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Abstract

Intestinal stoma creation is one of the most common surgical procedures. The most common long-term complication
following stoma creation is parastomal hernia, which according to some authors is practically unavoidable. Statisti-
cal differences of its occurrence are mainly due to patient observation time and evaluation criteria. Consequently, pri-
mary prevention methods such as placement of prosthetic mesh and newly developed minimally invasive methods
of stoma creation are used. It seems that in the light of evidence-based medicine, the best way to treat parastomal
hernia is the one that the surgeon undertaking therapy is the most experienced in and is suited to the individuality
of each patient, his condition and comorbidities. As a general rule, reinforcing the abdominal wall with a prosthetic
mesh is the treatment of choice, with a low rate of complications and relapses over a long period of time. The current

trend is to use lightweight, large pore meshes.
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Introduction

Parastomal hernia is the most common compli-
cation in various types of stomas. It can progress
almost asymptomatically, often resulting only in an
abdominal deformity in the vicinity of the stoma, but
in extreme cases it can lead to bowel incarceration
and strangulation, thus necessitating immediate
surgery. It is estimated that at present, approximate-
ly 1 in 3 patients suffering from this complication
are treated surgically, which is partly explained by
the high recurrence rate observed after repair [1].
This led to the emergence of the concept of primary
prevention using prosthetic mesh, particularly since
many experts claim that the incidence of parastomal
hernia is practically unavoidable and to a considera-
ble extent simply a matter of time [2].

Definitions

Parastomal hernia is a type of incisional hernia
occurring in abdominal integuments in the vicini-

ty of a stoma, i.e. a condition wherein abdominal
contents, typically the bowel or greater omentum,
protrude through abdominal integuments sur-
rounded by the hernia sac at the location of formed
stoma [3]. Significant problems result from the lack
of a standard definition, even though as early as in
1973, Devlin suggested a classification based on
4 types of hernias [4]: type | — integumentary (so-
called true parastomal hernia); type Il — subcutane-
ous; type lll — intra-stomal; and type IV — pseudo
pre-stomal.

As follows from the above, not every deformity in
the stomal region, especially when relatively small,
is classified as a “real” parastomal hernia, but the
classification itself is of little value in clinical practice
[5]. As a consequence, a humber of alternative clas-
sifications have been proposed: by Moreno-Matias
in 2009 [6] and Seo in 2011 [7], in both cases based
on computed tomography imaging, and by Szczep-
kowski in 2011 [8], based on physical examination
of the patient (Table I).
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Table I. Parastomal hernia classifications

Moreno-Matias (2009) and Seo (2011)

0 — CT image normal, peritoneum follows the wall of the
bowel forming the stoma, with no formation of a sac

la — bowel forming the colostomy with a sac of under 5 cm

Ib — bowel forming the colostomy with a sac of over 5 cm

Il = sac containing omentum

[l = sac containing an intestinal loop other than the bowel
forming the stoma

Szczepkowski (2011)

| —isolated, small parastomal hernia

Il —small parastomal hernia with coexisting midline incisional
hernia without any significant front abdominal wall
deformity

Il —isolated, large parastomal hernia with front abdominal
wall deformity

IV — large parastomal hernia with coexisting midline incisional
hernia, with front abdominal wall deformity

Of the classifications described above, only
Szczepkowski’s approach took into consideration
the coexistence of incisional hernia and the size
of the parastomal hernia itself. Since it relied on
a physical examination of the patient and included
suggestions of suitable surgical treatment for the re-
spective types of hernia, it was the most clinically
usable classification. Moreover, complementing the
same with diagnostic imaging would facilitate more
accurate identification of the pathology and prepa-
ration of the surgery plan [9, 10].

Because none of the above classifications have
been used in any clinical trial or cohort group de-
scription, in 2014 the European Hernia Society
published a new classification based on Szczep-
kowski’s classification to improve the ability to
compare different studies and their results, which
could result in developing new evidence-based
therapeutic guidelines. Subclasses of classification
were defined as follows: type | — smaller than 5 cm
in diameter without coexisting incisional hernia;
type Il — smaller than 5 cm in diameter with coex-
isting incisional hernia; type Ill - larger than 5 cm in
diameter without coexisting incisional hernia; and
type IV — larger than 5 cm in diameter with coex-
isting incisional hernia. Additionally, in each type
one should note whether the hernia is primary or
recurrent [11].

