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Peritoneal Approach to Prosthetic Mesh Repair
of Paraostomy Hernias

PAUL H. SUGARBAKER, M.D.

A new method for repair of large hernias at stoma sites is
presented. The old abdominal incision is reopened and prosthetic
mesh is sutured in place aseptically. The bowel courses above
the mesh to be secured to the lateral abdominal wall creating
a flap valve. Seven paraostomy hernia repairs in six patients
were performed with no recurrences in a 4- to 7-year follow-
up. The peritoneal approach to insertion of prosthetic mesh
into the hernia defect is recommended especially for recurrent
paraostomy hernias. This technique is appropriate for a hernia
that possesses a large fascial defect.

HE INCIDENCE OF PARAOSTOMY HERNIA approaches
30% following abdominoperitoneal resection. I-2

Following more extensive dissections, such as pelvic
exenteration, the incidence is yet higher. Some authors
have suggested that paracolostomy herniation may be
reduced if the colon is brought to the abdominal wall
through a retroperitoneal approach.3 Others have found
this to reduce the incidence of hernia little or not
at all.2'4
The incidence of paraostomy hernia recurrence fol-

lowing a standard repair is difficult to determine from
the surgical literature. However, success with the tech-
nique is limited and recurrence rates of 50% are not
unusual.

Three different approaches to paraostomy hernia repair
have been previously reported. Thorlakson advocated a
direct surgical attack on the hernia; the hernia, usually
occurring lateral to the stoma site, is opened, the sac is
dissected away, colon is secured to the abdominal side
wall and fresh fascial edges are tightened up around the
intestine.5 Goligher suggested an operation to resite the
colonic stoma with direct repair of the abdominal wall
defect.4

In large hernias present many years or recurring
following repair, direct reapproximation of fascia to
close the defect may not be possible. Use of a prosthetic
mesh is indicated in this situation. However, its use may
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be contraindicated because of bacterial contamination
of the mesh by the stoma itself which must be within
the operative field. Rosin and Bonardi, Abdu, and more
recently Garajobst and Sullivan advocated the use of
Marlex mesh within a contaminated operative field
surrounding a stoma. They reported only minor problems
with sepsis in the seven patients studied.3'6'7 Nevertheless,
the use of foreign material in a contaminated operative
field should be avoided if possible.

In the present report, prosthetic mesh is advocated
for repair of the fascial defect without the problems that
bacterial contamination of the operative field presents.
The stomal bud is not disturbed so that return to normal
intestinal function is rapid. In addition, the colon is led
out through a mesh flap valve so that further herniation
out around the colon is unlikely.

Methods and Results
The intestine is prepared as for a colonic operation

using mechanical and antibiotic preparation. A short
course of perioperative systemic antibiotics is begun
before surgery. To facilitate location of the colon intra-
operatively, a large rubber catheter or colonoscope is
passed approximately 20 cm into the colon. The colonic
stoma is walled off from the operative field using an
adhesive plastic drape.

Figure 1 shows a large paracolostomy hernia appro-
priate for this type of repair. Figure 2 shows the anatomic
situation one encounters with small intestine alongside
the exiting colon and often omentum caught up in the
hernia sac. Fascial edges are attenuated and the perito-
neum and skin are greatly stretched out.
The surgical approach to this procedure differs from

other repairs done for hernias at the site of the colonic
stoma in that the old midline or paramedian abdominal
incision is reopened. After the old incision has been
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FIG. 5. The abdomen is closed with the hernia repaired.

mesh. The dangers of infection of this mesh are kept at
a minimum because the operative field is completely
uncontaminated. Contamination is prevented by posi-
tioning the prosthetic mesh into the hernia defect through
a peritoneal approach.8

Paraostomy hernias occur almost exclusively at the
lateral aspect of the bowel brought up through the
abdominal wall. One wonders if the initial defect is
failure of the bowel serosa to adhere to the tissues of
the abdominal wall. Sutures are difficult to position
lateral to the exiting segment of bowel; the difficulty of
placing sutures in this area may lead to hernias occurring
at this site.
Our experience with prosthetic mesh repair of seven

paraostomy hernias has been excellent. In long-term

TABLE 1. Results ofProsthetic Mesh Repair ofSeven
Parastomal Hernias

Previous
Site of Recur- Follow-up

Patient Initial Procedure Hernia rences (Years)

