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Abstract
Purpose Parastomal herniation is reported in up to 50 % of
patients with a colostomy. A prophylactic stoma mesh has
been reported to reduce parastomal hernia rates. The aim of
the study was to evaluate the rate of parastomal hernias in a
population-based cohort of patients, operated with and with-
out a prophylactic mesh at two different time periods.
Methods All rectal cancer patients operated with an
abdominoperineal excision or Hartmann’s procedure between
1996 and 2012 were included. From 2007, a prophylactic
stoma mesh was placed in the retro-muscular plane. Patients
were followed prospectively with clinical and computed to-
mography examinations.
Results There were no differences with regard to age, gender,
pre-operative albumin levels, ASA score, body mass index
(BMI), smoking or type of surgical resection between patients
with (n=71) and without a stoma mesh (n=135). After a min-
imum follow-up of 1 year, 187 (91 %) of the patients were
alive and available for analysis. At clinical and computed
tomography examinations, exactly the same parastomal hernia
rates were found in the two groups, viz, 25 and 53 %, respec-
tively (p=0.95 and p=0.18). The hernia sac contained omen-
tum or intestinal loops in 26 (81 %) versus 26 (60 %) patients
with and without a mesh, respectively (p=0.155). In the mul-
tivariate analyses, high BMI was associated with parastomal
hernia formation.

Conclusions A prophylactic stoma mesh did not reduce the
rate of clinically or computed tomography-verified parastomal
hernias. High BMI was associated with an increased risk of
parastomal hernia formation regardless of prophylactic stoma
mesh.

Keywords Parastomal hernia . Mesh . Surgery . Rectal
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Introduction

Parastomal herniation, defined as an incisional hernia related
to an abdominal wall stoma [1], is a common complication
after stoma creation and is reported to occur in up to 50 % of
patients fitted with a colostomy [2]. Although parastomal her-
nias are usually asymptomatic, they may cause discomfort,
problemswith poorly fitting stomal devices, skin excoriations,
poor cosmesis and more rarely severe complications such as
obstruction, strangulation and perforation [3]. In order to de-
tect parastomal hernias, radiological methods, such as
computerised tomography (CT) scan [4, 5] or ultrasonography
[6], have been used. Since the risk of developing a parastomal
hernia increases with time, at least a 1-year follow-up is pro-
posed in clinical studies to detect most of the cases [7].

Patients with symptomatic parastomal hernias may achieve
symptomatic relief with a stomalband, but eventually, up to
one third of patients with a parastomal hernia may require
surgery due to appearance of symptoms [8]. Suture repair with
narrowing of the fascia and re-siting of the stoma have been
applied with high recurrence rates, but using a prosthetic mesh
is the gold standard of parastomal hernia repair today [9–12].
In 2004, excellent results were reported with a large-pore
lightweight prophylactic stoma mesh [13], also after 5 years
of follow-up [14]. Two more randomised trials have also
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supported these results [15, 16]. Even though it seems like a
straightforward solution to the problem, the necessity of a
prophylactic mesh in order to prevent parastomal hernia has
not been proven in a large series of patients. Different clinics
and surgeons have their own preferences and indications for
the usage of mesh in stoma creation, and there has also been a
lack of pre-defined endpoints regarding parastomal hernias.
The Swedish national guideline does not comment on prophy-
lactic mesh in patients planned for permanent colostomies.

The aim of this retrospective analysis, based on prospec-
tively collected data, was to evaluate the risk of parastomal
hernias in rectal cancer patients operated with and without a
prophylactic mesh at two different time periods.

Methods

All patients operated with a Hartmann’s procedure (HA) and
abdominoperineal excision (APE) between 1996 and 2012 at
the Colorectal Unit, Västmanland’s Hospital Västerås, with a
catchment area of 260,000, were included. Data regarding
clinical characteristics, demographics, surgery, oncological
treatment and follow-up were collected from a comprehen-
sive, prospective database, set up in 1996 [17]. The clinical
definition of a parastomal hernia entails a clear bulging around
the stoma in the upright position or a palpable defect in the
fascia. A radiologist blinded to the presence of a stoma mesh
re-evaluated all available CT scans to detect parastomal her-
nias. One- and 3-year postoperative scans were used, and in
addition, the last available CT scan was also assessed. The
radiological definition of a parastomal hernia was a combina-
tion of that by Moreno-Matias et al. [5] and that used by Jänes
et al. [4]. In summary, any intra-abdominal content protruding
beyond the peritoneum or the presence of a hernia sac at least
1 year after operation was defined as a parastomal hernia.

