
stoma site, a circular skin incision was made, subcutaneous
fat tissue was pushed aside, and a longitudinal incision was
made in the anterior rectal sheath. The abdominal rectal
muscle was split and a longitudinal incision was made in
the posterior rectal sheath. A normal tunnel was created with
a two-finger width of approximately 4 cm. Finally, the trans-
verse colon loop was raised to a height of approximately 2
cm from stoma, above the skin. Fixation of the serosa of the
transverse colon to the anterior rectal sheath and numbers of
sutures were based on the surgeon’s discretion. We did not
fix the distal loop to the adjacent parietal peritoneum. The
outlet part of the stoma was fixed using the eversion tech-
nique with absorbable sutures with 4-0 polydioxanon. When
determining the sidedness of transverse colostomy, if future
left side colon anastomosis was anticipated, right side trans-
verse colostomy was considered. Conversely, when anasto-
mosis is unlikely, left side transverse colostomy was consid-
ered.

Statistical analysis

Continuous data were presented as medians with ranges
according to their distribution. Categorical data are presented
as frequencies and percentages. Continuous variables were
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compared using the Mann-Whitney U test, and categorical
variables were compared using the Fisher’s exact test. Data
were analyzed using single-factor analysis of variance. Sta-
tistical significance was set at P<0.05. Multivariate logistic
regression analysis was conducted using factors with P<0.05
in the univariate analysis as the independent variables. Body
weights during stoma construction and SP surgery were
compared using the Wilcoxon signed-rank test. The inci-
dence of SP was estimated using the Kaplan-Meier survival
curves. Cox proportional hazard regression models were
used to estimate hazard ratios (HRs) and 95% confidence in-
tervals (CI). Statistical analyses were performed using IBM
Statistical Package for Social Sciences for Windows (version
23.0; IBM Corp., Armonk, NY, USA).

Results

A total of 84 patients with transverse colon stoma were
included in this study. Eleven patients (13.0%) developed SP
after stoma construction. SP patients were categorized into
the “SP group”, whereas the remaining 73 patients were
categorized into the “non-SP group”. The baseline character-
istics of the patients are presented in Table 1 for the SP and
non-SP groups. There were no differences in age, sex ratio,
or body mass index between the two groups. Most clinical
parameters, such as American Society of Anesthesiologists
(ASA) classification, original disease, preoperative colonic
obstruction, chronic obstructive pulmonary disease (COPD),
and albumin values, were comparable between the two
groups. Surgical characteristics, such as emergency opera-
tion, preoperative stoma site marking, laparoscopic stoma
surgery, operative time, and blood transfusion were not sig-
nificantly different. The incidence of SP was significantly
higher when the stoma site was on the right side of the ab-
dominal wall than when it was on the left side (P=0.04). Pe-
rioperative chemotherapy and anti-VEGF antibody therapy
were significantly more frequent in the SP group (P<0.01
and P=0.04, respectively). Postoperative hospital stay and
complications were not significantly different between the
two groups.

Univariate analysis revealed that the stoma location on the
right side, perioperative chemotherapy, and anti-VEGF anti-
body therapy were predictive factors for SP. Multivariate
analysis revealed that stoma location on the right side (odds
ratio [OR], 5.07; 95% CI, 1.12-22.86; P=0.03) was the only
independent predictive factor for SP (Table 2).

The median postoperative SP incidence was 99 days in
the SP group (Figure 1). The incidence of SP was signifi-
cantly different between the right and left sides of the stoma
(P=0.042) (Figure 2). In the SP group, the median body
weight at the time of stoma construction and SP was 58.0
kg (41.0-68.1 kg) and 54.0 kg (41.4-71.0 kg), respectively,
with no statistically significant difference (P=1.00).
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Table 1. Baseline Characteristics of the Patients in the Two Groups.

Characteristics SP group (n=11) Non-SP group (n=73) p value
age, years 68 49-79 70 31-93 0.41
sex 0.74
male 7 63.6 38 53.4
female 4 36.4 34 46.6
BMI, kg/m? 21.8 17.4-27.1 21.5 15.7-31.9 0.84
ASA classifiacation 0.06
1.2 7 63.6 64 87.7
3 4 36.4 9 12.3
original disease 0.79
colon cancer 9 81.8 49 67.1
other malignant neoplasm 1 9.1 11 15.1
other 1 9.1 13 17.8
ALB, g/dL 33 1.6-4.8 32 1.6-4.8 0.98
preoperatiove colonic obstruction 5 45.5 28 384 0.74
COPD 1 9.1 7 9.6 1
emergency operation 5 45.5 25 34.2 0.47
preoperative stoma site marking 8 72.7 61 83.6 0.68
laparoscopic stoma surgery 1 9.1 4 5.5 0.51
operative time, min 99 60-395 83 41-268 0.23
bleeding, ml 2 0-1890 0 0-270 0.96
blood transfusion 2 18.2 8 11 0.61
stoma location 0.04
left side 3 27.3 47 64.4
right side 8 72.7 26 35.6
perioperative chemotherapy 10 90.9 32 45.1 <0.01
anti-VEGF antibody therapy 5 45.5 12 16.4 0.04
hospital stay, days 17 9-60 15 6-49 0.07
complication 1 9.1 4 5.5 0.51
detail SSI 1 intestinal 2
obstruction
pulmonary 1
embolization
urinary 1
retention
Time to stomal relapse, days 99 16-471

ASA, American Society of Anesthesiologists; COPD, Chronic Obstructive Pulmonary Disease; ALB, albumin; VEGF, vascular en-
dothelial growth factor; SSI, surgical site infection

Table 2. Multivariate Logistic Regression of Independent Risk Factors
for Stomal Prolapse.