1 Pelvic exenteration Colostomy 2 7
2 Pelvic exenteration Colostomy 1 6
3 Abdominoperineal

resection Colostomy 1 6
4 Pelvic exenteration Urostomy 0 5
5 Pelvic exenteration Colostomy 2 4
5 Pelvic exenteration Urostomy 1 4
6 Pelvic exenteration Colostomy 1 4

follow-up the prosthetic mesh has not become infected.
The fibrous ingrowth that surrounds the mesh with time
has prevented recurrence of a hernia in all seven ostomy
sites. Other problems such as prolapse and stenosis have
not occurred. In the urostomy patients no urine stasis
within the conduit or increase in the frequency of
urinary tract infections occurred. Our unusually low
incidence of recurrence may be in part due to the flap-
like valve that exists over the bowel as it passes from
the peritoneal cavity to exit at the skin. In this situation,
an increase in intra-abdominal pressure is exerted onto
the mesh and then onto the bowel. The oblique course
of the bowel behind the overlying prosthetic mesh
prevents intra-abdominal forces from separating the
bowel from the lateral portion of the ostomy. Further
surgical experience with this paraostomy hernia repair
is indicated; however, our favorable initial results suggest
that it is indicated especially for recurrent hernias or
hernias with a large fascial defect.
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PARAOSTOMY HERNIA REPAIR

... .. .

PREVIOUS INCISION

FIG. 1. In a paracolostomy or paraurostomy hernia, bowel and
omentum are usually found within the hernia sac.

widely opened, Kocher clamps or a self-retaining retractor
are used to elevate the fascial edge of the left side of the
abdominal incision. As adhesions are dissected away,
the contents of the hernia sac are delivered into the
abdominal cavity (Fig. 3). The portion of the colon
exiting through the colonic stoma is easily located
because it was earlier intubated with a large catheter or
colonoscope.

It is important to identify clearly the fascial ring at
the perimeter of the hernia. It is not necessary to dissect
the parietal peritoneum out of the hernia sac, but this
is usually accomplished without difficulty if the exposure
is adequate. A ring of prosthetic mesh is cut so it will
snugly fill the fascial defect. Individual sutures are placed
at approximately 1-cm intervals around the fascial ring
except directly laterally where the colon will enter the
abdominal cavity from the subcutaneous tissue. Sutures
are secured to the mesh so that each suture is under the
same stress, and it is, therefore, unlikely that individual
sutures will pull through. The colon is led out over the
mesh to the left lateral abdominal wall and is secured
there with sutures (Fig. 4). The abdominal incision is
closed in a routine manner (Fig. 5).

Six recurrent and one primary paraostomy hernias
have been repaired using prosthetic mesh positioned
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FIG. 3. A peritoneal approach is taken to expose the paraostomy
hernia. Usually this means opening an old midline or paramedian
incision.

through a peritoneal approach (Table 1). No recurrences
have been observed with a minimum 4-year follow-up.
In Patient No. 4, a hernia defect surrounding an ileal
conduct had caused incarceration of small bowel within
this hernia. This resulted in anuria. Prosthetic mesh
repair has provided 5 years of good function. No other
ostomy problems such as prolapse, fistulization, stenosis,
or retraction have resulted from the repair of these seven
paraostomy hernias.

Discussion
In a small paraostomy hernia in which a small fascial

defect leads to the accumulation of bowel and omentum
in a subcutaneous pocket, hernia repair is often accom-
plished by a direct surgical attack on the problem. The
hernia is opened, the fascial defect is closed with non-
absorbable suture material, and the hernia defect adjacent
to the bowel wall is carefully obliterated.5 Although this
simple surgical procedure meets with success in most
patients, success is not always achieved. Patients with
recurrent paraostomy hernias tend to have a large fascial
defect that can only be closed under great tension. Even
with the most meticulous technique, repair of these
large hernias usually fails and recurrent hernia can be
seen sometimes just weeks after repair. In this report we
present a method of hernia repair utilizing prosthetic

FIG. 2. Anatomic situation usually encountered in a recurrent paraos-

tomy hernia. The fascial ring is large with attenuated edges.

FIG. 4. Prosthetic mesh is used to close the hernia defect. The bowel
loop exiting at the ostomy site is secured lateral to the mesh.
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FIGURE 10. “Stove pipe hat” mesh technique of parastomal
hernia repair.