Epidemiology

It is generally believed that the overall numbers
on stoma incidence quoted after the global “Ileos-
tomy Association” are significantly underestimat-
ed given that the association members maintain
accounts for only approximately 17% of colostomy
patients and 35% of ileostomy patients. Further-
more, currently available literature provides sig-
nificantly varied estimations as to the incidence

of late stoma complications such as parastomal
hernia. In fact, numbers ranging from anywhere
between 5% and 60% [4, 6] have been suggested,
while Goligher goes as far as to describe this type
of hernia as the most common and “unavoidable”
colostomy complication [2], with somewhat lower
incidence usually attributed to ileostomy. Notably,
the diagnostic application of ultrasound, comput-
ed tomography or magnetic resonance imaging

(MRI) significantly increases the number of diag-

nosed cases [6, 7, 12].

Based on SAGES data, in the USA alone there are
between 87,000 and 135,000 stoma cases annual-
ly. Half of the same are definitively stomata, with
approximately 20,000 to 35,000 patients (30-50%)
developing parastomal hernia. In the United King-
dom, the annual number of stomata constructed is
approximately 20,000 and the national register lists
102,000 stoma cases, with around 50% of the pa-
tients developing stomal hernias, of which 30% re-
quire corrective surgery [13].

Based on the data collected by Szczepkowski in
2009, between 5,000 and 6,000 stomata are con-
structed in Poland annually with the total estimat-
ed number of stoma patients reaching 20,000. The
most commonly listed cases of stoma are as follows:
— colorectal carcinoma (approximately 12 thousand

cases) — Dukes B, C, D: 76.6%,

— complicated diverticulosis — 20.3%,

—inflammatory bowel disease — 0.9%,

—anal and rectal injuries, ischaemic intestinal in-
flammation, intestinal stomata with urological or
gynaecological indications — 2.0%.

Based on the mode of surgery and the intestine in-
volved, stoma surgery performed in Poland can be cat-
egorised as follows: urgent 53.1%, planned 46.9%, co-
lostomy (usually Hartmann) 88.7%, ileostomy 11.3%.

In approximately 23% of the above cases paras-
tomal hernia develops as a complication [14].
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Based on data available from the literature glob-
ally, the incidence of hernia relative to the respective
type of stoma can be summarised as follows:

—end colostomy — 4.0-48.1% (mean: 15.3%),
— loop colostomy — 0.0-30.8% (mean: 4.0%),
—end ileostomy — 1.8-28.3% (mean: 6.7%),
— loop ileostomy — 0.0-6.2% (mean: 1.3%).

As indicated in the above juxtaposition, differ-
ent authors estimate the number of colostomies
constructed at between 5% and 21%, and most of
the complications occur within the first 2 years after
surgery, with the number of hernias increasing over
time [10, 15, 16].

On the basis of a review of publications available
from internet databases (Medline, Pub-Med, Ovid,
Google) and pertaining to stoma complications, it
can be concluded that the vast majority of them are
retrospective studies and there are no evidence level |
publications given the absence of total and reliable
data registration. What can be inferred from the
available reports is the lack of significant differences
in terms of the incidence of early and late complica-
tions when comparing the cases of ileostomy and
colostomy. The slight discrepancy in the incidence of
hernia in favour of ileostomy (9—22%) compared to
colostomy (18-40%) can be treated as inconclusive
at best given the absence of statistical significance.
The subjectively best results of loop ileostomy are
most likely due to its provisional character rather
than any actual advantage. The characteristically
significant discrepancy in terms of the number of
parastomal hernia cases diagnosed results from
three causes, namely the absence of objective as-
sessment criteria, standard post-operative recovery
screen systems, and standard stoma techniques. At
the same time, it should be emphasised that stoma
creation is not a procedure that could be performed
by an inexperienced surgeon. In the efforts aimed
at parastomal hernia prevention, it ought to be re-
membered that in emergencies, loop ileostomies
are preferred over colostomies, whereas in definitive
stomata the preference is towards end stomata with
a careful pre-operative patient examination and
marking out the location of the planned stoma [17].