Multivariate analysis

Variables p value
Odds ratio 95 % CI
stoma location right side 5.07 1.12-22.86 0.03
perioperative chemotherapy 8.39 0.88-79.61 0.06
anti-VEGF therapy 1.99 0.43-9.25 0.37

VEGF, vascular endothelial growth factor

Of the 8 patients with stomal prolapse from the right side Of the 3 patients with stomal prolapse from the left side
transverse colostomy, one patient was prolapsed anally, 2 transverse colostomy, one patient was prolapsed on both oral
patients were prolapsed orally, and 5 cases were unknown. and anal side, 2 patients were prolapsed orally. Of 84 pa-
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Incidence of stomal prolapse after stoma construction.
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Figure 2. Comparison of the incidence of stoma prolapse at transverse colostomy

sites.

tients, only two cases were created as a covering stoma, and
other stomas were performed therapeutically in a palliative
setting. Finally, a total of 12 stoma cases were later closed.
All 12 patients had no stomal prolapse. Median time to
stoma closure was 160 days. Of the 84 transverse loop co-
lostomies, parastomal hernia occurred in 13 cases. Three of
these cases were complicated by parastomal hernia and
stomal prolapse. Only one patient underwent stoma recon-
struction for SP because of difficulty in appliance fitting,

whereas others were observed.

Discussion

This study revealed that stoma location on the right side
of the abdominal wall was a factor that predicted the inci-
dence of SP after transverse colostomy construction. SP is
one of the most common late complications of stoma con-
struction. Although SP is often functionally benign, it can
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induce significant emotional distress in many patients. A
significantly prolapsed stoma may cause pain, obstruction,
skin inflammation, incarceration, or stoma trauma. The mass
may be seen under clothing, which is also a cosmetic prob-
lem requiring attention. Furthermore, it may interfere with
appliance fitting. If left untreated, it can lead to ulceration,
bleeding, and stoma necrosis.

This is the first study to show that the right side of the
transverse colon is a risk factor for SP using multivariate
analysis. A previous report suggested that SP was more
common on the right side of the colon than on the left side
of the colon[5]. SP is affected by multiple factors, including
being a child, loop stoma, emergency operation, size of the
fascia defect, and preoperative intestinal obstruction[9-11].
Inadequate fixation of the colonic mesentery to the parietal
peritoneum has been reported to be associated with
SP[12,13]. Bowel wall fixation to fascial edges or tethering
distal loop to the adjacent parietal peritoneum might result
in decreased risk of a later prolapse[14,15]. In contrast, mes-
enteric fixation and creation of the tunnel for the colostomy
through oblique muscles or rectus abdominus muscles have
not been the risk factors to develop SP in ileostomy[16]. SP
has been reported to be associated with parastomal hernias.

Prolapse has been reported to commonly involve the dis-
tal limbs of loop stoma[12,14]. Prolapse of loop stoma oc-
curs when redundant distal colon invades the stoma with in-
crease in abdominal pressure through a gap between the ab-
dominal wall and redundant distal colon[14]. When colos-
tomy is performed on the right side of the transverse colon,
the distal transverse colon is mobile and long. However, if
the colostomy is performed on the left side of the transverse
colon, the descending colon is fixed to the retroperitoneum
and the distal transverse colon, which is not fixed to the ab-
dominal wall, becomes shorter. Therefore, we propose that
colostomy on the right side of the transverse colon is one of
the causes of SP. Furthermore, colostomy on the left side of
the transverse colon has the advantage of a longer bowel
that can be used for absorption. When a temporary loop co-
lostomy is constructed in the left transverse colon during
rectal cancer surgery with high ligation of the inferior mes-
enteric artery, there is a risk of necrosis of the anal side of
the colon if the marginal artery is damaged during stoma
closure. Therefore, considering future left side colon anasto-
mosis, a temporary colostomy be created in the right trans-
verse colon when a loop colostomy is created in the trans-
verse colon as a covering colostomy.

We believe that the use of anti-VEGF antibodies in the
perioperative period may cause inadequate abdominal wall
fixation because of the side effects of delayed wound heal-
ing, which may lead to SP. Perioperative chemotherapy and
anti-VEGF antibody were risk factors for SP in the univari-
ate analysis but were not significant in the multivariate
analysis. We also examined the change in body weight be-
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cause it is assumed that there was a change in body weight
due to perioperative chemotherapy; however, there was no
significant difference in the change in body weight between
the time of stoma construction and time of stoma evacu-
ation. An increase in intra-abdominal pressure due to weight
gain and increase in the gap between the stoma and abdomi-
nal wall due to weight loss may cause SP. In this study, we
did not find any significant difference in the relationship be-
tween weight change and SP; however, this should be con-
firmed in future studies. Anti-VEGF antibodies may need to
be further validated because of the small number of admin-
istered cases.

In this study, only one case of SP was treated surgically.
Although various treatment methods have been reported,
there is currently no established method. It is important to
construct a stoma without an SP, and it is necessary to con-
struct a stoma considering the risk factors extracted in this
study.

This study has several limitations. First, our study was
performed at a single institution and the number of patients
was small. Thus, prospective studies with a larger number of
patients are required for further evaluation. Second, we re-
viewed the records, but some CT images and findings re-
cords at the time of prolapse did not exist. All information
on whether the bowel on the oral or anal side was prolapsed
was not available because this was a retrospective study.
Third, of the 12 patients who had stoma closure, 5 patients
had stoma closure within 100 days. Thus, it is possible that
the incidence of stoma prolapse would have increased if
stoma closure had not been performed.

In conclusion, our multivariate analysis found that colos-
tomy on the right side of the transverse colon was a risk
factor for SP. When constructing a transverse colon loop
stoma, the stoma should be constructed on the left side of
the transverse colon to prevent SP, if possible, according to
the patient’s medical condition.
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