Between 1996 and 2006, all permanent colostomies were
created without the use of a prophylactic mesh. In 2007, based
on the first published randomised study [13], a decision was
taken to use a prophylactic stoma mesh in all rectal cancer
patients operated electively. Two different meshes were used
during the study period, the Vipro®(Ethicon, Norderstedt,
Germany) mesh cut to 10×10 cm from 2007 until 2009 and
the Parietex ProGrip™ (TYCO Healthcare) mesh 15×9 cm
from 2010 onwards.

The study was approved by the local ethics’ committee of
Uppsala University, Sweden.

Surgery

In all cases, the abdomen was accessed through a midline
incision, and all patients had the stoma site marked on the left
anterior rectus abdominis muscle by a stoma nurse. A standard
trephine technique was used throughout the study period with

the end stoma brought out through the rectus muscle. In pa-
tients who received a prophylactic stoma mesh, this was
placed between the rectus abdominis muscle and the posterior
rectus sheath. The opening was made just to let the bowel pass
through the mesh, according to the technique described by
Israelsson et al. [18]. The edges of the mesh around the bowel
were not cut. The Vipro® mesh was sutured in place using
non-absorbable stitches placed in its lateral corners. The mid-
l ine incision was then closed with a continuous
polydioxanone suture, which also included the fixation of
the medial part of the mesh and the peritoneum. When a
Parietex ProGrip™mesh was implemented, the stackers were
placed towards the rectus abdominis muscle. All procedures
were performed by a limited number of experienced colorectal
surgeons, and one surgeon (KS) performed or supervised
95 % of the procedures.

Follow-up

All patients were monitored by clinical examinations and ra-
diology according to the follow-up routine, and the data were
registered prospectively in the registry. Chest radiography and
ultrasonography of the liver were performed as screening for
distant metastases from 1996 until 2001. Since 2001, CTwas
performed at 1- and 3-year post-operative visits. Clinical ex-
amination of the abdomen and perineum was performed an-
nually until 5 years had elapsed.

Follow-up was calculated from the date of operation to the
date of the appearance of either a clinically or CT-verified
parastomal hernia. For patients without a parastomal hernia,
the date of the last clinical follow-up or the date of the latest
performed CTof the abdomen was selected. All patients alive
more than 1 year post-operatively have been assessed by ei-
ther clinical examination and/or CT, and no patient was lost to
follow-up.

Statistical analysis

The data were analysed using the IBM SPSS Statistics, ver-
sion 21 (Chicago, IL, USA). Differences in proportions were
calculated using the chi-square test or the t-test for indepen-
dent samples. Fisher’s exact test was used for low numbers. A
Cox’s proportional hazard regression model was performed in
a stepwise fashion based on age, gender, American Society of
Anesthesiologists (ASA) score, WHO performance status,
cardiovascular disease, diabetes, BMI, smoking, postopera-
tive chemotherapy and prophylactic stoma mesh in order to
identify risk factors affecting parastomal hernia formation. To
avoid small sample sizes in the multivariate Cox regression
analysis, the ASA score and WHO performance status were
re-coded into dichotomous variables (ASA 1–2 versus 3–4
and WHO performance grade 1–2 versus 3–4). A p-value of
<0.05 was considered as statistically significant.
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Results

Of the 206 patients included, 145 (70 %) had undergone an
APE and 61 (30 %) a HA. Their clinical characteristics are
presented in Table 1. In total, 71 (34%) patients had received a
prophylactic stoma mesh.

There was no statistical difference between patients with
and without a mesh as regards age, gender, preoperative albu-
min levels, ASA score, body mass index (BMI), smoking,
cardiovascular and diabetic disease. There was a small statis-
tical difference concerning the WHO performance scale with
fitter patients in the mesh group (Table 1).

The surgical, pathological and follow-up data are presented
in Table 2. A resection with a curative intent was performed in
165 (80 %) patients. In total, 71 (34 %) developed surgical
complications and 5 (2%) underwent a re-laparotomy, with no
difference between the groups. There were no mesh-related
complications, such as abscess, fistula formation, intestinal
erosion or obstruction, necessitating mesh removal. The in-
hospital mortality was 1.5 %.

After 12 months of follow-up, 187 patients (91 %)
were alive and all were available for the analysis of
parastomal hernia formation. The median follow-up time
was 31 (12–202) months to the date of the appearance of
either a clinically or CT-verified parastomal hernia or to
the date of the last corresponding examinations in patients

without a parastomal hernia. CT scans were available in
141 (75 %) patients.