A meta-analysis of 24 publications indicates the
absence of a statistically significant difference in
the incidence of parastomal hernia depending on
the stoma location in relation to the rectus abdom-
inis muscle; for instance, as reported by the authors
quoted above, the percentage of stomas formed
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through the rectus abdominis muscle versus adja-
cent to the muscle is as follows: 3% vs. 22% (Sjodahl
1988), 37% vs. 33% (Williams 1990), 52% vs. 46%
(Ortiz 1994).

What follows is that despite the prevalent belief
of the lower risk of hernia associated with stoma
constructed through the rectus muscle, only 1/6 of
studies included in the mentioned meta-analysis in-
dicated a lower percentage of parastomal hernia for
this location [10].

A separate clinical problem is the incidence of
parastomal hernia recurrence following corrective
surgery. Depending on the selected reconstructive
technique, the results can be summarised as follows:
— after surgery with stoma transposition — 0-76.2%

(mean: 24.3%),
— after mesh plasty — 0-33.3% (mean: 2.9%),
— simple tissue plasty — 46—100% (mean: 64.9%).

Laparoscopic techniques are sometimes used in
the course of parastomal hernia surgery. However,
also in this case the recurrence percentages are sim-
ilar (8-56%) to comparable proportional results for
the respective types of plasty [4, 10, 12, 17-19]. Un-
fortunately, the reports lack randomised studies and
most of the papers pertain to relatively small patient
samples [20-22]. Moreover, hernia recurrence may
occur not only at the location of the newly formed
stoma but, according to the quoted authors, there is
also a 1% to 32% risk of recurrence at the location
of the removed stoma [12].

The first use of laparoscopy in stoma surgery
was in 1991 in a procedure performed by Lange
while conducting loop colostomy. Since then, the
number of stomata aided by laparoscopy has been
on a steady increase, including the development
of minimally invasive methods such as laparoscop-
ic procedures involving only a single incision of the
integuments — SILS [23, 24]. Unfortunately, a review
of medical databases produced scarce reports on
hernia incidence in stomata constructed using such
techniques, and in the few available publications the
follow-up periods were under 12 months. No ran-
domised studies were available [25].

Risk factors

It is important to distinguish between surgical
and patient variables to extract a full picture of the
risk factors associated with the development of
a parastomal hernia [1, 18, 26, 27].
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In terms of patient-dependent factors, the fol-
lowing parameters are typically listed as significant
[3, 5,17, 19]:

—age > 60 years (some authors mention 67 years as
the age limit),

— obesity with body mass index (BMI) > 30 kg/m?,

— waist circumference > 100 cm,

—diabetes,

— smoking tobacco,

— systemic and local infection,

— hard physical labour as a relative risk factor,

— ASA classification > I,

— low tensile strength of abdominal wall,

— chronic cough and/or chronic obstructive pulmo-
nary disease (COPD),

— steroid therapy,

—eating or immune disorders and collagen metabo-
lism disorders,

— Crohn’s disease,

— cancer,

—ischaemia.

Taking surgery related factors into consideration,
the available data suggest that the incidence of par-
astomal hernia increases in time, reaching between
59% and 76% after 20 years [28, 29]. Relative to the
surgical method used in the creation of the stoma,
it seems that hernia occurs more commonly in the
following cases [10, 30]:

— after end colostomy, when compared to end ile-
ostomy,

— after loop colostomy, when compared to loop ile-
ostomy,

— after end ileostomy, when compared to loop ile-
ostomy,

— after the trans-peritoneal approach route, when
compared to the extra-peritoneal approach route.

The incidence of parastomal hernia as a recur-
rence after corrective surgery is as follows [12]:

a) radiological recurrence (p = 0.05):

— with mesh — 22%,

— without mesh — 45%;

b) clinical recurrence (p < 0.001):

— with mesh — 13%,

— without mesh — 80%.

