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Summary

Background Parastomal hernia is observed in every
third patient having a stoma. The different methods of
repair still have a recurrence rate of 12-35%. Accord-
ing to increasing literature data, placing a mesh with a
preventive intention seems to decrease dramatically the
possibility of parastomal hernia formation.

Methods Between 2003 and 2009 we have placed a
3-dimensional mesh extraperitoneally, at the time of
Miles operations (14 open and 3 laparoscopic cases, total
17). This group of patients was compared in a non-ran-
domized, prospective, observational study to a control
group consisting of the same number of patients in which
open Miles operations were performed in the same
observational period. From 2012, based on this experi-
ence, a new settled device was introduced to the market
and applied for prevention and for repair of parastomal
hernia at our institute.

Results In the first trial, in the mesh group, after a 4.7-
year mean follow-up period there were no parastomal
hernia formations at all. In the non-mesh group, after
4.6-year mean follow-up period parastomal herniation
was found in 55% of the cases. In the mesh group, two
strictures were observed as complications, both of which
could be managed conservatively. Second trial’s interim
results are also very promising.

Conclusions Our experiences confirm the literature
data that placing a mesh at the time of definitive stoma
formation is preferable. The devices used by us unite the
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advantages of strengthening both sheets of the rectus
abdominis muscle. In addition, changing the operative
strategy to a laparoscopic approach gives an extra advan-
tage to this procedure.

Keywords Parastomal hernia - Preventive mesh im-
plantation - 3-dimensional mesh

Introduction

A parastomal hernia (PSH) is by definition an incisional
hernia related to an abdominal wall stoma [1-3]. The
clinical diagnosis is mainly based on physical examina-
tion. Peristomal ultrasound or computed tomography
(CT) can either strengthen the physical diagnosis or even
reveal subclinical PSH; however, the only method that
has been shown to accurately capture the rate of PSH is
CT scan in prone position [4]. If available, 3-dimensional
intrastomal ultrasonography has the potential to be the
investigation of choice to differentiate between a bulge,
a hernia, or a protrusion [5]. The true incidence of the
PSH is uncertain because of underestimation and lack of
reporting [6]. Data show a great variability, depending on
the follow-up periods, methods of assessment, and type
of stomas. Carne et al. [3] found 4.0-48.1 % incidence of
PSH for end, and 0-38.1% incidence for loop colosto-
mies. The paraileostomy hernias are less frequent, (end:
1.8-28.3%, loop ileostomy: 0-6.2%). Some authors sug-
gest that PSH is an inevitable consequence, rather than a
complication of stoma formation [7]. In a recent prospec-
tive audit the overall rate of PSH was found to be 33 % in
non-selected stoma patients [8]. Approximately one-
third [9] of the patients with PSH undergo some kind of
surgical correction because of related symptoms. Incar-
ceration, perforation, or obstruction require immediate
interventions, otherwise problems should range from
mild discomfort and pain to intermittent obstructive epi-
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sodes, or peristomal complications such as fistula. The
most common indication for surgery is the difficulty in
the stoma device application [8]. A large series of publi-
cations argue for mesh repair of PSH, which has the low-
est recurrence rate (0-33 %), compared with local fascial
repair (46-100 %) and relocation of the stoma (0-76 %) [2,
3, 6, 10]. In recent years, there have been encouraging
results concerning preventive mesh implantation at the
time of stoma formation [11, 12]. At the time of writing
of this paper four randomized controlled studies [13-16]
and other observational ones [8, 17-24] suggest that the
best solution is to prevent hernia formation at the very
beginning. This should be achieved by different methods
of mesh implantation (extraperitoneal: onlay and sublay,
or intraperitoneal). Open and laparoscopic [17, 19, 22] or
both [24] approaches have been described.

