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Update in parastomal hernia
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Abstract: Is it inevitable that a parastomal hernia (PSH) will result when surgical stomas are created?
Despite living in a time where medical technology is more advanced, PSHs appear to be more frequently
encountered, along with their associated complications. At the same time, advances in the diagnosis and
treatment of the condition have not yet brought clarity, and the techniques involved lack standardization.
The repair of hernia can be challenging, as repairing the continuity of abdominal defect while iatrogenic
defect for opening of stoma need to restore in proper way to preserve its function. The latest techniques
have failed to eliminate the recurrent. Accordingly, this paper will define the PSH and discuss the problems
associated with the condition and the diagnostic method. The most recent methods of PSH repair will be
described, which involve mesh reinforcements and a procedure which offers the advantage of minimally
invasive approach which in turn reduces the risk of complications and recurrence. In addition, the techniques

used in stoma creation should be developed to lower the incidence of PSH.
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Introductions not be recognized, or could be misdiagnosed. From the

. L patient’s perspective, PSHs can cause a deterioration in
Parastomal hernias (PSHs) are a common complication . . . . . .

quality of life, while also leading to financial problems since
whereby the contents of the abdomen are able to penetrate . . . .

the treatment is expensive (3). Treatments which do exist
pose technical challenges in surgery, and lead to a high
rate of recurrence. The PSH is thus a problem which will

be commonly encountered be medical professionals as its

the abdominal wall via the opening of the stoma (1). It is
estimated that this problem arises in 30-60% of created
stomata, but the diagnosis approaches vary along with
the definitions, and hence the incidence data are not incidence increases.
necessarily consistent; where CT scans are employed, the
recorded incidence rate can reach 70% (2). When the

intra-abdominal pressure increases while the abdominal Incidence and risk factors

wall is weakened as a result of stoma creation, the outcome
can often be fascial discontinuity. However, the risks
vary along with the duration of stoma creation, the type
of stoma involved, and factors related to the individual
patient. It is also possible that the true rate of incidence
may be higher than suggested here, since many cases may
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PSHs usually develop in the year immediately following
the creation of the stoma, but in some cases have occurred
twenty years later. In fact, the risk increases as the stoma is
in existence for longer periods. It has been observed that
the incidence rate one year after colostomy implementation
stands at 30%, rising to 40% in the second year, and 50%

Ann Laparosc Endosc Surg 2019;4:75 | http://dx.doi.org/10.21037/ales.2019.07.06


https://crossmark.crossref.org/dialog/?doi=10.21037/ales.2019.07.06

Page 2 of 23

by the third year. Eventually, at the twenty-year, the rate
can reach as high as 76% (4-6). It is thus believed that the
hernia risk may be significantly influenced by the ageing
process in the form of musculoskeletal degeneration; as
patients age, each year increases the risk of hernia by 4%
[odds ratio (OR) -1.04; P=0.04] (7).

Examination of the literature also indicates that PSHs
have the highest incidence rate in the case of end colostomy,
with an incidence rate rising to 48.1% with a mean of
15.3%. In contrast, end ileostomy gives a rate up to 28.3%
but a mean of 4%. Similarly, PSHs are more prevalent
with loop colostomy than with loop ileostomy; the means
are 4% and 1.3%, respectively. It is also assumed that
the incidence of loop fashion ostoma would generally be
lower than that of end fashion ostoma, while colostomy
is more problematic than ileostomy (8-11). To determine
this suspicion definitively would, however, require further
studies with substantially larger sample sizes, so that the
rates for different stoma types could be compared (12).

When considering risk factors, the age of the patient
(over 60 years) is the only factor which has been deemed
to be statistically significant. Many other factors have been
proposed and studied in order to determine the nature of
their influence, including obesity (BMI in excess of 30 kg/m’),
waist size (in excess of 100 cm), ASA classification (greater
than II), smoking, diabetes, the effects of physical labour,
chronic cough, systemic infections, poor tensile strength of
the abdominal wall, COPD (chronic obstructive pulmonary
disease), immune disorders, steroid therapy, cancer,
ischemia, Crohn’s disease, disorders involving collagen
metabolism, or previous history of hernias. However, none
of these have proved to be statistically significantly linked to
PSHs, and in general there have been few studies capable of
providing reliable data (4,7,13-16).