It is believed that among surgical factors contrib-
uting to the increased incidence of parastomal her-
nia, the most important include [10, 17, 27]:

— urgency of surgery,
— stoma type,
— pre-operative marking of the stoma location,

— prior parastomal hernia surgery,

- surgeon’s experience and qualifications,

— referral level of the healthcare institution,

— type of suture and mesh,

— stoma creation technique,

—size of the stoma orifice in integuments above
3 ¢m (the accepted optimum is 2/3 of the intestine
width).

A somewhat less evident correlation between
the incidence of hernia and the use of the follow-
ing surgical techniques can also be inferred from the
literature; however, the literature review and me-
ta-analysis did not confirm their prognostic signifi-
cance [4, 10, 18, 26]:

— position of the stoma relative to the rectus muscle,

— placing of the fixing sutures to the fascia,

- closing the lateral extra-intestinal space forming
the stoma.

Based on the performed literature review (Med-
line, Pub-Med, Ovid, Google), it can be concluded
that the assessment of surgical risk factors suffers
from the lack of evidence level | publications and
most of the available studies are retrospective [17].
One of the few available prospective studies re-
ported that regardless of the underlying reason for
constructing the stoma and the urgent or planned
surgery mode, the observed incidence of parasto-
mal hernia reached 33% [31]. In turn, a multi-factor
analysis of parastomal hernia risk factors indicated
that the size of the stoma incision and the patient’s
age are in fact independent risk factors in this re-
spect:

—each additional millimetre increases the risk of
hernia by 10% (OR = -1.1; p = 0.005),

— each additional year increases the risk of hernia by
4% (OR =-1.04; p = 0.04).

—sigmoidostomy is burdened with a significantly
greater risk of hernia (45.9%) when compared to
ileostomy (22%) (p < 0.05).

The presence of other pathologies such as dis-
seminated neoplastic disease, BMI above 35 kg/m?,
prostatic hyperplasia, diabetes, chronic constipation
and ascites was not found to significantly correlate
with the incidence of hernia.

It is commonly accepted that the incidence of
parastomal hernia is highly correlated with the
time since surgery. Based on this observation, the
post-surgery survival should be considered, along-
side wound infections, as the key post-operative risk
factor [1, 18, 26].
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Given the multilevel complexity of potential caus-
es and the high incidence of parastomal hernia, one
should draw attention to factors that can potentially
minimise this risk. These include in particular [15, 32]:
— adequate preoperative preparation of the patient,
— identification of high-risk patients relative to para-
stomal hernia incidence,

— identification of collagen metabolism disorders,

— weight loss programme,

— quitting smoking,

— physical exercise programme,

— cooperation with a stoma group,

— precise delineation of the stoma location before
surgery, where possible going through the rectus
muscle.

Diagnosis and indications for surgery

In the vast majority of cases, the only clini-
cal symptom is a deformity of the abdominal wall
around the stoma, which is the basis for the diag-
nosis. Some hernias can be overlooked due to the
patient’s obesity, difficulty in performing a physical
examination due to severe pain during palpation,
when there are contracted scars on the abdominal
skin or coexisting hernias along the laparotomy in-
cision line, and in cases of neurogenic abdominal
muscle relaxation. In this respect, diagnostic imag-
ing techniques such as ultrasound or CT may prove
useful [12, 33].

It is believed that due to the continually unsat-
isfactory success rate of corrective surgery, indica-
tions for surgical treatment of parastomal hernia are
limited mainly to cases with severe symptoms and
complications, occurring in roughly 30% of all hernia
patients. In this context, the main indications and
contraindications for surgery are as follows [34, 35].
1. Absolute indications:

—incarceration,

— strangulation,

— obstruction,

— parastomal fistula,

— perforation,

—somal ischaemia.

2. Relative indications:

— history of incarceration,

—recurrent temporary symptoms of obstruction,

— difficulty in maintaining the collection device,

—inability to visually control and treat the stoma,

— problems with irrigation,
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- hernia-related pain,
— erosion of the surrounding skin,
— inability to accept the stoma aesthetically,
— narrow hernia gate resulting in difficulty in its
reduction,
—other concomitant complications with indica-
tion for intervention, e.g. stenosis or prolapsed.
3. Absolute contraindications for elective surgery:
—terminal malignant disease.
4. Relative contraindications for elective surgery:
— unresectable or metastatic cancer,
— serious comorbidity,
—scheduled temporary stoma closure.