FIGURE 11. Sugarbaker mesh technique of parastomal hernia
repair.

keyhole technique and none using the Sugarbaker technique, and Pas-
tor et al reported a reherniation in 2 of 3 patients after keyhole repair
and in 2 of 7 (28.6%) patients after Sugarbaker repair.14

Berger and coworkers39 report on the use of a sandwich tech-
nique, which combines the Sugarbaker and the keyhole techniques.39

A PVDF-PPM was used throughout. After a median follow-up of
20 (range 6–48) months, one of 47 (2.1%) patients had a recurrent
hernia.

COMPARISON OF TECHNIQUES
The results of pooled data for the different techniques of paras-

tomal hernia repair are summarized in Table 7. Logistic regression
analyses were performed with the outcomes recurrence, wound in-
fection, mesh infection, and overall complications.

Suture repair resulted in an increased recurrence rate compared
to other techniques (P < 0.0001). The recurrence OR for suture repair
versus laparoscopic repair equaled 8.88 (95% CI 5.2–15.1). The other
techniques did not differ significantly from laparoscopic, although
both open intraperitoneal (P = 0.07) and sublay (P = 0.07) tech-
niques approached significance in favor of these techniques. Within
the laparoscopic procedures, the Sugarbaker technique resulted in a
significantly lower recurrence rate compared with the keyhole tech-
nique (OR 2.3, 95% CI 1.2–4.6; P = 0.016).

The risk of mesh infection did not differ between mesh tech-
niques (P = 0.99) with an overall rate of 2.3% (95% CI 1.3–3.9).
Similarly, other postoperative morbidity (P = 0.43) and overall post-
operative morbidity (P = 0.38) did not differ between all surgical
techniques. Wound infection was higher in suture repair than in the
other techniques (OR 4.0, 95% CI 1.7–9.5; P = 0.02).

DISCUSSION
Despite the abundance of literature on parastomal hernia repair,

it is not possible to draw firm conclusions about the preferred tech-
nique. Suture repair should be abandoned because in this technique
recurrence rate is significantly higher than in any other technique.
The results of open and laparoscopic techniques are similar. Laparo-
scopic repair using the Sugarbaker technique results in significantly
less recurrences than with the keyhole technique.

The majority of the literature about treatment of parastomal
hernia consists of retrospective studies and case series with only small
numbers of patients. There have been no randomized clinical trials
published to date. The study populations are diverse with different
types of stomas and some series also include rerepairs. The outcome
parameters are ill defined, and the method of follow-up to detect post-
operative complications or recurrent hernias differs between series.

TABLE 7. Summary of Pooled Proportions of Outcome Measures Per Surgical Technique for Parastomal Hernia Repair

Complications (95% CI)

Technique No. Studies No. Repairs Wound Infection Mesh Infection Other Recurrence, %∗ (95% CI)

Suture repair 5 106 11.8% (6.1–20.2) - 10.8% (5.3–18.9) 69.4% (59.7–78.3)
Onlay mesh 8 176 1.9% (0.4–5.5) 2.6% (0.7–6.4) 8.3% (4.5–13.7) 17.2% (11.9–23.4)
Sublay mesh 3 42 4.8% (0.6–16.2) 0% (0.0–8.4) 7.1% (1.5–19.5) 6.9% (1.1–17.2)
Open intraperitoneal mesh 5 65 - - - -

Sugarbaker 1 20 5.0% (0.1–24.9) 0 (0.0–16.8) 10.0% (1.2–31.7) 15.0% (3.2–37.9)
Keyhole 4 45 2.2% (0.0–11.8) 2.2% (0.0–11.8) 17.8% (8.0–32.1) 7.2% (1.7–16.0)

All laparoscopic mesh 12 338 3.3% (1.6–5.7) 2.7% (1.2–5.0) 12.7% (10.2–17.5) 14.2% (10.7–18.0)
Sugarbaker 6 110 — — — 11.6% (6.4–18.0)
Keyhole 7 160 — — — 34.6% (13.1–60.3)
Sandwich 1 47 2.1% 0 2.1% 2.1%

∗Weighted pooled proportion using only studies with 12 months mean follow-up.
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FIGURE 7. Meta-analysis (fixed-effects model;
I2 = 52%; χ2 = 10.4, P = 0.0644) of proportion
of recurrences of laparoscopic mesh repair of
parastomal hernia using the Sugarbaker tech-
nique. The square size represents the weight of
the study, and the horizontal line through the
square represents the CI of the effect estimate.