It is also the case that aspects of the surgical procedure
can influence the risk of PSHs. It has been difficult to
provide direct proof through statistical significance which
would indicate that such factors affect the incidence of
PSH, but it can be argued that the urgency of the surgery,
the experience of the surgeon, the pre-operative marking
of the stoma site, and the occurrence of prior PSH surgery
might all be influential (15-17). The method used to create
the stoma can also affect subsequent hernia development;
the extra-peritoneal and transperitoneal stoma creation
techniques have been compared, while the lateral para-
rectus location has been compared to a transrectus location.
Reports stemming from a meta-analysis of randomized and
non-randomized controlled trials suggest that the incidence
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of PSH is lower with the extra-peritoneal technique, with
a relative risk factor of 0.36 (95% CI: 0.21-0.62), thus
confirming earlier meta-analysis of observational studies
but not advocated by Cochrane review (18-20). It is still,
however, necessary to conduct further studies using larger
sample sizes and with longer-term follow-up in order to
establish whether or not the extra-peritoneal approach
may offer an effective means of preventing the incidence
of PSHs. Sjodahl er a/. (21) advised that the positioning of
the stoma through the rectus sheath may have the effect of
lowering the risk of PSH, whereas according to Stephenson
et al., the lateral rectus abdominis positioned stoma (LRAPS)
might also prove effective in risk reduction (22). This
particular stoma technique offers minimal disruption of the
anterior abdominal wall, and resulted in no cases of PSH at
the 14-month check-up using CT scan evidence in a small
sample group of patients. Meanwhile, in the PATRASTOM
trial, a pilot single-centre randomized trial was conducted
involving 56 patients undergoing loop ileostomy creation; in
this study there was no significant difference found between
the LRAPS and transrectal methods in terms of PSH
development (23). Furthermore, later work in 2013, which
included both systematic reviews and the Cochrane review,
also found no satisfactory evidence linking PSHs to the
position of the stoma with regard to the rectus sheath (1,24).

In the case of alternative surgical approaches, including
attachment of the fixing sutures to the fascia, or closing the
lateral extra-intestinal space of the stoma, little evidence was
found to link the approach to the development of PSHs. A
number of case studies have suggested, however, that where
the stoma orifice size exceeds 3 cm, the PSH risk may
be increased (1,17,25). Multi-factor analysis studies have
also indicated this notion, reporting that for every extra
millimeter, the hernia risk is increased by 10% (OR -1.1;
P=0.005) (16).

Furthermore, it has also been suggested that laparoscopic
surgeries pose a higher risk of hernia development than
open surgery, although the large number of variables
involved make it difficult to attribute any particular outcome
to a single specific factor. One study did compare open
surgery with laparoscopic surgery over a ten-year period
involving 148 low rectal cancer patients. Analysis of the
subgroups reveled that although no statistically significant
differences were found between the demographic and
clinical factors of the open surgery and laparoscopic groups,
the laparoscopic group showed greater incidence of PSH
during the first and second years after the operation (26).
Higher incidence of PSH should be considered as potential
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disadvantage of minimally invasive approach to patients
with low rectal cancer or lead to consider method to
prophylaxis.

Presentations

It is common for PSH patients to experience bulging when
straining or coughing. When bulging occurs, the impact
upon quality of life may vary between individuals. Usually,
however, the principal complaint is of discomfort, while
further issues may arise with stomal appliances, whereby the
skin becomes irritated and leakage occurs. In cases where
the bulge is very large, an unsightly lack of symmetry can
be caused in the body of the patient, which will be more
strongly perceived by the patient than even the original
feeling of the stoma. Both the bulge and the stoma are likely
to change shape and also size over time, forcing patients to
adapt to the situation, which many choose to do instead of
reporting the matter to their doctor. Psychosocial problems
can, however, be experienced by some patients even when
the bulge is rather small and shows few symptoms. It is
still possible that the patient feels inadequate in terms of
appearance or in having their activities restricted (27-31).
In general, only around 30-40% of PSH patients report
their symptoms, and hence only around one third receive
treatment in the form of surgery. The technical challenges
are usually in the form of non-virgin abdomen surgery,
although further complications stem from the attitudes of
patients towards surgery, along with the disease status or
physiology of the patient (32).