In the present study, we describe implantation of
Polypropylene hernia system large (PHSL; Ethicon inc.
Johnson and Johnson, USA) or ULTRAPRO Hernia Sys-
tem Oval (UHSOV; Ethicon inc. Johnson and Johnson,
USA) meshes at the time of stoma formation during Miles
operations. These meshes were used in our institute from
2003 to 2009. The original method was developed further
and served as the basis for an ongoing trial in which we
are implanting newly designed 3-dimensional meshes,
the Surgimesh® Parastomal (Aspide Medical). These spe-
cial 3-dimensional devices have two patches and can be
inserted as both onlay and sublay at the same time, thus
an extra strengthening of the peristomal tissues can be
achieved. Our objective was to assess the tolerance of
these types of meshes and the reduction of PSH forma-
tion during a long-term follow-up period.

Methods

From 2003 to 2009, in a prospective, non-randomized,
non-blinded, observational study, PHSL and UHSOV
meshes were inserted around end sigmoideostomies
on patients operated on with elective Miles operations
and the results were compared with a group of patients
with no mesh implantation. Indication for surgery was
a tumor in the middle or lower rectum. Twenty-two
cases were preoperatively treated with chemo-radiation.
Patients above stage T3, or with evident distant metas-
tases or having any other serious concomitant disease
were excluded. The groups were homogenous in terms
of their clinical and demographic characteristics. PHSL
is constructed of an onlay patch of 4.5x10 cm and an
underlay patch of 10 x 10 cm, while UHSOV’s onlay patch
is 6x12 cm and underlay patch is 10x 12 cm. Both of
these specially designed 3-dimensional meshes have the
same construction: two patches parallel to each other,
being connected with a central tube having a diameter
of 1.97 cm and height: 1.27 cm (See Fig. 1). PHSL is a
non-absorbable heavyweight mesh, composed entirely
of polypropylene. UHSOV is large-pored lightweight
partially biodegradable mesh containing non-absorb-
able and absorbable materials in 50-50% [10, 14]. Since

Fig. 1 UHSOV mesh

these devices were originally designed for inguinal her-
nia repair, the prefabricated central hole of the mesh
was sometimes too narrow to admit the intestine used
for stoma formation. In case of diameter discrepancy, a
V shape incision was made on the mesh’s central hole,
which was then reinforced with 3/0 polypropylene run-
ning suture. Colostomy was formed in all cases through
the rectus abdominis muscle in the left lower quadrant of
the abdomen, premarked the day before the operation.
The sigma loop prepared for colostomy was closed with
alinear or endostapler. A 2.5-3-cm circular skin incision
was performed at the premarked site, and with sharp and
blunt preparation an approximately 10 x5 cm plane was
dissected above the anterior sheet of the rectus abdomi-
nis muscle. Through a longitudinal incision made on
the fascia, the muscle fibers were split and an approxi-
mately 10x10 cm plane was created between the mus-
cle and the posterior fascia (See Fig. 2). The mesh was
introduced in the hole in a way that the superior patch
of the device was laid in the epifascial layer (onlay), and
the inferior one under the rectus muscle and above the
posterior fascia and peritoneum (sublay). The mesh was
fixed at the four corners with non-absorbable 2/0 mono-

Fig. 2 Rectro-rectal space dissected
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filament sutures transfascially, in a way that sutures went
through both layers of the mesh, the fasciae of the rec-
tus abdominis muscle and the peritoneum. The knots
were placed above the superior layer of the mesh. An
incision was made on the peritoneum and the sigmoid
trunk was gently pulled through the central tube of the
mesh (See Fig. 3). The sigmoid was sutured only to the
skin with interrupted mucocutan 3/0 absorbable sutures.
In case of laparoscopic operations, a 10 mm trocar was
introduced through the central hole of the mesh and
through the peritoneum and the bowel was pulled out
with an endoscopic forceps. The position of the mesh in
the abdominal wall is shown in Fig. 4.

Surgimesh® Parastomal was developed and tested in
our institute based on our previous experience with the
PHSL and UHSOV meshes. Composed of 100% non-
woven, non-knitted, and non-absorbable polypropyl-
ene, it has the same construction of two circular parallel
patches and a connecting central tube; the difference

Fig. 3 Pulling through the sigmoid

Fig. 4 Position of the mesh at the end of procedure

Fig. 5 Surgimesh® Parastomal meshes with different internal
diameters

is that this central tube is available with three different
internal diameters: 3.0, 3.5, and 4 cm. (see Fig. 5).

