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Abstract

Background Hernias around ostomies are a very common
complication, exceeding 50%. Only a few studies deal with
the prophylactic use of mesh to prevent parastomal hernia
revealing promising results.

Patients and methods Twenty-two patients undergoing
elective rectal surgery with a permanent colostomy—one
with an ileostomy and two needing surgical correction of a
preexisting colostomy—were enrolled in a prospective
study. A specially designed mesh made of polyvinylidene
fluoride with a central whole and a funnel arising (Dyna-
mesh IPST®) was prophylactically implanted using an
intraperitoneal onlay technique. The patients were followed
for a median of 11 (range 2-19) months by clinical exami-
nation every 3 months.

Results No infection or any other adverse effect was
observed, and no parastomal hernia or stoma protrusion
could be detected clinically. Twelve patients had a routine
computed tomography after 6 months, which also excluded
any hernia formation.

Conclusion The prophylactic use of Dynamesh IPST® is
a safe and effective procedure preventing stoma complica-
tions such as hernia formation or prolapse, at least in the
short run.
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Introduction

Parastomal hernias are a common consequence of ostomies
[1-4]. Sometimes, the frequency exceeds 50% if technical
diagnostic tools such as computed tomography (CT) are used
[5]. Clinical symptoms are a growing protrusion, pain,
obstruction, or incarceration. Problems with stoma care some-
times exclude patients from any social activity. The combina-
tion of high frequency and clinical impairment have led to the
question how to prevent parastomal hernias. Although the cor-
rect surgical technique is an inevitable precondition, surgical
dogmas such as transrectal positioning have not been unequiv-
ocally proven [6-10]. From a pathogenetic point of view, the
parastomal hernia should be interpreted as a special kind of
incisional hernia, which is a biological disease based on distur-
bances of collagen synthesis [3, 11, 12]. Therefore, technical
changes alone cannot dramatically reduce hernia incidence,
which is clearly demonstrated for the epidemiology of inci-
sional hernias. Also, the necessity of mesh-based techniques is
generally accepted for the treatment of parastomal hernias [4].

So the only effective way to prevent fascial dehiscence
around the stoma followed by parastomal hernia is by using
mesh to augment the abdominal wall and prevent fascial
dehiscence around the stoma. The availability of mesh with
a central whole and a dome around it, which can be used
intraperitoneally, was the precondition for a prospective
study that should evaluate the rate of parastomal hernias
after prophylactic implantation as well as the frequency of
mesh-related complications.

Patients, materials, and methods

A twenty-five (nine women and sixteen men) patients were
prospectively followed after different surgical procedures
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resulting in a permanent terminal colostomy or ileostomy.
Surgical treatment and underlying diseases are summarized in
Table 1. All elective patients between March 2006 and August
2007 who needed a permanent colostomy or ileostomy were
enrolled and followed up prospectively every 3 months. No
major contamination occurred during the primary proce-
dure. Emergency cases were the only patients excluded
during the study period.

Demographic and surgical data are given in Table 2.

Dynamesh IPST® (FEG-Textiltechnik, Aachen, Germany)
is a real mesh structure warp-knitted by polyvinylidene
fluoride (PVDF) with a small amount of polypropylene on
the parietal side. It has been experimentally shown that the
mesh is well incorporated and effectively prevents adhe-
sions to intestinal structures [13]. The mesh has some
elasticity in both directions, comparable with the human
abdominal wall [14]. The bowel loop is pulled through the
central funnel, which has a diameter of 2 cm. The funnel
is oriented to the abdominal cavity and must fit tightly
around the bowel so that a stoma prolapse as well as the
parastomal hernia should be prevented. The mesh is fixed
by tacks only at the edges and around the stoma itself, as
shown in Fig. 1, after laparoscopic implantation. The
bowel loop pulled through the funnel is not fixed at the
mesh. Dynamesh IPST® was used laparoscopically as well
as in open procedures.

Table 1 Summary of underlying diseases and surgical treatment of
the population study

Underlying diseases and surgical treatment Number
of patients

Malignant disease 18

Inflammatory bowel disease 7

Colostomy 24

Ilesostomy 1

Abdominoperineal resection 14

Hartmann procedure (one total colectomy) 9

Stoma revision with laparotomy

Stoma revision with ileocecal resection

Laparoscopic procedures 6

Open procedures 19

Redo operations 7

Table 2 Demographic and surgical data

Demographic data Median Range

Age 72 41-86

Body mass index 27 17-38

Operating room time (min) 150 90-260

Time of follow-up (months) 11 2-19
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Fig. 1 Final mesh position and fixation. Details of the surgical tech-
nique are given in “Patients, materials, and methods”

Results

As shown in Table 2, median follow-up was 11 months.
One patient with liver metastases of a sigmoid carcinoma
and ileus died in the early postoperative course due to
hepatic failure. No parastomal hernia could be detected
clinically up to that time. A CT scan was performed in 12
patients, which excluded a parastomal or incisional hernia-
tion. Furthermore, no outlet obstruction or evacuation prob-
lem occurred. Despite the fact that we used only meshes
with a central whole diameter of 2 cm and sometimes the
patients were quite obese [body mass index (BMI) ranged
to 38], the large bowel could always be pulled through the
funnel without any stenosis. Therefore, it should be empha-
sized that the funnel must fit tightly around the bowel, oth-
erwise a prolapse through the funnel may occur. Funnels
with larger diameters of 3 and 4 cm are commercially
available but should be reserved for very obese patients
with a dramatically thickened mesocolon.