Complications such as PSHs with incarceration or
strangulation generally occur late if they occur at all, and are
quite rare. Obstruction is an early problem, it can then cause
strangulation and lead to an urgent need for emergency
care. Diagnostic need high index of suspicious, investigation
such as CT, or dynamic ultrasonography should be
performed in case of unexplained abdominal pain associated
with existing PSH (33,34). Problems with the stomach,
leading to gastric outlet obstructions, are much rarer,
although the in literature it was reported that elderly female
colostomy patients may experience gastric herniation (35).
One very rare complication is parastomal evisceration.
Reports on very few cases have been published to date, with
the majority focusing on ileostomy and the evisceration of
the small bowel. This resulted in parastomal evisceration
developing of its own accord at the edge of the end stoma,
and this can be linked directly to a sharp rise in intra-
abdominal pressure as well as coughing. This condition
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requires urgent surgical intervention (36,37).

Diagnosis and examinations

It is possible to make the clinical diagnosis if the patient
presents visible symptoms of bulging, or signs of bulging
which become apparent upon palpation of the ostomy site
if the patient performs a Valsalva manoeuvre. In the case
of PSHs, however, it is not always simple to provide the
diagnosis due to the subjective nature of the symptoms; it
can be hard to observe or palpate the bulge, especially in
obese patients, and there is also the fact that many patients
also have other signs to complicate the issue, such as
laparotomy incisions, co-existing hernias, scar contraction,
pain, or relaxed abdominal walls resulting from degenerative
processes (38). Physical examinations provide sensitivity
rates of 66-94% in the detection of PSHs, while rates
for specificity can reach 100%. Incidentally, the negative
predictive values for negative physical examinations are
relatively high, at 63-96% (5,13).

Several studies have concluded that there are benefits
to be drawn from computed tomography scans of the
abdomen, while CT scans are also helpful due to their
ability to identify occult hernias which cannot be readily
discovered by physical examination. Furthermore,
radiographic testing methods can also identify simultaneous
incisional hernias as well as clarifying the anatomy of the
abdomen. An increasing number of incisional hernias and
occult hernias are now being discovered by CT scans having
been missed by earlier clinical examinations. The rate stands
at 35% but could be as high as 53-78% according to some
studies (1). Estimates of these rates are made on the supine
position of abdominal computed tomography scans, which
may fail to detect genuine cases in around 7% of patients,
so clinical correlation may be unreliable, especially in cases
where the CT scan was performed without having first
obtained clinical diagnosis of the hernia. Another reason
for the lack of accuracy is the absence of any standardized
protocol; indeed, studies of re-reported CT have shown
that as many as half of all hernias reported in CT scans had
not been reported in the original examination (39,40).

Detection rates can possibly be enhanced by using the
Valsalva manoeuvre or placing the patient in a semi-prone
position, but the evidence has not yet been gathered to
determine definitively whether this is the case. Differences
in reported observations from radiologists and surgeons
show high correlation in the prone position with a Kappa
value of 0.80. For CT scans in the prone position, the
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Interstitial hernia

Figure 1 Type of parastomal hernias described by Rubin & Devlin.

sensitivity and specificity are not yet known, however (41).

Alternatively, there are reports which argue that dynamic
intrastromal 3D ultrasonography carried out without
radiation exposed and in the supine position would be an
effective an appropriate method. Various research studies
have made the claim that 3D intrastromal ultrasonography
offers a viable alternative to a CT scan since it can provide a
superior positive likelihood ratio when compared to the CT
scan, while the predictive values for the detection of PSHs are
also favourable. These studies are, however, few in number.
One particular benefit of performing ultrasonography is
that it can be carried out at simultaneously with the clinical
examination and hence it is possible to immediately match
the outcomes with the symptoms which are presented. The
procedure is not easy to perform, required operator’s skill
set and may be uncomfortable for the patient. Moreover the
study can be performed only when the opening of the stoma
exceeds 17 mm (42-44).

To conclude, it can be hard to provide a conclusive
diagnosis of PSH for some patients, since physical
examinations can lack reliability, and CT scans may also be
inconclusive, providing unknown specificity. In cases where
symptoms are presented, however, CT scan may prove
helpful in enhancing rates of detection, providing evaluation
for concurrent incisional hernia, and assessing abdominal
wall details while simultaneously excluding issues related
to primary disease recurrence. This would permit the best
treatment plan to be developed to repair the hernia (45).

Classifications

Five different categories have been determined for PSHs,
which are listed as follows.