FIGURE 8. Schematic illustrations of the anatomic positions of
prostheses placement in parastomal hernia repair. Arrows indi-
cate direction of dissection. A, Onlay mesh is subcutaneously
placed and fixed onto the fascia of the anterior rectus sheath.
B, Intraperitoneal (underlay) mesh is placed intra-abdominally
onto the peritoneum. C, Sublay (retromuscular) mesh is placed
dorsally to the rectus abdominis muscle and anterior to the pos-
terior rectus sheath. Inlay mesh (not shown) is placed within
the fascial defect and sutured directly to the fascial edges; this
technique is now largely abandoned due to high recurrence
rates.40

FIGURE 9. “Keyhole” mesh technique of parastomal hernia
repair.

morbidity was 17.2% (95% CI 13.4–21.3): wound infection occurred
in 11 patients (3.3% [95% CI 1.6–5.7[), mesh infection in 9 pa-
tients (2.7% [95% CI 1.2–5.0]) and other complications in 43 patients
(12.7% [95% CI 9.4–16.8]).

Meta-analyses of the pooled patient data for recurrence as-
sociated with the keyhole and Sugarbaker techniques are shown in
Figures 6 and 7, respectively. In 6 studies reporting on 110 Sug-
arbaker repairs,10,26,29,31,32,34 a recurrent hernia was reported in 13
patients (11.6% [95% CI 6.4–18.0]). In 7 studies reporting on 160
repairs using the keyhole technique,10,26,27,30,32–34 recurrence was re-
ported in 38 patients (20.8% [95% CI 15.0–27.3]). All studies had a
follow-up period of at least 12 months.

Five studies included both the Sugarbaker and the keyhole tech-
niques. In 4 studies, the recurrence rate was lower in the Sugarbaker
group,14,30,36,38 whereas in 1 study, no separate data were available.32

Muysoms noted a recurrence in 8 of 11 (73%) patients after keyhole
repair and 2 of 13 (15%) patients after Sugarbaker repair.36 Craft
and coworkers38 reported a recurrence in 1 of 5 repairs done with the
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Prevention of Incisional Hernias by Prophylactic Mesh-
Augmented Reinforcement of Midline Laparotomies for

Abdominal Aortic Aneurysm Treatment

A Randomized Controlled Trial

Filip E. Muysoms, MD,! Olivier Detry, MD, PhD,y Tijl Vierendeels, MD,z Marc Huyghe, MD,§ Marc Miserez,
MD, PhD,! Martin Ruppert, MD,jj Tim Tollens, MD,!! Jean-Olivier Defraigne, MD, PhD,yy

and Frederik Berrevoet, MD, PhDzz

Background: The incidence of incisional hernias after abdominal aortic
aneurysm repair is high. Prophylactic mesh-augmented reinforcement during

laparotomy closure has been proposed in patients at high risk of incisional

hernia.

Methods: A multicenter randomized trial was conducted on patients under-

going elective abdominal aortic aneurysm repair through a midline laparot-
omy (Clinical.Trials.gov: NCT00757133). In the study group, retromuscular

mesh-augmented reinforcement was performed with a large-pore polypro-

pylene mesh (Ultrapro, width 7.5 cm). The primary endpoint was the inci-
dence of incisional hernias at 2-year follow-up.

Results: Between February 2009 and January 2013, 120 patients were recruited

at 8 Belgian centers. Patients’ characteristics at baseline were similar between

groups. Operative and postoperative characteristics showed no difference in
morbidity or mortality. The cumulative incidence of incisional hernias at 2-year

follow-up after conventional closure was 28% (95% confidence interval [CI],

17%–41%) versus 0% (95% CI, 0%–6%) after mesh-augmented reinforce-

ment (P< 0.0001; Fisher exact test). The estimated ‘‘freedom of incisional
hernia’’ curves (Kaplan-Meier estimate) were significantly different across

study arms (x2¼ 19.5, P< 0.0001; Mantel-Cox test). No adverse effect related

to mesh-augmented reinforcement was observed, apart from an increased mean
time to close the abdominal wall for mesh-augmented reinforcement compared

with the control group: 46 minutes (SD, 18.6) versus 30 minutes (SD, 18.5),

respectively (P< 0.001; Mann-Whitney U test).

