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Abstract
Purpose To determine whether prophylactic mesh in a sublay position has an impact on the quality-of-life (QoL) of patients
receiving an end colostomy.
Methods One-year follow-up of patients from the STOMAMESH trial, a randomized controlled double-blinded multicenter
study. Patients were randomized to either prophylactic synthetic mesh with a cruciform incision in the center, placed in sublay
position, or no prophylactic mesh. Patients attended a 1-year visit and responded to the questionnaires EORTC QLQ C-30 and
CR-38. The impact of having a mesh on QoL was determined by comparing a group of patients receiving a mesh with a group
without. A subgroup analysis was made depending on whether a PSH was clinically present or not.
Results Of the 232 randomized patients, 211 patients reached the 1-year clinical follow-up. The response rate of these 211
patients was 70%. No differences were seen in global QoL between the groups. Mesh patients reported significantly less stoma-
related problems (p = 0.014) butmore sexual problems in males (p = 0.022). When excluding patients with a clinical diagnosis of
PSH, the difference in stoma-related problems remained while no significant difference was seen regarding sexual problems in
males.
Conclusions When forming an end colostomy, prophylactic synthetic mesh in a sublay position did not affect global QoL at 1-
year follow-up, but stoma-related problems were fewer even in the presence of a clinically diagnosed PSH.
Trial registration NCT00917995
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Introduction

The presence of a stoma has a negative impact on quality-
of-life (QoL) [1–3]. Complications arising from a stoma
are common and varied; parastomal hernia (PSH) being
one of the most frequent and important of these [4]. Other
examples are bulging, stenosis, intestinal obstruction, re-
traction, prolapse, and skin complications [4–7]. Stoma-
related problems are both physical and psychological [8,
9]. As a result, not only do these complications lead to

patient discomfort and dissatisfaction but also a well-
functioning stoma in the eye of the clinician may cause
problems regardless.

Previous studies have described problems such as social
restriction, difficulty in stoma dressing, appliance leakage,
pain, limitations of activity, cosmetic problems, and difficul-
ties with clothing [10–12]. If a PSH or bulge is present, the
patient’s quality of life is reduced even more [3].

The reported frequency of PSH varies between a few and
78% [5, 13–15]. One obvious reason for this variability is the
difficulty in diagnostics and divergent definition of a PSH
[16]. PSH repair is associated with high rates of recurrence,
morbidity, and mortality [17, 18]. Of the poor alternatives
currently available, surgical repair using mesh has become
the procedure most employed [19, 20]. The use of mesh in
hernia repair in other locations in the abdominal wall, howev-
er, has been associated with higher complication rate, risk for
fistula formation, and pain [21–23].
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Various surgical strategies have been tried in an at-
tempt to prevent PSH, but none has managed to reduce
the frequency [5, 24]. Prophylactic placement of a mesh
to reduce the frequency of PSH has been proposed.
Smaller randomized controlled trials (RCT) and a meta-
analysis have indicated that mesh placement decreases the
risk for PSH formation [18]. Prophylactic onlay, sublay,
and laparoscopic intraperitoneal mesh techniques have
been used when creating a stoma, but mesh position has
not been shown to have an effect on the recurrence rate
[18, 25]. Controlled follow-up studies have seldom report-
ed morbidity and quality-of-life after prophylactic mesh
placement. This aspect is important when evaluating the
use of prophylactic mesh since smaller studies have
shown a high frequency of late mesh complications [11].

In 2017, we published an RCT (STOMAMESH)
assessing the effectiveness of prophylactic mesh in sublay
position with a cruciform incision in the center in the
prevention of PSH [26]. Contrary to previous studies, no
significant differences in the frequency of clinically or
radiologically detectable PSH were seen between the
mesh and non-mesh groups after 1 year. Nor were there
any differences between the groups regarding surgical
complications or other complications such as thrombosis
or pneumonia, at 1 month. The rate of clinically diag-
nosed PSH was close to 30% in both groups (30% in
non-mesh vs 29% in mesh).