Rubin & Devlin [1973]: Rubin er a/. classified as type
I—true PSH (Ia: interstitial, Ib: subcutaneous); II—intra-
stomal; III—subcutaneous prolapse; IV—pseudo hernia.
Devlin et al. classified as type I—interstitial hernia; II—
subcutaneous; III—intra-stomal; IV—peristomal hernia
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Intrastomal stomal prolapse

(stomal prolapse) (46). Samples of this classification
demonstrate in Figure 1. Therefore, those classification
were included both true and pseudo hernias.

According to Moreno-Matias [2009] and Seo [2011], on
the basis of the radiological results, the following categories
can be identified:

0—CT image normal, in this case the peritoneum
follows the bowel wall to form the stoma without a sac;

Ta—bowel forming the colostomy with a sac smaller
than 5 cmy;

Ib—bowel forming the colostomy with a sac larger
than § cmy;

II—sac containing omentum;

III—sac containing an intestinal loop which is not the
bowel which forms the stoma (47,48).

According to Gil [2011], on the basis of a physical
examination of the patient, the following categories can be
identified:

I—small and isolated PSH;

II—small PSH with coexisting midline incisional hernia
with no deformation of the front wall of the abdomen,;

IIT—isolated, large PSH with deformation of the front
wall of the abdomen;

IV—Ilarge PSH with coexisting midline incisional hernia,
with deformation of the front wall of the abdomen (49).

The European Hernia Society (EHS) classification of
PSH [2014]: derived from radiological results and the
clinical examination of the patient.

I—less than 5 cm in diameter with no coexisting
incisional hernia;

II—less than 5 cm in diameter and including coexisting
incisional hernia;

III—greater than 5 cm in diameter with no coexisting
incisional hernia;

IV—greater than 5 c¢m in diameter and including
coexisting incisional hernia.

Additionally, it should be explained in each scenario
whether the hernia is recurrent or primary (50).

Ann Laparosc Endosc Surg 2019;4:75 | http://dx.doi.org/10.21037/ales.2019.07.06



Annals of Laparoscopic and Endoscopic Surgery, 2019

At present, there has been no validation of any of
these various classifications and the evidence available is
insufficient to support any particular one of those listed.
The classification provided by Rubin and Devlin [1973]
is not especially helpful in the clinical context. The
classification of Moreno-Matias finds applications solely
for PSHs in colostomy cases following radiological
diagnosis (47). Meanwhile, the classification of Gil appears
to be the preferred version for the practical context since it
combines incisional hernias and PSH size with a physical
patient examination. Therefore, the EHS has adapted this
classification as their preferred version. The drawback is
that none of the options has been widely used due to the
lack of influence upon clinical practice. It has, however,
been suggested that this version accepted by the EHS
should be used to standardize research reporting on PSHs
in the future, thus clarifying definitions and making it easier
to validate future studies with consistent data (45).

Managements
Watch and wait

The widely used approach today is to watch and wait, given
that only around one third of all PSH patients undergo
surgery (8). There are several reasons why the remainders
are not treated: there is often no clinical diagnosis, or in
some cases the problem shows no symptoms. Some patients
fail to report their symptoms, while others are already
suffering from other conditions. The high recurrence rate
deters some patients, while inexperience among surgeons
and reluctance among patients can lead to surgery not
being performed. Few studies have examined the outcomes
and safety record of non-operative methods of managing
the condition. Furthermore it has also been difficult to
accurately track the progression of the condition over time
along with sizes and symptoms, while the increasing risk
of strangulation or increased risk of complications prior to
surgical treatment have also not been determined and hence
little exists in terms of statistical analysis.

In cases where patients exhibit symptoms of non-
resolving bowel obstruction or indications of intestinal
ischemia, the physician should recommend emergency
surgery. A number of research studies have revealed that
the risks of recurrence, morbidity, and mortality are higher
following the operation in cases where emergency repair
was carried out: among the risk factors for recurrence or
death, multivariate analyses identified emergency repair as
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the most significant (OR, 7.6; 95% CI: 2.7-21.5) (51,52).
Where patients were aged over 70, this also correlated
with increased morbidity following emergency repair
interventions (51). In the case of elective surgery, it has
been difficult to find evidence that repairing a PSH can
improve the patient’s quality of life or relieve the symptoms,
especially when compared to the alternative of professional
stomal care by a trained nurse. However, one recent study
carried out in 2017 reported that in 93% of cases, the
overall symptoms were relieved during the six months
following surgery, although little benefit was observed
in terms of leakage or skin irritation (31). At present it is
difficult to determine the point at which surgery becomes
necessary because it is hard to find adequate data to
describe the extent to which quality of life is affected and
to determine the level of the symptom burden. In these
circumstances, it is necessary to consider the costs or risks
of surgery and weigh these against the benefits of quality of
life improvements when discussing the possibility of surgery
with patients.

