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In today’s colorectal surgery, the number of ostomy patients is steadily increasing. The creation of a stoma often leads to the development
of a parastomal hernia, which, in turn, can cause serious complications and prevent full rehabilitation of the patient. Most often, parastomal
hernias are formed within two years after surgery, but the possibility of herniation still exists throughout the entire postoperative period.

In the present review, we describe the up-to-date methods used to prevent parastomal hernias as well as the results of clinical studies
and meta-analyses. When discussing the surgical techniques, emphasis is put on their safety, efficacy and economic rationale.
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The gradual increase in the incidence of colorectal
cancer and other colon diseases leads to an increase
in the number of surgical interventions associated with
the creation of an intestinal stoma [1-9]. Each year, in
the United States alone, about 100,000 people undergo
surgery with the formation of an ileo- or colostoma [10].
Likewise, in the Russian Federation, the number of
ostomy patients reaches 120,000-140,000 [11, 12].

The creation of a stoma is a risk factor for the
development of a parastomal hernia [13], i.e. the
protrusion of abdominal organs into the hernial sac
through the opening in the anterior abdominal wall,
created by the surgeon to form the stoma [14].

The incidence of parastomal hernias is estimated
as 28.3% with permanent end ileostomy and 48%
with permanent end colostomy [15]. In most cases, a
parastomal hernia is formed within the first two years
after surgery, but the possibility of herniation persists
throughout the entire postoperative period. Some
authors even believe the development of parastomal
hernias is inevitable [16]. Usually, the stoma creation
is not the major step in this type of surgery, yet for the
patient, the problem of stoma care goes first [17, 18].

Parastomal hernias in both ileo- and colostomy [19-25]
often prevent full rehabilitation of the patient and can
seriously affect the patient’s quality of life. It was noted
that in patients with a parastomal hernia, the risk of
stoma-associated complications is significantly higher
than that in patients with hernia-free ostomy [26-29].
There are ways to correct or prevent parastomal
herniation, yet this type of hernias remains a serious
surgical challenge [15, 17, 30]. Among the major causes
of parastomal herniation, are technical errors in the
process of stoma creation [31-33]. Hence, the problem
can be solved by improving the stoma-related technique
so to prevent the hernia formation [34].

It is believed that the chances of herniation are
largely determined by the site of stoma location on the
anterior abdominal wall. When the stoma canal is made
through the sheath of the straight abdominal muscle, the
chances of parastomal herniation are less than that with
the pararectal access [35].

There are several options for guiding a bowel segment
through the abdominal straight muscle. In the traditional
approach, the front sheet of the straight muscle sheath is
cross-cut, and the posterior sheet of the sheath together
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with the straight muscle is split vertically to form a stoma.
Another option is the placement of the stoma close to
the lateral edge of the straight muscle sheath (lateral
rectus abdominis positioned stoma, LRAPS) [36, 37].
In this method, a horizontal cut is made on the front
sheet of the straight muscle sheath, and then it is moved
medially. The posterior sheet is then cut horizontally
to form a stoma [38]. A study on 72 patients with a
median follow-up of 24 months showed that the risk of
parastomal herniation after the LRAPS is about 10% as
compared with 40-60% with the traditional method [36].
However, in a review of nine retrospective cohort studies
[39], totaling 761 patients, there was no difference
in the rate of herniation between the pararectal and
transrectal techniques (relative risk: 1.29%, confidence
interval: 95%), although the reviewers indicated the
incompleteness of the reviewed reports where variable
techniques were used. A meta-analysis by Carne [15]
showed that only 4 out of 24 studies demonstrated a
lower chance of parastomal herniation when the straight
muscle access was used. Thus, the relationship between
the stoma location and the chances of parastomal
herniation remains uncertain [14, 16, 40].

Another issue that continues to be discussed in the
literature is the size of incision made to form the stoma
canal [17, 41, 42]. In a study on 33 patients by Pilgrim et
al. [43], an excessively long incision of the aponeurosis
was associated with the development of a parastomal
hernia. The authors concluded that every additional
millimeter of the aponeurosis incision increased the risk
of subsequent herniation by 10%.