Repairing parastomal hernias with these kind of
meshes is a more demanding procedure then the preven-
tion. In this case, after resolving the parastomal hernia
content and resection of the hernia sac 2 cm above the
hernia opening, the colon was mobilized and dropped
back into the abdomen. The aperture of the stoma was
narrowed first by fascial sutures to the diameter of
the colon and the inner patch of the mesh was placed
between the hernia sac (peritoneum) and posterior fas-
cia of the rectus abdominis muscle, since this plane is
more easy to be dissected. Except for this difference, the
next steps of the procedure are the same as it is described
at the prevention.

Local ethical committee approval was obtained before
each study introduction and additional informed con-
sent regarding mesh implantation was obtained from
patients in the mesh group.

Results

Between January 2003 and February 2004, PHSL mesh
was implanted in 13 cases with preventive intent by the
time of Miles operation. Due to financial reasons only
four more operations were added between 2005 and
2009. In these cases UHSOV mesh was inserted. There
were 14 open and 3 laparoscopic procedures. The mesh
insertions were compared with a control group, consist-
ing of 17 patients operated on without mesh implanta-
tion by open method in the same observational period.
All cases were followed up at 3, 6, and 12 months post-
operatively and then annually by two specialist surgeons.
Controls were focused on PSH and all other possible
complications.

The clinical diagnosis of parastomal hernia was made
after removing the appliance by physical examination
considering any palpable defect or bulge in close vicinity
to the stoma while the patient was performing a Valsalva
manaeuvre in both supine and standing position.

Colonoscopy, peristomal wall ultrasound, and CT
were performed in all cases of PSH and in the cases when
physical diagnosis was not certain. Patients clinical and
demographic characteristics are shown in Table 1.
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Table 1 Clinical and demographic characteristics

Patients with mesh Patients without mesh
(n=17) (n=17)

Mean age (years) 61.2 (48-82) 67.1 (58-82)

Sex ratio (Male:Female) 12:5 13:4

Mean BMI 27.3 (20.2-45) 28.3 (21.1-46)

Type of surgery: open/  14/3 17/0

laparoscopic

Median follow-up 56.4 (12-72) 55.2 (24-72)

(months)

Table 2 Results of 1-year follow-up

1-year follow-up Mesh group n=13 Control group n=13

PSH 0 4 (28%)
Stricture 1(7.6%) 0
Necrosis 0 0
Infections 0 0
Reoperation (due to 0 0

stoma complication)

Table 3 Results of 5-year follow-up

5-year follow-up Mesh group n=11 Control group n=9

PSH 0 5 (55 %)
Stricture 2 (18.1%) 0
Necrosis 0 0
Infections 0 0
Reoperation (due to 0 3

stoma complication)

Mean follow-up period was 56.4 months (4.7 years)
and 55.2 months (4.6 years), respectively. There was no
postoperative mortality and at the end of the first post-
operative year all patients were alive. After 6 years only
11 patients in the mesh group and 9 in the control group
were available for control. From the remaining, 3 patients
had been lost to the survey and 11 died of cancer. There
was no mesh-related mortality.

Among the 11 patients of the mesh group available at
the 5-year follow-up, no PSH have been found. From the
nine patients of the control group five (55 %) PSH were
diagnosed. The incidences of PSH and other complica-
tions in the two groups at the end of the first and fifth
postoperative year are presented in Tables 2 and 3.

Three of the recurrences underwent mesh repair with
the same type of mesh we used in the study and had
no recurrence in the first 2 postoperative years. Each of
the two strictures in the mesh group (18.1%) were suc-
cessfully treated by only one dilatation manoeuvre with
Hegar series. There was no reoperation, necrosis, rejec-
tion of the mesh prolapse, fistula, infection, or any other
complication in connection with mesh implantation. In
the control group, one superficial postoperative necrosis
was corrected locally. There was no reoperation in this
group either, except the three PSH reconstructions men-
tioned above.