Colorectal cancer is a common reason for forming an
end colostomy, and recurrence rates for colorectal cancer
have decreased substantially [27, 28]. This has led re-
search to focus instead on other outcomes such as QoL,
an outcome that is now considered when evaluating any
form of treatment [29].

Validated tools for the assessment of QoL have been con-
structed both for general health in cancer patients and disease-
specific symptoms in colorectal cancer [30, 31].

This study was a 1-year follow-up of a randomized
controlled trial comparing prophylactic synthetic mesh in
sublay position with no mesh when forming an end co-
lostomy. Results regarding PSH rate and early complica-
tions as primary and secondary outcomes have already
been published [26]. In this study on the same patient
cohort, we compared global QoL assessed with EORTC
and QLQ C-30 as well as differences in other symptoms
and functional scales in C-30 and CR-38, between pa-
tients with and without a mesh. In a subgroup analysis,
we also compared the same outcomes dividing the popu-
lation based on whether clinically diagnosed PSH was
present or not.

The hypothesis in the original study was that a sublay mesh
around the end colostomy decreases the risk for PSH. This
study reports the impact of prophylactic mesh on QoL 1 year
after stoma formation.

Method

This was a 1-year follow-up of a randomized controlled
double-blinded multicenter study (STOMAMESH), with
QoL as outcome. Patients were randomized to either prophy-
lactic synthetic mesh with a cruciform incision in the center
placed in sublay position around the stoma or no prophylactic
mesh. The study was registered at ClinicalTrials.gov
(Identifier: NCT00917995) and adhered to the CONSORT
2010 criteria for RCTs.

All patients that were planned for a permanent end colos-
tomy and who met all inclusion and exclusion criteria were
eligible for participation (Table 1). The surgical technique
used has been described in a previously published paper by
Odensten et al. [26]. One year after index surgery, patients
were asked to answer QoL questionnaires, and clinical assess-
ment of any late complication or development of PSH was
performed by a surgeon blinded to the technique used. The
questionnaires were sent out by mail prior to the follow-up
visit and the patient requested to fill in and hand over the
completed questionnaire at the follow-up visit. If the question-
naires had not been filled in, patients were given the opportu-
nity to answer the questionnaires at the time of the visit. All
responders were included in this study. A subgroup analysis
was also performed based on whether a clinical diagnosis of
PSH was made or not. Results from the original study showed
no significant difference in rate between clinically diagnosed
and CT-scan diagnosed PSH [26]. This, together with the fact
that the CT-scan was performed in the supine position while
the clinical assessment in this study was performed in the
upright position, motivated our choice to use the clinical
diagnosis.

To assess the research question, answers from two validat-
ed questionnaires were used. These questionnaires were de-
veloped by the European Organization of Research and
Treatment of Cancer (EORTC) and are normally answered
together since they focus on different aspects of QoL. The
EORTC QLQ-C30 (third version) is often referred to as the
“core questionnaire,” consisting of a broad spectrum of ques-
tions incorporating physical, social, and emotional aspects of
cancer [30]. The C-30 contains 30 questions, all paired into

Table 1 Inclusion and exclusion criteria for the STOMAMESH study

Inclusion criteria Exclusion criteria

No previous stoma Expected survival less than 3 years

Older than 18 years Fecal peritonitis

No informed consent
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different “scales” depending on the affinity among the ques-
tions. It contains 1 global QoL measure, 5 functional scales,
and 9 symptom scales. The EORTC QLQ CR-38 comprises
38 questions; all disease-specific for colorectal cancer. As in
C-30, the questions in CR-38 are also grouped into scales, 4
functional scales and 8 symptom scales [31]. The functional
scales comprise body image, future perspective, sexual func-
tioning, and sexual enjoyment. The symptom scales cover
urinary, gastrointestinal, defecation and sexual symptoms,
chemotherapy side-effects, weight loss, and symptoms due
to stoma-related problems. Since all patients included had a
permanent end colostomy, no questions regarding defecation
were answered.

