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Abstract

Purpose The optimal technique and mesh type for
parastomal hernia repair have yet to be ascertained. Bio-
logic meshes have been advocated in parastomal hernia
repair due to purported resistance to infection in contami-
nated fields. The aim of this study was to evaluate the
effectiveness of additionally cross-linked acellular porcine
dermal collagen mesh (Permacol™) for onlay parastomal
hernia repair.

Methods A retrospective review of case notes, and
abdominal CT scans when available, was performed for
consecutive patients who had a parastomal hernia repaired
between January 2007 and May 2010. All hernias were
repaired with onlay placement of the biologic mesh. Her-
nias were classified according to the Moreno-Matias clas-
sification where CT scans were available.

Results  Over a 34-month period, 30 consecutive patients,
median age 74 years, 17 female, underwent parastomal
hernia repair using onlay biologic mesh. There were 23
paracolostomy and seven paraileostomy hernias. The
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hernia was primary in 26 patients. Pre-operative CT scans
were available in 18 patients (Moreno-Matias Type 1 = 1,
Type 2 = 4, Type 3 = 13). There was one perioperative
death, and 29 patients were available for follow-up, and
median duration of follow-up (either CT or clinical) was
36 months (range 3-79). Twenty-six patients developed
recurrence of the parastomal hernia (89.6 %), and median
time to recurrence was 10 months (range 3-72),with
Moreno-Matias Type 1 = 0, Type 2 = 4, Type 3 = 14,
unknown = 8. Fifteen out of 26 patients have had repairs
of the recurrence using a variety of techniques. Of these, 10
patients have had further recurrence.

Conclusion Onlay repair of parastomal hernia with cross-
linked porcine dermal collagen biologic mesh reinforce-
ment has poor long-term outcomes with unacceptably high
recurrence rates and should not be performed.

Keywords Parastomal - Hernia - Biologic - Mesh -
Permacol - Recurrence

Introduction

The reported incidence of parastomal hernias ranges from 4
to 48 %, and it has been proposed that parastomal herni-
ation is an inevitable consequence of stoma formation [1].
The disparity in the reported incidence is related to the
length and intensity of follow-up. Parastomal herniation
may significantly adversely affect quality of life and psy-
chological well-being and has a huge impact on healthcare
resources [2, 3]. The perception that most parastomal
hernias are asymptomatic and can be managed non-oper-
atively has recently been disputed [4]. A study of 202
ostomates with parastomal hernias and follow-up of more
than 10 years found that only 24 % of patients with
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parastomal hernias were free from symptoms [5]. It has
been demonstrated that 50 % of parastomal hernias will
occur within the first 2 years after surgery [4].

When parastomal hernias are managed surgically, the
outcomes have been poor, with high rates of recurrence [3].
Operative strategies that can be used to manage parastomal
hernias are: direct fascial repair with sutures, relocation of
the stoma and repair with a prosthetic mesh. Both sutured
repairs and relocation of the stoma are associated with high
rates of recurrence and are no longer recommended [3, 6].
Whilst we know that repairs using mesh reinforcement are
better, the ideal technique of parastomal hernia repair is not
known. Factors that are likely to affect recurrence are the
choice of mesh and the position that the mesh is placed.

Onlay mesh has been one of the most commonly
employed techniques for parastomal hernia repair and
variable recurrence rates, between 0 and 62.5 %, are
reported [3]. There has been less published on the long-
term recurrence rates using sublay placement of mesh, but
placing the mesh between the layers of the abdominal wall
may prevent mesh “lift-off” and improve recurrence rates.
Intraperitoneal techniques have been used, but there is
ongoing concern about mesh related complications [3].

The ideal mesh is unknown. Biologic meshes have been
advocated in parastomal hernia repair due to purported
resistance to infection in contaminated fields [7, 8]. How-
ever, in general, the infective complications with synthetic
mesh used in parastomal hernia repair have been low [9].
There is uncertainty about the durability of biologic mesh,
and no “head-to-head” studies have compared recurrence
rates using different mesh types and the same repair tech-
nique [6, 10, 11].

The reason for the uncertainty over the optimal opera-
tive technique and type of mesh is that published follow-up
is often short, and of poor quality [8]. There has also been
difficulty in comparison between studies. The Moreno-
Matias classification is a radiological classification used to
improve our ability to accurately characterise parastomal
hernia and allow easier comparison of different studies and
their results [12].

Our group has previously reported short-term outcomes
on the effectiveness of hexamethylene diisocyanate
(HMDI) additionally cross-linked acellular porcine dermal
collagen (PermacolTM, Covidien, Fareham, Hampshire,

UK) mesh in onlay parastomal hernia repair [13]. It was
found that recurrence was related to the position of the
stoma relative to the rectus sheath, with higher recurrence
rates in those who had the stoma placed lateral to, rather
than within, the rectus sheath. Our aim was to evaluate this
technique with longer follow-up and objective cross-sec-
tional imaging.