Conclusions: Prophylactic retromuscular mesh-augmented reinforcement of
a midline laparotomy in patients with abdominal aortic aneurysm is safe and

effectively prevents the development of incisional hernia during 2 years, with

an additional mean operative time of 16 minutes.

Keywords: abdominal aortic aneurysm, incisional hernia, mesh
augmentation, prevention, retromuscular mesh

(Ann Surg 2015;xx:xxx–xxx)

BACKGROUND

P atients treated for an abdominal aortic aneurysm (AAA) through
a midline laparotomy have a high risk of developing an inci-

sional hernia. Incidences higher than 60% have been reported during
long-term follow-up.1,2 In Denmark, the cumulative risk for sub-
sequent incisional hernia repair after open elective aortic surgery was
10.4% after 6 years of follow-up.3 Mesh-augmented reinforcement
(MAR) during laparotomy closure has been proposed in high-risk
patients as a preventive procedure to reduce the risk of incisional
hernia. A recent meta-analysis of 6 randomized studies shows a
significant reduction of incisional hernia incidence by MAR, without
increasing postoperative complications.4 Only 1 of these trials con-
cerned surgery of patients with AAA.5

OBJECTIVES
Our research hypothesis was to reduce the incidence of inci-

sional hernia from 25% to 5% by MAR at 2-year follow-up after
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file and operating report. The magnitude of the observed effect
nevertheless makes it unlikely an assessment bias has influenced
the final outcome of the study. Although we anticipated an inclusion
period of 24 months at the start of the study, it took double the time to
achieve the sample size. This was mainly due to the rapidly growing
application of endovascular treatment of AAA during the study
period and the difficulty to organize the availability of the abdominal
wall surgeon during the vascular surgery program. This has led to a
high number of nonincluded eligible patients as depicted in the flow
diagram of the study in Figure 1. Our study size was not large enough
to detect complications with a low frequency such as mesh infection,
chronic abdominal wall pain, or difficulty to access the abdomen
during subsequent abdominal operations.

Interpretation
No incisional hernias were observed in the MESH group.

Many previous published randomized controlled trials (RCTs) have
also resulted in an incisional hernia rate close to zero for MAR.9–14

On the contrary, an RCT previously published showed that patients
with AAA had an incisional hernia rate of 14% (5/37) in the mesh
group compared with 37% (16/43) in the control group (P¼ 0.002).5

In our study, the randomized part of the operation was performed by
surgeons with specific experience in abdominal wall surgery, which
might have resulted in a more appropriate overlap of the mesh
beyond the laparotomy incision. This is most critical in the cranial
and caudal part of the incision. This is well known to be very
important from successful retromuscular incisional hernia repair.15

The mesh is placed behind the intact linea alba cranially and beyond
the pubic bone caudally for at least 3 cm.

Although the study protocol required an suture length to
wound length ratio (SL/WL) ratio of at least 4, this was achieved
only in one-third of the patients. It has been stated that an SL/WL
ratio of less than 4 is associated with a significant higher number of
incisional hernia in patients with AAA.16 Therefore, the correct

application of the evidence-based principles of abdominal wall
closure is very important.17,18 Our study shows that implementation
of these principles is not easy, even with surgeons specialized in
abdominal surgery. Nevertheless, analysis on the risk factors for
incisional hernia as shown in Table 5 did not show an increased
incidence of incisional hernia when the SL/WL ratio was less
than 4.

Some concerns have been raised on the prophylactic use of
mesh augmentation in a study on 16 obese patients with a high
number of mesh-related complications.19 Our study did not show any
serious adverse event related to the mesh implantation in a retro-
muscular position. The meta-analysis of MAR was reassuring on the
complications of prophylactic mesh implants, with an increase of
postoperative seroma, mainly attributable to MAR in an onlay
position.4,13 This was recently confirmed by the short-term outcome
published of a large RCT on MAR in patients with body mass index
of greater than 27 kg/m2 or AAA.20 In this 3-armed RCT in 480
patients, primary suture was compared with MAR either in onlay or
in retromuscular position. On the basis of the short-term results,
primary mesh augmentation was considered a safe procedure with
only an increase in seroma formation after onlay mesh augmentation
but without an increased risk of surgical site infection.