Answers to the questionnaires were converted to scale
scores ranging from 0 to 100 in accordance with the EORTC
scoring manual [32]. Global QoL scale, functional scale, and
symptom scale scores are interpreted differently. A high func-
tional scale or the global QoL scale score represents a higher
degree of functioning or level of QoL, whereas a high symp-
tom scale score represents more symptoms or problems.

The power calculation for the original trial was designed to
assess PSH versus no PSH and was based on the assumption
of a 20% PSH rate without and 5% with a prophylactic mesh
in sublay position. The de facto power was 91% [26].

Statistics

For conversion of responses to EORTCQLQCR-38 and C-30
into appropriate scales, SPSS v.18.0 (IBM Corp., Armonk,
NY, USA) was used. All other calculations were made using
STATA version 13.1 (STATACorp LP, College Station, TX,
US). When comparing means, the independent Student’s t test
was used. Chi2 or Fischer’s exact test was used in categorical
outcomes (≤ 5 Fischer’s exact test, otherwise Chi2). A p value
below 0.05 was considered significant.

Compliance with ethical standards

All patients gave written informed consent to be included in
the study. The study was approved by the Regional Ethics
Committee at Umeå University, Sweden (DNR 07-081M).
The study protocol adhered to the principles of the Helsinki
Declaration. The authors declare that they have no conflicts of
interest in this study.

Results

Of the 232 patients who were randomized, 211 (91%) patients
attended the 1-year clinical follow-up. The reasons for loss of
21 patients to 1-year clinical follow-up are shown in a
CONSORT diagram (Fig. 1): refusal to participate (n = 9);
death (n = 7); surgical complication (n = 3); dementia (n = 1);

and progression of disease (n = 1). Of the 211 patients remain-
ing, 148 answered the QoL surveys, yielding a response rate
of 70%.

Median age was 71 years, and 59% were male. Apart from
a higher percentage of male responders in the mesh group
(p = 0.020), there were no significant differences in baseline
characteristics (Table 2). All responders to the questionnaires
were operated electively. Clinically diagnosed PSH was pres-
ent in 45 of the 148 (30%) patients. There were no significant
differences between the groups regarding occurrence of PSH,
bulging only, stenosis, prolapse, or stoma dressing problems.

A difference in score of 5.9 in favor of mesh was also seen
for global QoL in the generic instrument QLQ C-30. This
difference, however, was not significant (p = 0.101). When
comparing differences in other symptom and functional scores
in QLQ C-30, mesh patients scored significantly higher for
“emotional functioning” (7.5 higher, p = 0.025) and “cogni-
tive functioning” (5.9 higher, p = 0.015) (Fig. 2). When pa-
tients with a clinically diagnosed PSH (n = 45) were excluded
from the analysis, these differences remained significant with
mesh patients scoring higher.

When comparing symptom and functional scores using
the colorectal cancer-specific instrument QLQ CR-38, the
mesh group reported significantly less stoma-related prob-
lems (difference 8.4, p = 0.014). In the same question-
naire, the mesh group also reported more sexual problems
in males (difference 17.4, p = 0.022). No other significant
differences were seen (Fig. 3). When patients with a clin-
ically diagnosed PSH (n = 45) were excluded from this
analysis, the difference in stoma-related problems
remained while no significant difference was seen regard-
ing sexual problems in males.

In the subgroup analysis on patients with a clinically diag-
nosed PSH and patients without, there were no significant
differences in baseline data. Using the generic QoL instrument
QLQ-C30 and comparing PSH with no PSH (n = 45 vs. 105),
no difference in global QoL, was seen. In the QLQ-C30 symp-
tom and functional scales, the PSH group reported more con-
stipation than patients with no PSH (score difference 6.3; p =
0.023); no other significant differences were seen. In the
disease-specific QLQ CR-38, no significant differences be-
tween the groups were seen. The PSH group reported numer-
ically but not significantly (p = 0.39) more stoma-related
problems.