Methods
Study design

A retrospective review was performed of the case notes and
CT scans of consecutive patients who had an onlay repair
of parastomal hernia between July 2007 and May 2010.
Data collected included age, sex, stoma type, stoma posi-
tion in relation to the rectus sheath (ascertained either by
pre-operative abdominal computed tomography (CT) scan
and/or intraoperative findings), number of previous repairs,
and recurrence rates, both clinical and radiological.

Parastomal hernia recurrence was defined both clini-
cally, during outpatient visits, and radiologically if cross-
sectional imaging had been performed. Pre-operative and
post-operative CT scans were assessed, and the parastomal
hernia was graded according to the Moreno-Matias clas-
sification (Table 1). Two authors (AMW/NIS) indepen-
dently assessed the parastomal hernia Moreno-Matias
grade. Differences were resolved by discussion.

Inclusion/exclusion criteria

Patients over the age of 18 underwent an elective onlay
repair of an isolated parastomal hernia using HMDI cross-
linked acellular porcine dermal collagen (PermacolTM).
Any patient who had a different type of mesh placed, or the
mesh was placed in a different anatomical position was
excluded.

Surgical technique
The surgical technique used has been described previously

[13]. To recapitulate, all parastomal hernias were repaired
via a lateral approach through an inferolateral curvilinear

Table 1 Summary of Moreno-

Matias classification [12] Type Content of hernia sac
0 Peritoneum follows the wall of the bowel forming the stoma, with no formation of a sac
la Bowel forming the colostomy with a sac <5 cm
1b Bowel forming the colostomy with a sac >5 cm
2 Sac containing omentum
3 Intestinal loop other than the bowel forming the stoma
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incision, approximately 5 cm from the mucocutaneous
junction of the stoma. The hernia sac was dissected free,
the contents were reduced into the abdomen, and the defect
was closed with interrupted 1 polypropylene sutures. The
closure was reinforced with a 10 x 10 cm piece of diiso-
cyanate cross-linked acellular porcine dermal collagen
mesh (PermacolTM, Covidien, Gosport, Hampshire, UK)
with a keyhole defect cut to accommodate the stoma. The
mesh was secured in an onlay technique to the underlying
external oblique aponeurosis with interrupted 2/0
polypropylene sutures. A 10-F suction drain was routinely
placed between the biologic mesh and the abdominal wall.
The subcutaneous fat was approximated with 2/0 poly-
glactin sutures, the skin was closed with subcuticular
absorbable monofilament sutures and cyanoacrylate wound
glue was used as a waterproof dressing. No stomas were
relocated. A prophylactic single dose of cefuroxime and
metronidazole antibiotics was given on induction.

Results

Over a 34-month period between July 2007 and May 2010,
30 consecutive patients (17 female) underwent parastomal
hernia repair using onlay biologic mesh. The median age
was 74 years (range 55-88 years) (Table 2). Twenty-three
patients (76.7 %) had paracolostomy, and seven (23.3 %)
had paraileostomy hernias. Twenty-six of the hernias were
primary (86.7 %), and one was a primary parastomal her-
nia in a patient who had had a prophylactic mesh placed at
the initial surgery. Three were recurrent hernias that had
previously been repaired. Pre-operative CT scans were
available in 17 patients, and the majority demonstrated the
hernia involving multiple loops of bowel (Moreno-Matias
Grade 1; n = 1, Grade 2; n = 4, Grade 3; n = 12).

There was one perioperative death, on the sixth post-
operative day, due to renal failure in a dialysis-dependent
patient giving 29 patients available for analysis. The
median duration of follow-up was 36 months (range 3-79).
The majority, 26 out of 29 patients (89.6 %), developed
recurrence of parastomal hernia. The median time to
recurrence was 10 months (range 3-72).

Of the 26 recurrences, the majority (19) were confirmed
and characterised with CT, but seven were made using a
clinical diagnosis only. Of those that had a recurrence the

Table 2 Patient characteristics

Number of patients 30
Male/female ratio 13:17
Median age (range) in years 74 (55-88)
Colostomy/ileostomy ratio 23:7
Primary/recurrent hernias 27:3
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Table 3 Overall outcomes and relationship to stoma site
Through Lateral to p value
rectus muscle rectus muscle
Number of recurrences 9/11 15/15 p=ns
Median time to recurrence 15 (2-72) 8 (4-67) p =ns
in months (range)
Ileostomy recurrence 3/4 3/3 p =ns
Colostomy recurrence /8 12/12 p =ns

majority involved multiple loops of bowel (Moreno-Matias
Grade la; n = 1, Grade 2; n = 3, Grade 3; n = 15).

Comparison of recurrence in patients with para-
ileostomy and paracolostomy hernias revealed no differ-
ence. There were six out of seven recurrences in patients
with an ileostomy, and 20 out of 22 in patients with a
colostomy. (p = 1 Fischer exact test).