A surprising finding during the analysis of our outcome data
was a significant higher number of pulmonary complications in the
NONMESH group (Table 3). Baseline data of both arms showed no
difference in number of smokers or patients with chronic obstructive
pulmonary disease. Although one might expect an increase in
pulmonary complications in the MESH group, because of an
assumed decrease in abdominal wall compliance, the opposite
was found. Because of the lack of rationale to explain this finding,
it is probably a false-positive observation that requires confirmation
in other ongoing studies on MAR.

Of the 16 patients in the NONMESH group diagnosed with an
incisional hernia, 4 patients had an incisional hernia repair and thus
the incisional hernia repair rate at 24 months was 7% (4/58). This is
in line with the data from the Danish database as reported by
Henriksen et al.3 The Danish national databases can report only
on the number of patients who after a specific type of surgery (eg,
‘‘elective aortic surgery’’) have a subsequent other intervention
within Denmark (eg, ‘‘incisional hernia repair’’). This ‘‘incisional
hernia repair rate’’ will obviously underestimate significantly the
true number of incisional hernias in this patient population. From
other publications of the Danish databases, we know that the
‘‘reoperation rate’’ after ‘‘incisional hernia repair’’ is underestimat-
ing the overall risk for recurrence by 5-fold.21 Thus, only 1 of 5
patients with a recurrence after incisional hernia repair had a repair
operation. Probably comparable numbers would be found if a similar
study was conducted on the patients who had elective aortic surgery
and their overall risk for incisional hernia. In our study, 4 of 16
patients (25%) with an incisional hernia had undergone a repair
operation in the first 24 months after surgery. A further increase, both
in incisional hernia rate and incisional hernia operation rate, is
expected with longer follow-up.2,3

Generalizability
State-of-the-art retromuscular placement of a mesh requires

some expertise and training. Vascular surgeons do not regularly
perform abdominal wall reconstructions in their practice. Moreover,
the additional surgical time needed to perform a retromuscular mesh
implantation at the end of a long vascular procedure might be an
important hindrance to the routine application of MAR in patients
with AAA. Nevertheless, our results are overwhelmingly in favor of
the MAR. Future research will focus on avoiding the retromuscular
dissection during MAR, with onlay mesh positioning or with specific

FIGURE 2. Estimated freedom of incisional hernia curves
(Kaplan-Meier) in 114 patients treated for abdominal aortic
aneurysm through a midline laparotomy randomly allocated to
conventional laparotomy closure or closure of the wound with
a prophylactic retromuscular mesh-augmented reinforcement.
They were significantly different across study arms (x2¼19.50,
P<0.0001; Mantel-Cox test).
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Background: The incidence of incisional hernias after abdominal aortic
aneurysm repair is high. Prophylactic mesh-augmented reinforcement during

laparotomy closure has been proposed in patients at high risk of incisional

hernia.

Methods: A multicenter randomized trial was conducted on patients under-

going elective abdominal aortic aneurysm repair through a midline laparot-
omy (Clinical.Trials.gov: NCT00757133). In the study group, retromuscular

mesh-augmented reinforcement was performed with a large-pore polypro-

pylene mesh (Ultrapro, width 7.5 cm). The primary endpoint was the inci-
dence of incisional hernias at 2-year follow-up.

Results: Between February 2009 and January 2013, 120 patients were recruited

at 8 Belgian centers. Patients’ characteristics at baseline were similar between

groups. Operative and postoperative characteristics showed no difference in
morbidity or mortality. The cumulative incidence of incisional hernias at 2-year

follow-up after conventional closure was 28% (95% confidence interval [CI],

17%–41%) versus 0% (95% CI, 0%–6%) after mesh-augmented reinforce-

ment (P< 0.0001; Fisher exact test). The estimated ‘‘freedom of incisional
hernia’’ curves (Kaplan-Meier estimate) were significantly different across

study arms (x2¼ 19.5, P< 0.0001; Mantel-Cox test). No adverse effect related

to mesh-augmented reinforcement was observed, apart from an increased mean
time to close the abdominal wall for mesh-augmented reinforcement compared

with the control group: 46 minutes (SD, 18.6) versus 30 minutes (SD, 18.5),

respectively (P< 0.001; Mann-Whitney U test).