In the QLQ-C30 form responses, missing observations var-
ied between 0 and 2 (0–1%) for all scales. In the CR 38 form
replies, missing scales assessing non-sexual problems varied
between 1 and 4 (0.5–3%). For gender-neutral questions on
sexual problems, i.e., sexual functioning and sexual enjoy-
ment, 14 (9%) and 110 (74%) cases weremissing respectively.
In the gender-specific questions, i.e., male sexual problems
and female sexual problems, 12 (14%) and 49 (82%) scales
were missing respectively.
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Discussion

The use of a prophylactic synthetic mesh in sublay position
when creating an end colostomy did not have an impact on
postoperative global QoL. However, mesh patients reported
significantly less stoma-related problems compared to those

who did not receive a mesh in this randomized controlled
study. The difference in the number of stoma-related problems
remained significant even when patients with a clinically di-
agnosed PSH were excluded from the analysis. Among those
responding to the questionnaires, there were no differences in
the numbers of PSH or bulging only seen between the mesh

Table 2 Basic demographic data
for all responders of the QoL
questionnaires

n = 148 Non-mesh, n = 73 Mesh n = 75 p value

Age, years, range 70 (36–88) 71 (50–87) 0.559

Male (%) 37 (51%) 51 (68%) 0.032*

ASA

ASA 1(n = 21) 8 (11%) 13 (17%) 0.297

ASA 2(n = 93) 46 (63%) 47 (63%) 0.790

ASA 3(n = 32) 17 (23%) 15 (20%) 0.565

Missing value 2 0

Smoker 4 (5%) 8 (11%) 0.367

Missing value 4 4

BMI, range 26.9 (18.5–43.7) 26.2 (16.7–37.8) 0.361

Missing value 2 1

Cancer 64 (88%) 70 (93%) 0.239

Operation time, min, range 292 (98–625) 313 (70–616) 0.249

Missing value 4 5

Length of stay, days, range 12 (4–44) 12 (4–44) 0.871

Missing value 5 2

Asterisk indicates p < 0.05.Mean values are shown for age, BMI, operation time, and length of stay. p values from
t test when comparing means. When comparing a categorical outcome, p values from chi2 or Fischer’s exact test.
Because of missing values, the sum of the distribution in ASA-classification in the non-mesh group does not reach
100%

Quality of life after end colostomy without mesh and with prophylactic synthetic mesh in sublay position: one-
year results of the STOMAMESH trial, International Journal of Colorectal Disease, Simon Näverlo, Ulf
Gunnarsson, Karin Strigård, Pia Näsvall, Department of Surgical and Perioperative Sciences, Umeå University,
simon.naverlo@umu.se

232 Randomized pa�ents to mesh/non-mesh

118 Non-mesh 
pa�ents 114 Mesh pa�ents

1-year Clinical follow-
up n=107

1-year Clinical follow-
up n=104

11 Lost to 
follow-up

10 Lost to 
follow-up

73 Non-mesh pa�ents
included

75 Mesh pa�ents
included

34 non-responders 29 non-responders

Fig. 1 Consort diagram of the
148 patients included in the QoL
analysis. Quality of life after end
colostomy without mesh and with
prophylactic synthetic mesh in
sublay position: one-year results
of the STOMAMESH trial,
International Journal of
Colorectal Disease, Simon
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of Surgical and Perioperative
Sciences, Umeå University,
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and non-mesh patients. Furthermore, there were no differ-
ences in occurrence of other stoma-related complications such
as stenosis, prolapse, and dressing problems.

Together, these results suggest that prophylactic synthetic
mesh in sublay position significantly reduces stoma-related
problems in ways other than reduction in any of the above-
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mentioned stoma-related complications. The score difference
in favor of mesh patients regarding stoma-related problems
was close to 10; a difference above 5 is considered clinically
relevant and differences between 10 and 20 are considered
“moderate” [33]. Hence, the positive effect of using a prophy-
lactic mesh is something that cannot be ignored, but its use
must be considered critically.