From 2012 to date, Surgimesh® Parastomal was
implanted in seven cases for prevention in Miles proce-
dure and in three cases for reconstruction of parastomal
hernias. These cases are involved in a single institute ran-
domized controlled trial, in which only 3 and 6 months
results are available so far. These results are also very
promising, but can’t be published until longer follow-up
period results are not available.

Discussion

The literature clearly states that mesh repair of PSH is
superior in terms of recurrence and morbidity compared
with local fascial reconstruction and transposition of
the stoma. In case of large parastomal eventerations or
when concomitant incisional hernia is present there is
still a choice to relocate the stoma and reinforce both the
former and the new site of the stoma with mesh [10, 25].
The great incidence of PSH and comorbidities associ-
ated with their repair led to the logical idea of preventing
them by inserting a mesh at the time of stoma formation.
Creating a hole in the abdominal wall’s structure means
by itself a constant enlargement tendency of the trephine
opening [2] and causes disturbance in the wound heal-
ing pathways at the aperture [26]. According to the law
of Laplace, forces working on the edge of the trephine
opening are related to the radius of the opening. Con-
firming De Ruiter and Bijnen’s experimental study [27],
the tangential force activating on the edge of the aperture
(Fane) is related to the radial force on the abdominal wall
(Fd) and the radius of the opening (R): F*8=F2d x R2 In
turn, the radial force is related to the intra-abdominal
pressure and the radius of the abdominal cavity. Con-
sequently, tangential forces are greater in patients with
large waist circumferences, which is an independent risk
factor for hernia formation [28]. Obese patients (large
waist circumference) with large openings (loop stomas
rather than end stomas, colostomies rather than ileosto-
mies) should theoretically be at the highest risk of her-
nia formation [3]. Recent prospective studies confirmed
that age [8], and subcutaneous fat thickness =23 mm
[16] are also independent risk factors for PSH formation.
Other patient related factors such as smoking, malnutri-
tion, diabetes, as well as the so-called disease process
related factors (raised intra-abdominal pressure caused
by chronic obstructive pulmonary disease (COPD),
constipation, prostate hypertrophy, ascites, postopera-
tive sepsis, corticosteroid therapy, and malignancy) are
accepted risk factors of PSH formation [6, 8], despite
the uncertainty caused by the relatively small number
of investigated patients [29]. Considering the technical
factors, only the aperture size was proven to be an inde-
pendent predictor in a multivariate analysis [8]. There is
controversy about the consequences of hernia forma-
tion by pulling out the intestine through or lateral to the
rectus abdominis muscle [3, 8, 30, 31]. Lateral fixation or
suturing the bowel to the fascia, as well as the emergency
situation were not proven to significantly influence PSH
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formation [3, 30]. Many surgeons prefer to construct an
extraperitoneal path when creating a colostomy [32, 33],
a technique which seems to decrease the PSH formation.
Comparative controlled studies cross-checking this tech-
nique to other demonstrated techniques like mesh pre-
vention, however are still missing.