The main requirement for such an incision is the
tight encompassing of the bowel without creating
ischemic conditions there; however, this criterion
remains subjective and difficult to compare between
different studies [44—46]. It is commonly known that
even if the diameter of the bowel segment selected for
the stoma ideally fits the fascial incision size, the latter
tends to expand with time. This dilatation is especially
pronounced in elderly patients, those with diabetes,
oncological patients, and people with increased intra-
abdominal pressure associated with abdominal obesity,
benign prostatic hyperplasia or chronic cough [47-49].
In addition, similar to the enlargement of the hernial
defect in postoperative hernia [50], the dilatation of the
stoma canal can be due to metabolic abnormalities in
the connective tissue associated with either genetic
factors or the prolonged existence of the abdominal wall
defect [51].

One way of preventing parastomal herniation is the
strengthening of tissue diastasis between the fascial
aperture of the stoma canal and the bowel segment
that forms the stoma [52]. In this approach, the entire
perimeter of the stoma canal is enforced with the help
of endoprostheses. In this respect, an original surgical
method (without using mesh implants) has been
proposed. Instead of using a cross cut for the formation
of a stoma canal (by Lyon and Smith [53]), a straight-

176 CTM [ 2018 [ vol. 10 | No.3

line incision of the aponeurosis has been suggested; in
this technique, the corners of the aponeurosis are fixed
with two interrupted stitches made of a non-absorbable
suture material. In a group of 25 patients treated this way
and followed-up for 12 months (median), no parastomal
herniation was found [54]. Together with a good efficacy,
the suggested method is safe and cost-effective as
compared with other methods of hernia prevention,
where mesh prostheses, bio-implants or special devices
are used.

There is evidence that suturing the stoma-carrying
bowel segment to the anterior abdominal wall prevents
the formation of a parastomal hernia. So, von Smitten
et al. [55] reported on 54 patients with an end sigmoid
stoma; in half of these patients, the stoma was created
by using this technique. No significant difference between
the two sub-groups was found. Abcarian and Pearl argue
against fixing the bowel because this modification has
not been clinically confirmed [56]. Thus, the available
data are insufficient to support or disprove the hypothesis
that closing the lateral space by tying the stoma-carrying
bowel segment to the anterior abdominal wall reduces
the risk of subsequent parastomal herniation [15].

In 1958, Goligher and Sames simultaneously
described an extraperitoneal way of creating an end
stoma [57-59]. In this technique, a retroperitoneal canal
is created along the anterior abdominal wall by peeling
the peritoneum off the muscular aponeurotic layer to
the point where the stoma would optimally attach to
the anterior abdominal wall. This approach protects the
peritoneum on the inner side of the stoma canal. The
similar anatomical and physiological considerations
were described by Sugarbaker regarding the surgical
treatment of a parastomal hernia [16].

Hamada et al. analyzed the data of 37 patients; 22
of them underwent laparoscopic abdominal-perineal
extirpation and creation of a retroperitoneal stoma [60].
According to the results of this retrospective study, only
4.5% of such patients (with extraperitoneal approach)
developed parastomal herniation as compared with
33% in transperitoneal colostomy (p=0.03). The
similar conclusion was made in the meta-analysis of
1000 patients made by Lian et al. [61]. It was found
that after the open surgery, the occurrence rate of
parastomal herniation around a retroperitoneal stoma
was significantly lower (p=0.002) than that with the
traditional technique. In addition, the proposed technique
is associated with a decrease in the occurrence of stoma
prolapses and bowel obstruction. There are no obvious
shortcomings in this retroperitoneal technique, except
that it is often necessary to mobilize the left flexure of
the colon to obtain a bowel segment long enough to
create a stoma. Despite the promising results [47],
extraperitoneal stomas have not yet been recommended
for common use even for the formation of permanent
stomas [16]. The authors agree that further studies
are needed to evaluate the efficacy of this method in
preventing parastomal hernias [15].
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In 1977, Rosin and Bonardi [62] proposed using mesh
prosthesis to strengthen the stoma canal. In 1986, Bayer
et al. [63] published the first results of strengthening the
anterior abdominal wall using mesh prosthesis for the
formation of colostomy.

To date, many types of mesh-based implants are
used for the prevention and treatment of parastomal
hernias. Most often, they are made of polypropylene,
especially its large-pore light version [64, 65]. In
addition, a number of composite implants that contain
biodegradable anti-adhesive components are available
[48, 66—-71]. No complications were found after using
two-component prosthesis [72]. It was also noted that
the large-pore implants reduced the risk of inflammation
in the abdominal organs located in the close vicinity [11].