Besides the difference in scores in favor of mesh implanta-
tion seen with the colorectal cancer-specific symptom ques-
tions in QLQ CR-38, similar differences were seen in re-
sponses to the generic QLQ C-30 form. Here, mesh patients
reported higher scores for “emotional functioning” and “social
functioning.” As was the case with stoma-related problems,
the superior scores from the QLQ CR-30 and 38 remained
significant when patients with a clinically diagnosed PSH
were excluded from the analysis. This strengthens the signif-
icant trend of the results in this study that mesh patients show
superior ratings compared to those with no mesh, even in the
absence of a PSH or other common stoma-related complica-
tions. The obvious counter question to these results is how
would a sublaymesh affect stoma-related problems negatively
when no differences is seen in stoma-related complications
between the groups? One possible explanation is that the mesh
results in a stabilizing effect on the part of the abdominal wall
involving the stoma, facilitating bag appliance and/or stomal
care. Another factor that could possibly explain this difference
is that a prophylactic mesh could limit the size of a PSH
should it occur, but this was not assessed in this study.

Contrary to these differences in favor of mesh implantation,
no difference was seen in global quality-of-life, and male
mesh patients reported significantly more sexual problems
than those with no mesh. This difference disappeared when
patients with a PSH were excluded from the analysis. This
suggests that the mesh itself constitutes an aggravating factor
of sexual problems in males, but only when a PSH is present.
This is possibly due to a chafing feeling which is only present
when the anatomy of the stoma is disrupted with displacement
of the mesh, as is the case when a PSH is present.

We have previously published data showing that placement
of a reinforcement prophylactic synthetic mesh with a cruci-
form incision in the center placed in sublay position at index
surgery has no effect on the occurrence of PSH [26]. This,
together with the finding of sexual problems in males when
a PSH is present, could advocate a restrictive attitude towards
prophylactic mesh placement in males. Previously published
data showed no difference in baseline regarding gender in the
STOMAMESH study population [26]. In this follow-up
study, however, there was a significant overweight of male
responders in the mesh group. One possible reason for this
could be report bias, where men with sexual problems tended
to respond more frequently than men in the non-mesh group
with no such problems, in order to let those responsible for the
study know about their problems.

In a recent meta-analysis [18] of results from RCTs study-
ing the use of prophylactic mesh for PSH prevention, only two
out of ten studies reported using a validated QoL question-
naire [34, 35]. Fleshman et al. used a stoma-specific QoL
questionnaire [35], and Brandsma et al. used the SF-36 and
Von Korff’s questionnaire for grading the severity of chronic
pain [34]. SF-36 is an instrument assessing generic QoL sim-
ilar to the QLQ C-30, and Von Korffs is an instrument that
only assesses chronic pain. The choice of EORTC QLQ C-30
and CR-38 seemed more reasonable to us because these com-
bine generic QoL in the C-30 and colorectal cancer-specific
QoL in the CR-38 questionnaire. Fleshman et al., using a
stoma-specific questionnaire only, did not consider other fre-
quently occurring symptoms of colorectal disease, which
could be seen as a weakness. The other studies did not include
data from validated QoL surveys, and hence, no conclusions
regarding QoL could be made [13, 36–41].

Furthermore, the present population was divided between
patients with a clinically diagnosed PSH and those with no
PSH to assess the impact a PSH has on QoL. Interestingly, no
differences could be seen in colorectal cancer-specific symp-
toms as assessed by the CR-38. In the generic C-30, patients
with a PSH reported a greater problem with constipation. Pain
is a major symptom of PSH [10], and one could speculate that
opioid treatment with secondary constipation played a part in
this difference. Previous results published by our research
group showed that stoma patients with a PSH or bulge report-
ed inferior scores in several symptom and functional scales
[3]. That study was a cross-sectional study on QoL in rectal
cancer patients and included far more patients than the present
study, probably explaining this contradiction. It is unlikely
that PSH has no effect on colorectal cancer-specific symp-
toms, so the reason for the similarity in symptoms between
the groups in this study may have been the result of insuffi-
cient power to detect a difference between patients with a PSH
and those without. Division of the study population between
PSH and no PSH resulted in a skewed distribution compared
to division between mesh and no mesh (45 vs 103 and 75 vs
73 resp.). This difference in size of the groups could be a
reason for the inability to detect a difference between patients
with and those without a PSH whereas differences could be
seen between patients with or without a mesh regardless of
PSH.