Learning the lesson from various descriptive stud-
ies of PSH mesh repair, when extraperitoneal mesh
was inserted with different techniques either onlay or
sublay [3, 34-36], the aim of our study was to develop a
technique where both surfaces of the rectus abdominis
muscle could be reinforced. Our concept was supported
by anatomical and biomechanical considerations. Rath
et al. [37] found that the anterior rectus sheeth is more
resistant to traction below the arcuate line than above it,
whereas the resistance to the simulated intra-abdominal
pressure shows an opposite pattern, and it is greater than
in the posterior layer at all levels. The resistance to trac-
tion of the posterior rectus sheet is virtually uniform over
both areas. The resistance to pressure is slightly less in
the region of the arcuate line. The authors suggested cau-
tion in placing prostheses in weaker zones. In our opin-
ion, the weaker portions of the rectus abdominis muscle
sheets must also be strengthened. As the posterior layer
is much less resistant to intra-abdominal pressure and
the anterior sheet is less resistant to tractions above the
arcuate line, there is a need to reinforce both layers. In
addition to this, the two plates of the mesh must move
together in the same direction while the muscle is con-
tracting, otherwise there is a chance to erode into the
bowel. The buildup of the meshes used in our series
allows both covering the two sides of the rectus abdomi-
nis muscle and the codirectional movements of the two
plates. We believed that this buildup, which is addition-
ally strengthened by the transfascial sutures, is essen-
tial to avoid possible bowel erosion caused by the mesh
during the normal abdominal wall movements. Beyond
that, the transfacial sutures serve not only against seroma
formation by keeping the layers of the abdominal wall
together, but theoretically they have role in avoiding any
asymmetrical shrinking of the device in the later phases.
The inner surface of the polypropylene tube, having a
very strong adhesive feature to the visceral peritoneum
of the bowel, prevents the formation of a sliding hernia in
the early postoperative period.

We started preventive mesh insertion early in 2003
and preliminary results of that study were published
in 2004 [38]. A total of 13 cases of open approach PHSL
mesh insertion at the time of the Miles operation were
reported. From 2005 to 2009 another four cases were
operated on, three of them by laparoscopic approach.
They were compared with 17 control patients without
mesh implantation exclusively operated on through the
open approach. Although there are contradictory results
concerning the use of meshes exclusively made by poly-
propylene [20, 21, 34, 35, 39, 40], in our experience PHSL
and UHSOV caused no complication and proved to be
safe in preventing PSH formation. There was no perfora-
tion, penetration, or any other bowel damage observed

in the group of patients with mesh during the follow-up
period. The two strictures noticed might have occurred
because of the inappropriate diameters. These cases
were successfully treated by one consecutive Hegar dila-
tation in each case. We investigated and found no mesh
penetration with colonoscopy in these cases either, but
these unusual complications drew the attention to adapt
properly the size of the hole in the mesh to the individual
patient.

From nine available patients at the 6-year follow-up
(median 4.6 years) five (55 %) PSH were observed in the
control group. In the mesh group’s 11 available patients
no PSH was observed in the same observational period.
These results are comparable or even better than other
results regarding PSH formation [13-16]. However, the
small number of patients included in our series could
limit the interpretation value.

Admitting the favorable buildup of the device, it was
our desire to possess prefabricated meshes with two or
three fixed diameters of the central tube. This goal was
achieved by the new series of Surgimesh® Parastomal
meshes, developed and tested in close cooperation
between our team and the manufacturer. A prospective
randomized trial with promising interim results is under
way in our unit to evaluate the use of these products for
not only prevention, but also for repair of PSH.

In the course of practicing the demonstrated tech-
nique we came to realize how to simplify the procedure
even more. If the inner side of the inferior patch of the
device would be coated with silicone or other antiadher-
ent material that could allow putting this patch in intra-
abdominal position, there would be no need for the
somehow demanding step dissecting the sublay plane.
This modification is going to be tested in the near future.

It is still to be answered whether we need preventive
mesh insertion in all cases of stoma formation. There is
still reluctance among surgeons to put a mesh in a poten-
tially contaminated field like a stoma. The results show
that this problem can be avoided with the appropriate
technique [23]. Other important questions such as the
choice of the mesh material, mesh design, location of the
mesh must be analyzed in large double blinded and ran-
domized clinical trials.

Conclusion

Patients at high-risk of PSH formation and those with
potential long-term survival will surely benefit from mesh
prevention at the time of stoma formation. We found very
positive results in long-term follow-up regarding PSH
formation and mesh-related complications in patients
who received a special designed 3-dimensional extraper-
itoneal mesh with preventive intent. This device unites
the advantages of strengthening both sheets of the rectus
abdominis muscle, and changing the operative strategy
to laparoscopic approach gives an extra advantage to
this procedure. Evaluating the efficacy of newer prefabri-
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cated products with different internal diameters is under
way at our institute.
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