Corrective surgery techniques

There are a number of methods that can be em-
ployed in corrective surgery depending on the ap-
proach route, possible transposition of the stoma,
the use of mesh reinforcement, or the use of min-
imally invasive techniques.

Open techniques without prosthetic implanta-
tion can be divided into [31]:

—those without stoma transposition,
—those with stoma transposition.

Simple corrective surgery requiring only a small
incision around the circumference of the stoma, ap-
proximately 5 cm from its edge and without transpo-
sition of the same was first described by Thorlakson
in 1965 [36]. Unfortunately, high incidence of recur-
rence from 46% to even 100% of cases is associated
with this technique, and consequently it cannot be
recommended. In 1997, Bewes suggested closing
the defect without producing tension by using the
peritoneomuscular flap during laparotomy [37]. The
risk of recurrence for this technique is 40%, which is
further exacerbated by the need for laparotomy and
the associated risk of incisional hernia. Therefore, the
technique would be justified in cases where the use
of biomaterials is not possible or it is necessary to
perform a laparotomy to correct additional problems.

Techniques with stoma transposition require lap-
arotomy and are thus burdened with the additional
risk of a new parastomal hernia forming, as well as
of incisional hernias at the location of both the new
incision and the previous stoma. Despite the above,
however, transposition is associated with a lower
risk of hernia recurrence compared to local recon-
struction, although at the price of a somewhat in-
creased risk of postoperative complications [38, 39].
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Techniques with prosthetic reinforcement can be
divided into [1]: open techniques, laparoscopic tech-
niques, hybrid technique.

The first study on the use of reticular prosthet-
ic implants in the surgical correction of parastomal
hernia was published by Hopkins and Torento in
1982, nearly 30 years after the introduction of bio-
materials in hernia treatment [40-42]. At first, due
to the problems with non-absorbable materials in-
side the abdominal cavity and in contact with the
internal organs, combined with the idea of placing
the implant in the contaminated stoma environ-
ment, it was concluded that the use of mesh im-
plants in parastomal hernia correction procedures is
not advisable. However, to date, the available liter-
ature describes only a single case of colon erosion
by the prosthetic material used in surgery [43]. With
the development of biomaterials which show better
integration and a lower inflammatory response the
technique has gradually become the gold standard
in correcting parastomal hernia [26].

Depending on the method and layer wherein the
prosthetic is implanted, the currently employed sur-
gical techniques can be classified as follows: super-
ficial mesh (onlay technique), pre-peritoneal mesh
(sublay technique), intraperitoneal mesh (inlay tech-
nique).

When the prosthetic is laid superficially, it is su-
tured to the margins of the aponeurosis and placed
on top of it, without the need for laparotomy and
with only a cutaneous incision around the stoma.
Over the years, various variations of the technique
have been described by Rosin and Bondari, Abdu,
Leslie and Tekkis. In their publications, in patients
observed over a period of 48 months, not a single
case of hernia recurrence was reported [44-47].

The sublay technique may involve only a parasto-
mal incision, as in the description by Martinez-Mu-
nive, or the need for laparotomy, as described by
Cuilleret and Bou, as well as Kasperk, or even trans-
position of the stoma, as suggested by Alexandre
and Bouillot. The authors reported a 36-month re-
currence rate of 0% to 28% and no perioperative
complications [48-51].

The intraperitoneal approach aims to avoid lo-
cal direct access to the stoma, which theoretically
reduces the risk of infection by treating the hernia
intra-abdominally. One of the variations was de-
scribed by Sugarbaker, wherein the mesh is not only
sutured around the hernia orifice, but also forms

a bridge over the extracted colon, giving the effect of
peritonisation. No cases of recurrence were reported
in a group of 7 patients over an observation period
of 48 months [52].