Parastomal hernia

There was no difference in the parastomal hernia frequency
diagnosed on clinical examination or diagnosed on the CT
scans as regards the usage of prophylactic stoma mesh or
not (Table 3). When clinical and CT scan examinations were
combined, there were still no differences observed. The hernia
sac contained omentum or intestinal loops in 26 (81 %) versus
26 (60 %) patients with and without a mesh, respectively (p=
0.155). Four patients underwent an elective operation because
of a parastomal hernia, with no difference between the groups
(Table 3). There was no difference in the parastomal hernia
rate between the two time periods 2007–2009 (Vipro mesh,
n=45) and 2010–2011 (ProGripmesh, n=26; p=0.647). In the
Coxmultivariate analysis presented in Table 4, the presence of
a prophylactic stomamesh did not affect the risk of parastomal
hernia formation. A high BMI was the only independent risk
factor for parastomal hernia formation when the analysis was
performed with parastomal hernia detected at clinical exami-
nation and/or CT (Table 4). In an additional Cox regression
analysis, risk factors for parastomal hernia formation at only
clinical presentation were smoking (adjusted hazard ratio

Table 1 Clinical characteristics
of rectal cancer patients with a
colostomy in the county of
Västmanland between 1996 and
2012

No stoma mesh, n=135 Stoma mesh, n=71 P

Agea (years) 72 (38–88) 70 (48–88) 0.902

Gender 0.816

Male 84 (62) 43 (61)

Female 51 (38) 28 (39)

BMIa (kg/m2) 25 (17–37) 26 (19–36) 0.154

ASA score 0.763

1–2 79 (59) 40 (56)

3–4 56 (41) 31 (44)

WHO performance score 0.008

1–2 115 (85) 69 (97)

3–4 20 (15) 2 (3)

Preoperative albumina (g/l) 36 (25–46) 37 (23–46) 0.521

Smoking 0.850

No 47 (35) 33 (46)

Yes 17 (12) 10 (14)

Past 31 (23) 24 (34)

Missing 40 (30) 4 (6)

Cardiovascular disease 69 (51) 40 (56) 0.475

Diabetes mellitus 25 (19) 16 (23) 0.543

Values in parentheses are percentages unless otherwise indicated

BMI body mass index, ASA American Society of Anesthesiologists, WHO World Health Organisation
a Values are median (range)
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[HR]=3.11, 95 % confidence interval [CI]=1.22–7.94) and
BMI (HR=1.09, 95 % CI=1.00–1.18).

Discussion

Prophylactic stoma mesh did not reduce the rate of parastomal
hernias in this population-based study comparing two time
periods, where the main difference between the compared
groups was the use of a prophylactic mesh. No serious
stoma-related complications occurred and no mesh was re-
moved during the follow-up period. BMI was the only inde-
pendent risk factor for parastomal hernia formation in the
multivariate analysis. Patients with a prophylactic mesh were
more fit (lowerWHO performance score) but were more often
treated with postoperative chemotherapy, which could explain
the high frequency of parastomal hernia in the mesh group;
however, in the multivariate analysis, chemotherapy was not
associated with the development of a parastomal hernia.

To our knowledge, this studywith 206 patients included is the
largest on parastomal hernia mesh prophylaxis and exceeded the
129 patients in three small and heterogeneous, randomised stud-
ies [13, 15, 16]. These trials varied in case mix, age of

participants, inclusion of emergency operations or not, type of
stoma, type of mesh and its placement and outcome measures.
The presented CT-verified parastomal hernia rate of 53 % in
patients without a prophylactic mesh is comparable with previ-
ous reports [3, 7, 19]. A parastomal hernia rate of 53 % in
patients with a prophylactic mesh is, however, remarkably much
higher than in the small randomised clinical trials [14, 16] but
somewhat lower than that reported in a recent small retrospective
study with a parastomal hernia rate of 59 % detected with CT
[20]. A parastomal hernia rate of 50 % in patients with a pro-
phylactic mesh, compared with 94 % without, was also reported
in a recent randomised trial; however, the mesh was placed in an
intraperitoneal/inlay position [21]. In the present study, the mesh
was, in all cases, placed in the retro-muscular plane and by a
small number of experienced colorectal surgeons according to a
standardised surgical technique.