When the mesh is implanted to prevent herniation,
the surgeon should carefully consider the position of
the aponeurosis defect (in this case, the stoma canal).
The “onlay” modification is most commonly used: in
this case, the implant is placed over the aponeurosis
defect [64, 67]. In the “sublay” approach, the mesh
is placed under the edges of the aponeurosis defect
(in the retromuscular, preperitoneal way [65, 69-71]
or intraperitoneally [48, 66, 71]). The size of the
prosthesis should be at least 10 cm, and it should
overlap the anterior abdominal wall by at least 5 cm
[16]. In most studies related to the prophylactic use of
the mesh prosthesis, parastomal hernias developed
after open surgeries [73, 74] where small-sized (less
than 6x6 cm) flat mesh implants were used [75]. When
the endoprosthesis is placed in direct contact with the
organs of the abdominal cavity or the intestinal loops,
it can lead to the formation of fistulas, adhesions or
strictures [76].

Prophylactic mesh implantation is performed both
with the open and laparoscopic operations; usually, this
step adds about 30 min to the duration of the surgical
intervention [64]. Recent meta-analyzes and systematic
reviews have shown a reduction in the incidence
of clinically detectable parastomal hernias after the
installation of prophylactic mesh implants as compared
with the operations without prostheses (10.8-24.4%
[77, 78] vs 36-94% [79, 80]). In recent studies, there
has been no difference in the incidence of infectious
complications and the severity of pain between the
surgery interventions with and without an endoprosthesis
[73, 74, 81, 82].

Jones et al. [73] who performed preventive
implantation of the mesh prosthesis in the sublay mode
with a median follow-up of 5 years, reported a 13.3%
incidence of parastomal herniation versus 81% in the
control group.

In a study by Goncharov et al. [83], the median follow-
up was 20.0-25.5 months. They found that a modified
version of the Sugarbaker’'s operation with using a
composite allograft in the initial intervention reduced
the incidence of parastomal hernias 5-fold; the authors
suggested their approach was safe and could be used to
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prevent parastomal herniation. However, the necessity
of the preventive manipulations remains controversial,
since 73% of patients in the control group (no hernia
preventive measures) developed no parastomal hernias
during the observation period.

The development of parastomal hernias after
abdominoperineal rectal extirpation was the subject
of a randomized multicenter clinical trial conducted in
Finland [71]. For the purpose of hernia prevention, a
two-component composite endoprosthesis was attached
to the peritoneum. According to CT scans, there was no
significant difference in the occurrence rate of hernia
formation between the groups. However, upon a visual
examination, the cases of parastomal hernias prevailed
in the control group (32.3%) as compared with the
endoprosthesis group (14.3%) (p<0.05). This study
once again demonstrated the importance of using both
the clinical and instrumental tests in the diagnosis of
parastomal hernias.

By today, the efficacy of a mesh implant inserted
during a primary laparoscopic operation in preventing
parastomal herniation has been well documented.
In a randomized clinical trial, Serra-Aracil et al. [70]
implanted a hernia-prevention mesh endoprosthesis
using a modified Sugarbaker’s approach. The hernial
protrusion was tested with abdominal CT scans. The
authors detected parastomal hernias in 25% of patients
in the experimental group and 64% in the control group.

In the randomized controlled PREVENT study [84],
a light mesh prosthesis was installed in the sublay/
retromuscular position to prevent parastomal herniation.
The short-term results showed that only 3 of 67 patients
in this group and 16 of 66 patients in the control group
had parastomal hernias. No other differences between
the groups (infectious complications, pain syndrome, or
additional postoperative hernias) were found.

Lykke et al. [85] assessed the safety and efficacy
of paracolostomy hernia prevention by using mesh
prosthesis in emergency surgery. In 48% of cases, the
operation field was contaminated. Despite this, half of
the patients underwent preventive mesh implantation.
Even with the contaminated operating field, there was no
difference in the development of wound complications. In
addition, with an observation median of 12 months, the
incidence of parastomal herniation in the experimental
and control groups was the same.