Infectious complications have not been observed with this
procedure. One patient after correction of a colostomy with
stenosis and parastomal hernia and ileocecal resection due to
Crohn’s disease of the colon and ileum developed a second-
ary small-bowel perforation with diffuse stercal peritonitis.
She was further treated by daily planned reoperations for
1 week. The abdominal wall could be closed afterwards,
leaving the prophylactic mesh in place, and the procedure
was followed by primary wound healing. During a 1-year
follow-up, the patient felt well and showed no signs of infec-
tion or other stoma-related complications. White blood cell
count and serum levels of C-reactive protein routinely taken
at the first follow-up 3 months postoperatively showed that
all other patients also proved to be infection free.
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Operating time was not lengthened by the intraperitoneal
implantation of the prophylactic mesh, as shown in Table 2.
In fact, the time demand for this procedure is less than
5 min.

Discussion

Prevention of parastomal hernias represents a primary and
important aim when a permanent stoma is necessary. For
pathogenetic reasons, a mesh-based augmentation seems to
be inevitable to reach that aim [3, 11, 12]. In 2004 a ran-
domized study showed the dramatic reduction of parasto-
mal hernia formation after retromuscular positioning of an
incised mesh [15, 16]. However, the number of patients
studied was very small. Since that time, a few further pro-
spective studies appeared, also demonstrating a very low
incidence of parastomal hernias or other stoma complica-
tions associated with the procedure [17-19]. The meshes
were implanted in a retromuscular or prefascial position.
An often-used argument against the procedure is possible
infection when the bowel, which is contaminated at the sta-
pled end, is pulled through and comes into contact with the
mesh. Only two minor infections have been observed in
one series of 24 patients [18]. Other complications, such as
stoma stenosis or prolapse, have not been described.

The technique in our series differs from the above-men-
tioned techniques by intraperitoneal positioning and appli-
cation of a specially designed mesh that should not only
prevent the hernia by overlapping the abdominal wall
around the stoma but should also prevent a prolapse
because the funnel is directed against the abdominal cavity,
at least if the dome fits tightly around the bowel. The bowel
pulled through that dome should be permanently kept in
place as long as the bowel is tightly surrounded by the fun-
nel. However, the outlet should be tested digitally to rule
out any compressive effect. Until now, expectations have
been completely fulfilled, and no hernia or other stomal
complications have been observed. Despite the tight fitting
of the mesh around the stomal loop, stenosis has not been
observed.

Concerning the development of parastomal hernias, it
should be kept in mind that the hernia can be detected in
about 50% of cases during the first year postoperatively [5,
17]. Therefore, the absence of any hernia in our series
clearly shows the short-term efficacy of the technique
despite the low number of patients. The lack of any mesh-
related infectious complications is also in accordance with
previously published studies. Especially for incisional her-
nia repairs, intraperitoneal mesh placement during laparo-
scopic procedures was shown to be associated with a lower
infection rate compared with open procedures, which are
based on a retromuscular or prefascial mesh positioning

[20-22]. Therefore, the intraperitoneal position may be
more suitable if the mesh material allows direct contact
with the viscera. Dynamesh IPST® is a real mesh structure
made of PVDF, which is an inert material and has been
shown not to induce adhesions to the bowel [13]. The small
amount of polypropylene on the parietal side provides
strong mesh incorporation and fixation. Recently, we dem-
onstrated that PVDF is very suitable for laparoscopic cor-
rection of parastomal hernias using a sandwich technique
with two meshes [23]. Despite local infections in two cases
of that series, the meshes could be saved and kept in place
without further problems [23]. Also, after performing more
than 300 personal laparoscopic procedures for incisional
hernias using PVDF, resistance to infections proved to be
very high, supporting previously published results with
other mesh materials. The clinical course of the patient
after bowel injury and peritonitis treated by planned reoper-
ations, which is described in the “Results” section also
clearly demonstrates the resistance of the mesh material
against infections, at least if the mesh is placed intraperito-
neally, although that is only a case report of a single patient
with gross contamination. In the meantime, we do not hesi-
tate to use the prophylactic mesh in emergency cases with
peritonitis if a takedown of the stoma is not planned. The
Swedish group suggests similar principles and clearly rec-
ommends the general use of prophylactic mesh in emer-
gency cases with major contamination [17]. They even
implant prophylactic mesh in cases with a nonpermanent
stoma.

A further advantage of the intraperitoneal onlay mesh
(IPOM) technique is that there is no need to separate the
abdominal wall layers. Local complications, such as hema-
tomas or seromas, as a precondition of a later infection do
not occur. Also, the time demand for mesh implantation is
reduced using the IPOM technique compared with a retro-
muscular or prefascial location.

In conclusion, the prophylactic use of an IPOM to pre-
vent parastomal hernias proved to be safe and effective,
with no hernias after a mean observation period of 11
months. Infectious complications have not been observed to
this point, nor has outlet obstruction. The procedure can
easily be performed laparoscopically or during an open
procedure for permanent terminal large- or small-bowel
ostomies.
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