A comparison was performed of whether the position of
the stoma is relative to the rectus muscle affected recur-
rence. (Table 3) The stoma passed through the rectus
muscle in 11 patients; in 15 patients the stoma was lateral
to rectus. There were no data available in three patients. Of
the three patients who did not have a recurrence, two had a
stoma within the rectus muscle. In the remaining patient, it
was not noted on the operation note whether the stoma
passed through the rectus muscle, and they did not have a
CT scan. All stomas that passed lateral to the rectus muscle
recurred, and eight of the 10 stomas placed within rectus
recurred. (p = 0.15).

Repair of the recurrence using a variety of techniques
was performed in 15 out of 26 patients (57.7 %). Sutured
repairs were performed in 10, because at the time this was
part of our practice. Of these 10 patients, nine recurred
again after a median of 14 months (range 4-62 months).
Two stomata were re-sited, and neither had recurred after
5 years; one had the stoma re-sited, and a prophylactic
biologic onlay mesh was placed at the new site, and the
hernia recurred after 17 months; one had an onlay with
prolene, with no recurrence after 5 years, and one had a
retrorectus repair with HMDI cross-linked acellular porcine
dermal collagen as part of an abdominal wall reconstruc-
tion. This patient had no recurrence after 2 years of follow-

up.

Discussion

Parastomal hernia remains a challenging problem, and the
optimal method of repair is not known. Reported rates of
recurrence after parastomal hernia repair are variable, and
published studies have used a combination of clinical and/
or radiological methods for diagnosis, and there is no
standardization [6].
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Fig. 1 Recurrence after onlay
mesh repair

In our series nearly 90 % of patients had recurrence of
the parastomal hernia after a repair reinforced with onlay
biologic mesh. Reported recurrence rates after onlay repair
using biological mesh have not been as high as ours [3, 6,
8, 13]. However, short follow-up intervals, variable follow-
up techniques and heterogeneous patient groups may vastly
underestimate the true rate of recurrence after parastomal
hernia repair. Even within our own initial series, published
with a median follow-up of 16 months, the rate of recur-
rence was found to be much lower (57.7 %). We previously
found that recurrence was related to the position of the
stoma in the rectus sheath [13]. In fact with longer follow-
up, it has become clear that stoma position within the
rectus muscle may delay the onset of getting a recurrence,
but it does not prevent it, with 80 % of patients still having
a recurrence.

We know that the technique of the repair is important in
influencing recurrence rates [14]. There is increasing evi-
dence that retrorectus repair has a lower recurrence rate
than onlay repair in patients having complex abdominal
wall reconstruction [15, 16]. It is likely that long-term
recurrence rates after parastomal hernia repair will also see
similar differences after onlay and sublay repair, but ran-
domised comparisons of technique are lacking. It is unclear
to what degree the mesh choice influences the rate of
recurrence [3]. Largely owing to their cost, many surgeons
feel that a biological mesh is only indicated in cases of
contamination where a synthetic mesh cannot be used.
Some biologics may take longer to integrate completely
and hence may lift off the sheath easier compared with
certain synthetics, which adhere to the fascia more rapidly
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due to tissue ingrowth [17]. Whether the use of a biological
mesh is associated with a higher recurrence rate than a
synthetic mesh is a controversial topic, but a recent sys-
tematic review found no difference in recurrence rates.
[18].

The recurrence predominantly occurred in one of two
ways in our patients. The first was the mesh lifting off the
anterior rectus sheath/external oblique aponeurosis (de-
pending upon location) and the small bowel getting
incarcerated between the mesh and rectus sheath. This
tended to occur early. The second mechanism, seen later,
was after the mesh had remodelled (>12 months) with the
recurrence occurring through the central keyhole (Fig. 1).
The shape of the Permacol was detectable, but it had been
remodelled throughout by host tissue. The use of a keyhole
technique may be an important factor in our rate of
recurrence. It has been demonstrated that a hole in the
centre of a mesh tends to enlarge over time giving the
possibility of a recurrence through the keyhole defect. [14]
Whilst aperture widening is true for mesh contraction in
synthetic mesh, it has not been established for biologic
mesh [19, 20].

The future may be in prevention of parastomal hernia
with prophylactic mesh at the time of the index procedure,
particularly for patients having formation of a permanent
stoma [21, 22]. However, a recent randomised controlled
trial using biologic mesh found that prosthetic reinforce-
ment of stomas was safe, but it did not significantly reduce
the incidence of parastomal hernia formation at 24 months
[20]. We await longer-term follow-up, but even if pro-
phylactic reinforcement of the stoma does decrease the
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incidence of parastomal hernia, it is unlikely to completely
eradicate the problem, and it will remain important to find
the ideal technique and mesh for parastomal hernia repair.

Conclusion

Onlay repair of parastomal hernia with biologic mesh
reinforcement results in unacceptably high recurrence rates
and should not be performed.
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