It has been proposed that patients with a prophylactic mesh
and a parastomal hernia may experience less discomfort [14].
At clinical examination in the present study, a parastomal her-
nia was detected in 25 % of the patients, without any differ-
ence between the groups. Most probably, only patients with
obvious hernias and patients having local discomfort were
detected, and in addition, there was no difference in the

Table 2 Surgical, pathological
and follow-up data on rectal
cancer patients with a colostomy
in the county of Västmanland
between 1996 and 2012

No stoma mesh, n=135 Stoma mesh, n=71 P

Type of resection 0.107

Hartmann’s procedure 45 (33) 16 (23)

Abdominoperineal excision 90 (67) 55 (77)

Radicality 0.966

Locally radical 109 (81) 56 (79)

Locally radical+metastases 20 (15) 12 (17)

Palliative (± metastases) 6 (4) 3 (4)

Postoperative complication 66 (49) 30 (42) 0.359

Postoperative surgical complications 48 (36) 23 (32) 0.194

Re-laparotomy 2 (1) 3 (4) 0.343

In-hospital mortality 1 (1) 2 (3) 0.276

CRM≤1 mm 25 (19) 13 (18) 0.986

Postoperative chemotherapy 34 (25) 24 (34) 0.048

Values in parentheses are percentages

CRM circumferential resection margin

Table 3 Parastomal hernia
formation in rectal cancer patients
operated with and without a
prophylactic stoma mesh in the
county of Västmanland between
1996 and 2012, alive 1 year
postoperatively and available for
the analysis

No stoma mesh Stoma mesh P

Clinically verified parastomal hernia (n=187) 31 / 124 (25) 16 / 63 (25) 0.953

CT-verified parastomal hernia (n=141) 43 / 81 (53) 32 / 60 (53) 0.176

CT- and clinically verified parastomal hernia (n=187) 49 / 115 (43) 34 / 66 (52) 0.247

Follow-up (months)a 36 (12–202) 24 (12–89)

Re-operation due to parastomal hernia 3 (2) 1 (1)

Values in parentheses are percentages unless otherwise indicated
a Values are median (range)
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stoma-related re-operation rates between the groups.
Furthermore, in the majority of patients with a prophylactic
mesh, the stoma sac contained either omentum or intestinal
loops (81 %), contradicting less discomfort and smaller herni-
as in the mesh group. The low rate of surgical correction of
stomal hernias in Sweden reflects, in all probability, the re-
strictive policy common in this country, which in turn is based
on a limited number of patients suffering from severe discom-
fort and characterized by old age and different co-morbidities:
the policy is also coloured by the bad results previously
achieved after stomal hernia surgery.

Smokers had an increased risk of developing a parastomal
hernia at clinical examination. Smoking is a well-known risk
factor for complications after surgery and has also been identi-
fied as a risk factor for recurrence after inguinal hernia surgery
[22]. Smoking has been shown to decrease tissue oxygenation
and impair proliferative response [23], which could result in
larger parastomal hernias. Whether smoking has a causative

effect in stomal hernia formation is unknown, but the multivar-
iate analysis found no association with parastomal hernias.

Two different mesh sizes have been used during the study
period, from 2007 to 2009, a 10×10 mesh was used, as de-
scribed by Jänes et al. [14], and from 2010 onward, a 15×9-cm
mesh, both being lightweight polypropylene meshes. There
was no difference in the rate of parastomal hernia incidence
between these two time periods. In the study by Serra-Aracil
et al. [16], a 15×15-cm mesh was used and could be one ex-
planation for having a parastomal hernia rate of 22%; however,
patients with a BMI above 35 kg/m2 and patients with dissem-
inated disease were excluded, contrary to the present study.

Placing a prophylactic mesh in the retro-muscular plane
was safe, and there were no stoma-related complications, as
also previously reported [2, 14, 16, 19]. The mesh is, never-
theless, costly and the procedure prolongs the operative time.
Hopefully, the ongoing randomised trials will clarify the role
of prophylactic stoma mesh in preventing parastomal hernia.

The groups with and without a mesh were comparable in
respect to clinical and surgical characteristics, but the low num-
ber of patients included (even though this is the largest study to
date) and its retrospective non-randomised design are the main
limitations of the present study. Parastomal hernia definition on
CT is difficult and might have identified some false negative
cases; however, the radiologist was blinded to the presence of
mesh, and in addition, there was no difference in the parastomal
hernia rates between the two groups at clinical examination.
There were more patients in the no-stoma mesh group that
only underwent clinical examinations, which explains the
fact that the stoma hernia rate was lower when clinical
and CT examinations were combined in the two groups.
When clinical and CT examinations were compared sepa-
rately, however, the hernia rates with or without a prophy-
lactic stoma mesh were exactly the same, 25 and 53 %,
respectively.

Conclusion

Half of the patients with a permanent colostomy developed a
parastomal hernia, regardless of whether a prophylactic stoma
mesh was implemented or not during the index operation.
High BMI is a risk factor for parastomal hernia formation.
Placement of a prophylactic stoma mesh outside clinical trials
is now not recommended at our department until convincing
results from large randomised trials have been presented.
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WHO performance status
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