It is believed that a contamination of the operating field
can occur from time to time after the surgical ileostomy or
colostomy; however, in this assessment, a differentiated
approach is required. Under conditions when the
operating field is infected, the use of bioimplants (much
more expensive than synthetic) is preferable because of
their lower susceptibility to bacterial contamination [16].
In addition, bioimplants significantly reduce the risk of
intestinal parastomal fistulas due to a lower rate of bowel
erosion. In clinical practice, Permacol and Strattice
bioprostheses made of pig skin, devoid of antigenic
structure and chemically crosslinked, are widely used. As
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a result of the manufacturing process, an implant made
of this material contains pure cross-linked collagen and
elastin without cellular structures or adipose tissue [86,
87]. Initially, it was reported that the use of bioimplants
significantly reduced the frequency of parastomal
hernias, although this claim was based on a small
number of studies involving a small number of patients
[88, 89]. The multicenter prospective randomized PAISM
trial contradicted the initial results. The PAISM compared
patients whose end stoma was formed according to
the standard procedure, with patients in whom it was
reinforced with the help of a Strattice bio-implant, placed
in the sublay position [90]. The bioimplant was laid
anteriorly to the posterior sheet of the rectus abdominis
sheath, the stoma-carrying bowel segment was passed
through a cross-like incision. After 24 months of
observation, there was no significant difference in the
formation of parastomal hernia between the main group
(10.2%) and control (13%). The authors concluded that
the strengthening of the stoma canal with the help of
mesh bioimplants is safe, but not economically justified
for routine prevention [90].

Thus, recent clinical studies and meta-analyzes
on the preventive use of mesh implants have yielded
promising results. However, in most studies, there was
an insufficient number of patients, so the probability of
statistical errors was high [79]. Additional contradictions
resulted from the reports where no significant
difference in the incidence of parastomal hernias was
found between the groups without and with the mesh
endoprostheses [85]. In this regard, extra caution is
recommended when extrapolating the published data
into practical clinical decisions [91].

Another promising method of preventing parastomal
hernias is the use of staplers to form a stoma. In the
traditional manual stoma creation, the technical skills
of the surgeon have a decisive role; the use of staplers
though can help standardize the procedure and make
its use more universal, which will eventually reduce the
number of complications [92].

For the first time, a device for the stoma formation
was suggested by Resnick in 1986 [93]. At present, a
number of modifications of the original method are in
use. In 2011, Williams et al. [94] published the first data
on the application of the SMART technique (stapled
mesh stoma reinforcement technique), which involved
the stapling of a bio-implant to the posterior sheet of the
rectus abdominis sheath. For this purpose, a specially
designed sewing instrument, similar to the standard
circular EEA stapler, was used. With this technology, a
reinforced hole sized at 17 to 30 mm is created in the
fascial layer. The bioprosthesis is attached by a circular
interrupted stapler suture to the outer sheet of the rectus
abdominis muscle sheath. The primary data obtained in
non-randomized controlled trials showed a significant
reduction in parastomal herniation when this technique
was used, 19% versus 73% (p<0.04) [95].

A similar method was tested by a group from Australia
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(Ng and Tan [96]); unlike Williams they used a standard
circular stapling machine with a diameter of 25 and
28 mm and the Ultrapro composite mesh prosthesis.
The latter was circularly fixed to the inner sheet of
the abdominal straight muscle sheath. The excess of
the mesh implant was sutured to the posterior sheet
interrupted stitches. The stoma-carrying bowel segment
was passed through this stoma canal. Two patients out
of 14 developed parastomal hernias (as revealed by
CT); those did not require surgical treatment. There were
no complications associated with the stoma [96]. The
long-term results of this methodology are not presented
but expected to be assessed in future studies.

Thus, the problem of choosing a method for
preventing parastomal herniation becomes important.
To date, there are several effective evidence-based
methods of prevention. Studies on the efficacy of using
mesh endoprostheses continue. In some clinics, they
are already used in routine practice [38].

As indicated by the reviewed reports, the use of mesh
polymeric endoprostheses in the treatment of ventral
hernias reduces the risk of hernia recurrence but leads
to an increase in the risk of wound complications [97—
101]. In this regard, it is possible that the preventive
installation of mesh implants aimed at reducing the risk
of parastomal hernia will increase the risk of wound
complications around the stoma. This assumption is
confirmed by studies indicating an increase in stoma-
associated infections after a mesh implant was used for
the stoma formation [102-104]. It was also noted that
in 52—-73% of patients with a permanent end colostomy,
parastomal hernias did not develop [15, 83]. We believe
that in the presence of several alternative methods of
parastomal hernia prevention, implantation of mesh
endoprostheses to all patients with permanent stoma is
not necessary, because such a procedure would expose
a significant group of patients to an increased risk of
complications. Further studies are needed to identify
patients with different chances of developing parastomal
hernias and to rationalize the strategy of prevention.
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