The options for care which do not involve surgery when
addressing PSHs are listed by the Association of Stoma
Care Nurses. This organization also offers guidance on
the use of skin sealants, other stoma appliances, adhesive
adjuncts, and also support garments, all of which can lead to
an improved quality of life (53,54). It is thought that support
garments might relieve the symptoms while simultaneously
lowering the possibility of hernia enlargement and
strangulation, but clinical evidence to support this notion
is not readily available. One study performed in 2018 using
a retrospective cohort across multiple centres revealed that
this approach might be most suitable for patients suffering
only mild symptoms or those patients with comorbidities.
Among the group undergoing non-operative treatments,
only 2.6% subsequently required emergency surgery as a
consequence of hernia problems arising within 48 months
during follow-up checks (55).

The EHS guidelines published in 2018 took the position
that when no evidence is available to aid the decision,
regarding the treatment of PSHs, then the policy of
watching and waiting was one which could not invite any
specific recommendation (45). In an asymptomatic patient
with no risk for strangulation, conservative management
with regular monitoring should be strongly considered.

Indications for surgery

In the case of incarceration incisional hernia, one risk
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Table 1 List of indications and contraindications to guide the
decisions about surgical procedures in treating parastomal hernias

Indication

Indication in emergency condition
Strangulation
Obstruction
Perforation
Incarceration which fails to conservative
Somal ischaemia

Indication in elective condition
History of incarceration or obstruction
Present of parastomal fistulae
Difficulty in maintaining the collection device
Difficulty in visually control and treat the stoma
Problems with irrigation
Hernia-related pain with fail medication treatment
Erosion of the surrounding skin
Prolapse with difficult to reduce
Inability to accept the stoma aesthetically

Contraindications

Absolute contraindications for elective surgery
Terminal malignant disease

Relative contraindications for elective surgery
Unresectable or metastatic cancer
Serious comorbidity
Scheduled temporary stoma closure

Patient disagree with procedure with clear understanding of
prognosis of disease

factor is the size of the hernia opening, but for PSHs
this relationship has not yet been studied in depth (56).
Indications for surgery are instead focused predominantly
on the prevailing symptoms and the quality of life of the
patient. The different indications for emergency surgery
and elective surgery are thus presented in 7ible 1 (1,10,15).
It is important to balance the risks and benefits of the
procedure, since there is a chance of morbidity after the
operation, the symptoms may not all be relieved, and
there exists a high rate of recurrence. These facts must be
discussed with patients in order to manage expectations.

© Annals of Laparoscopic and Endoscopic Surgery. All rights reserved.

Annals of Laparoscopic and Endoscopic Surgery, 2019

Preparation for surgery

First of all, it is compulsory to conduct the pre-operative
assessment and to check all of the comorbidities of the
patient, but in the case of PSH repair, this is by definition
invariably a second or third procedure, and hence for
some patients the complications and process itself can be
unpredictable. For this reason, it is necessary to prepare
the patient for the possibility that the surgery takes much
longer than anticipated. Even laparoscopic procedures can
overrun due to this unpredictability. The previous operative
history of the patient should be examined carefully, especially
where cancer is involved because of the frequency with
which recurrence takes place. The stoma creation etiology
and purpose must also be taken into account. For instance it
can sometimes be difficult to relocate urostomies, while in
the case of temporary ostomy, it is preferable to reverse the
stoma if this proves possible, rather than to choose the option
of repairing the PSH (15,45,57). Such decisions can be
guided by the use of preoperative tomography scans. Where
elective repairs are carried out, it is advised that at least
three months should have passed since the previous intra-
abdominal surgery (45,57). Patients who smoke must stop
at least 4 weeks before their operation, and where patients
are obese, defined as BMI >30, they should be instructed to
lose weight. Cardiopulmonary exercise testing (CPET) is
useful prior to surgery in order to assess the patient’s level
of cardiorespiratory fitness. All of these described points
have been widely used in the case of ventral hernia repairs
with the objective of producing superior outcomes where
abdominal wall hernia surgery is performed; however, no
specific guidelines have focused directly upon PSHs (58,59).
Antibiotics should be administered prior to surgery to address
the problem of enteric bacteria, and medication should also
be provided to counter the threat of deep vein thrombosis.
Under general anaesthetic, the patient should be positioned
supine with the arms beside the body. To monitor urine
levels, a Foley catheter can be employed, and it would be
sound practice to place a sterilized catheter within the stoma,
since this can support the identification of the bowel loop
during the procedure. The stoma should then be covered
using an adhesive sterile drape in addition to the drapes
which are normally used to cover all other skin surfaces.