Conclusions: Prophylactic retromuscular mesh-augmented reinforcement of
a midline laparotomy in patients with abdominal aortic aneurysm is safe and

effectively prevents the development of incisional hernia during 2 years, with

an additional mean operative time of 16 minutes.
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BACKGROUND

P atients treated for an abdominal aortic aneurysm (AAA) through
a midline laparotomy have a high risk of developing an inci-

sional hernia. Incidences higher than 60% have been reported during
long-term follow-up.1,2 In Denmark, the cumulative risk for sub-
sequent incisional hernia repair after open elective aortic surgery was
10.4% after 6 years of follow-up.3 Mesh-augmented reinforcement
(MAR) during laparotomy closure has been proposed in high-risk
patients as a preventive procedure to reduce the risk of incisional
hernia. A recent meta-analysis of 6 randomized studies shows a
significant reduction of incisional hernia incidence by MAR, without
increasing postoperative complications.4 Only 1 of these trials con-
cerned surgery of patients with AAA.5

OBJECTIVES
Our research hypothesis was to reduce the incidence of inci-

sional hernia from 25% to 5% by MAR at 2-year follow-up after
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Systematic review

Meta-analysis of prophylactic mesh to prevent parastomal
hernia
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Background: Rates of parastomal hernia following stoma formation remain high. Previous systematic
reviews suggested that prophylactic mesh reduces the rate of parastomal hernia; however, a larger trial
has recently called this into question. The aim was to determine whether mesh placed at the time of
primary stoma creation prevents parastomal hernia.
Methods: The Cochrane Central Register of Controlled Trials, MEDLINE, Embase and CINAHL were
searched using medical subject headings for parastomal hernia, mesh and prevention. Reference lists
of identified studies, clinicaltrials.gov and the WHO International Clinical Trials Registry were also
searched. All randomized clinical trials were included. Two authors extracted data from each study
independently using a purpose-designed sheet. Risk of bias was assessed by a tool based on that developed
by Cochrane.
Results: Ten randomized trials were identified among 150 studies screened. In total 649 patients were
included in the analysis (324 received mesh). Overall the rates of parastomal hernia were 53 of 324 (16⋅4
per cent) in the mesh group and 119 of 325 (36⋅6 per cent) in the non-mesh group (odds ratio 0⋅24, 95
per cent c.i. 0⋅12 to 0⋅50; P < 0⋅001). Mesh reduced the rate of parastomal hernia repair by 65 (95 per
cent c.i. 28 to 85) per cent (P = 0⋅02). There were no differences in rates of parastomal infection, stomal
stenosis or necrosis. Mesh type and position, and study quality did not have an independent effect on this
relationship.
Conclusion: Mesh placed prophylactically at the time of stoma creation reduced the rate of parastomal
hernia, without an increase in mesh-related complications.
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Introduction

Parastomal hernia is one of the more common complica-
tions of stoma creation, with reported rates of up to 50
per cent when assessed clinically1 and 80 per cent when
assessed by CT2. Although many of these hernias are
asymptomatic and can be managed conservatively, some
patients suffer significant morbidity, including pain, stoma
leakage and skin excoriation. More significantly, incarcer-
ation, obstruction or strangulation may occur, mandating
emergency hernia repair. Surgical repair is difficult and
plagued by high recurrence rates: primary repair is associ-
ated with a 46–100 per cent failure rate1, with recurrence
in up to 33 per cent of patients3. Even with mesh repair,
6⋅9–17 per cent of hernias recur4.

The high rate of parastomal hernia has led to the
practice of prophylactic mesh reinforcement at the time
of stoma creation. Previous systematic reviews5–9 have

demonstrated a reduction in parastomal hernia rates with
prophylactic mesh, and this approach has been shown to
be cost-effective10, yet the method is not used widely. At
the time of the most robust previous systematic review5 it
was postulated that the lack of uptake of mesh was because
the majority of evidence had come from observational
studies; a survey of 70 Swiss surgeons found that 40 per
cent were not convinced of the benefit11. In addition,
the use of surgical mesh is being scrutinized increasingly
after high rates of complications following transvaginal
mesh placement, and a US Food and Drug Administration
warning against its use12.

Subsequent to the review by Shabbir and colleagues5,
several small RCTs continued to lend support to
prophylactic mesh use; however, most recently, in 2015,
evidence emerged to the contrary. First, a large random-
ized trial13 found no reduction in parastomal herniation

© 2016 BJS Society Ltd BJS 2017; 104: 179–186
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