Laparoscopic techniques rely on intraperitone-
ally implanted prosthetics. Since the first corrective
surgery described by Porcheron in 1998, the num-
ber of relevant cases has been on a steady increase
[20-22, 53-55]. In the method described by Hans-
son and named the “keyhole” technique, the mesh
is cut radially and a hole to accommodate the stoma
is cut in the middle. It is placed in such a way that
it completely encircles the stoma from within the
abdominal cavity. A laparoscopic variation on Sugar-
baker’s technique was described by Voitk, wherein
the non-fenestrated prosthetic covers both the her-
nia defect and the stromal intestine [56].

A meta-analysis of 469 cases of corrective sur-
gery using laparoscopic methods revealed that the
incidence of recurrence in the case of the “keyhole”
method was 27.9%, while in the case of the mod-
ified Sugarbaker method it was only 10.2% [55].
Berger and Bientzle created the “sandwich tech-
nique”, which combines the two aforementioned
techniques by using two meshes, the first placed
around the colon at the stoma site and the second
to achieve “extraperitoneal” parietal positioning of
the distal segment of the colon. The reported rate
of recurrence for this method reaches 12% [57].
Whichever laparoscopic technique is used, it is rec-
ommended that the mesh extends at least 5 cm be-
yond the edge of the defect [21].

In the novel surgical technique HyPER that is
a combination of the laparoscopic and open ap-
proach described by Szczepkowski in 2015, the os-
tomy bowel is freed and delivered through a hole
in the DynaMesh-IPST mesh, which is then placed
intraperitoneally. It consists of four main steps: 1 —
laparoscopic stage; 2 — open stage; 3 — re-conversion
to laparoscopic approach; 4 — final, open stage with
neo-stoma formation. This procedure was carried
out on twelve patients with colostomies; the mean
follow-up time was 13.5 months and not a single
case of hernia recurrence was reported [58].

Surgical prophylaxis

Given that the construction of a stoma invariably
results in the artificial weakening of the abdominal
wall, in recent years a number of studies have ap-

Videosurgery and Other Miniinvasive Techniques 1, March/2018



peared which describe the potential benefits of the
prophylactic use of a prosthetic mesh when con-
structing the stoma itself.

In the case of open surgery, the mesh is implant-
ed preperitoneally, and in the case of laparoscopy,
intraperitoneal implantation is preferred [13, 32, 571.
Meta-analyses of randomised studied performed
until the end of 2016 with the aim of assessing the
effectiveness of prophylactic prosthetic implantation
during stoma construction revealed that the prophy-
lactic approach can potentially significantly reduce
the risk of parastomal hernia and does not entail
complications related to the presence of the mesh
itself [59, 60]. However, the authors of one of the
mentioned meta-analyses emphasized that before
any conclusions are reached, one must account for
the fact that the studies analysed varied consider-
ably in terms of the employed methods and the type
of stoma constructed, and that the studied patient
populations were relatively small and observed over
relatively short periods of time [60].

Recapitulation

It seems that to the best of modern medical
knowledge, the most advantageous method of para-
stomal hernia correction is whichever the attending
surgeon feels the most experienced with, while also
being individually adapted to the needs of particular
patients, their respective condition and coexisting
complications. The general rule of thumb is that re-
inforcement of the abdominal wall with a prosthetic
is the method of choice, as it promises good results
and low incidence of complications or recurrence
over long periods of time. The modern trend entails
the use of light materials with large pores and low
density. Nowadays, only the presence of a severe lo-
cal parastomal septic process in a high-risk patient
may be treated as a contraindication for mesh im-
plantation and indication for performing a fast, local
procedure. Local access is preferred in urgent cases
and laparotomy in patients with other coexisting
abdominal conditions. Laparoscopy should only be
considered by adequately experienced surgeons.
In the case of elective procedures in high-risk pa-
tients one should consider local parastomal hernia
repair with prosthetic mesh, while laparotomy might
be advised if parastomal hernia is associated with
a concomitant incisional hernia. In such cases, lap-
aroscopy is considered as an equally effective and
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safe alternative, in particular the modified Sugar-
baker technique [55].
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