That the sample size was not calculated to detect differ-
ences in QoL is a major weakness of this study. As mentioned
in the previous paragraph, this can lead to an inability to detect
differences between the groups. Another weakness is the num-
ber of dropouts, 148 responders of 232 randomized patients.
Furthermore, conclusion can only be drawn from the surgical
method used, not other ways of preventing PSH.

The overall completeness of responses to the core question-
naire C-30 was high (0–1% missing cases). In the colorectal
cancer-specific survey, completeness was slightly lower (0.5–
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3%missing cases), at least for questions not concerning sexual
problems. The frequency of unanswered questions on sexual
matters was as high as 74% regarding sexual enjoyment and
82% regarding female sexual problems. This response pattern
is not unique and other studies using the EORTC instrument
report the same tendency [42]. In the case of female sexual
problems and sexual enjoyment, it is therefore obvious that no
conclusion can be reached. On the other hand, compared to
Herrle et al., the 86% completeness regarding answers on
male sexual problems in this study is distinctly higher, so
our results regarding an association between placement of a
prophylactic mesh and male sexual problems could be rele-
vant. Nevertheless, there is of course a possibility that there
may be no clinical correlation despite statistical ditto.

This is the largest RCT to date in this field, and a strength is
that it was performed as a multicenter study blinded to both
patients and clinicians [38, 40, 43]. Apart from being a follow-
up of the original study, these results are of importance in their
own right [44]. This study only comprises data from a 1-year
follow-up. Even though most PSH develop within the first
year, they can occur up to 30 years later. Long-term follow-
up of this cohort is therefore of great importance to increase
the knowledge of the impact of a prophylactic synthetic mesh,
both on its preventive effect on PSH development but also to
answer the question of its effect on QoL. Development of new
improved ways of prevention and treatment for PSH is of
importance. A preventive measure that reduce the incidence
of PSH will likely improve QoL, and even if an RCT with
QoL as its main outcome might be redundant, it remains an
endpoint important to assess when developing new surgical
methods.

The most recently published European guidelines, pub-
lished prior to the STOMAMESH trial, stated a strong
recommendation towards the use of a prophylactic syn-
thetic mesh during the construction of a permanent end
colostomy [45]. Thus, in order to reduce the incidence of
parastomal hernia. The studies underlying this recommen-
dation consisted mostly of an open surgical approach with
a hole in the center of the prosthesis placed retromuscular.
Only two of the included studies used a key-hole mesh.
Furthermore, most studies used a synthetic mesh while
only two of the included studies used a biological mesh.
The reasoning on the effect on QoL in this study could of
course only be applied on patients operated with the tech-
nique used, a synthetic mesh placed in a sublay position
with a cruciform incision in the middle.

In this study, we found that patients receiving a prophylac-
tic synthetic mesh in a sublay position with their end colosto-
my report significantly fewer stoma-related problems.
However, this positive effect appears to depend on factors
other than the prevention of a PSH or other common stoma-
related complications. Nevertheless, a moderate decrease in
stoma-related problems without any significant impact on

global quality-of-life cannot be considered a strong argument
in favor of mesh placement when forming an end colostomy.

Conclusions

The use of prophylactic synthetic mesh with a cruciform inci-
sion in the center placed in a sublay position when forming an
end colostomy does not improve global QoL after surgery, but
it significantly reduces stoma-related problems, regardless of
whether a PSH is present or not. However, the positive impact
of prophylactic mesh seen in this study is not sufficient to
constitute an argument for routine use in stoma formation.
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