Surgical techniques and outcomes

The literature describes a number of approaches for the
surgical repair of PSHs, each with its own advantages and
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disadvantages.

Suture repair

A repair technique involving suturing was first described
in 1965 by Thorlakson (60). In this procedure, an incision
is made around the stoma at a distance of around 5 cm.
The sac is then identified, and suturing performed to
approximate both fascial edges is carried out under tension,
with the aim of avoiding hernia recurrence. However, the
recurrence rates in different studies varied from 46% up
to 100%. In a systematic review it was shown that this
technique leads to a greater risk of PSH recurrence than
mesh repair (OR 8.9, 95% CI: 5.2-15.1, P<0.0001). In the
review, the recurrence rates for suture patients recorded in
the review stood at 96.4% (61). Since the failure rate is so
high, the approach is not suitable for elective surgery, but
in emergency cases where the circumstances preclude other
option of repairing or patient condition are not appropriate
to complex procedure, suturing can be considered,
especially if it is in the context of a temporary measure
before a definitive repair can be carried out if the patient’s
general condition improves.

Relocation

In this procedure, an incision is made at the midline of
the abdomen before the creation of a new stoma to allow
an open approach. This can cause an incisional hernia at
the midline, and can also heighten the risk of developing
a hernia in the location of the old stoma, or a PSH at the
location of the new stoma. It has been shown that when
relocation is performed, the incidence of recurrence at the
new stomal site was 76%, while the rate of recurrence at
the old stoma site was reported to be around 52% (10,62).
It would be advisable to select relocation for patients whose
original stoma was not correctly created and whose stoma
location was not suitable. Furthermore, the area for the new
stoma should be selected with great care to limit the risk of
recurrence; this should be discussed with patients prior to
surgery.

In studies of relocation, if the relocations were simply
made to the opposite sides, and placed through the rectus
muscle with the use of prosthetic devices, the recurrence
rate would be significantly lowered (21,63,64). The authors
of this paper suggest that synthetic non-absorbent materials
be used for covering the new stoma site, the old stoma site,
and the midline incision in order to prevent hernias.
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Nowadays laparoscopy is now a commonly approach
in experience laparoscopic surgeons. With the use of
laparoscopic approach together with mesh reinforcement
can reduce postoperative pain, lower perioperative
morbidity, intra-abdominal adhesion, and the development
of midline incisional hernias (65,66).

Mesh repair

The mesh repair technique for PSH repair leads to a
statistically significantly lower incidence rate for recurrence
than would be the case without the mesh. Estimably, without
mesh, the recurrence rate has been shown to be almost nine
times higher (51,67). Hopkins and "Trento (67) were the first
to publish findings on the use of mesh for repairs since
1982, but in that case the procedure resulted in intestinal
erosions and infections. Because of this, the technique
found little use, and it was only when a modern mesh was
developed that the approach became successful (67,68).
However there are still controversial in the details of
procedures as mentions in following.

The types of meshes

Different mesh types are available, such as the non-
absorbable meshes made from polypropylene, polyester,
or synthetic expanded polytetrafluoroethylene (ePTFE)
which is the most commonly employed type. Few studies
have sought to make comparisons between the various
types and hence little guidance is available to inform
mesh selection, although it is clear that different meshes
offer different properties and characteristics. Despite
using of non-absorbable mesh intra-abdomen, there is
a heightened risk of postoperative mesh infection, and
intestines frequently suffer erosion. With the widespread
use of ePTFE, the shrinkage percentage has been reported
be as high as 50% (69,70). To reduce the possibility of
intestinal erosion and for better results in preventing
contamination, biological mesh may be another option,
but the cost is much higher. Studies have indicated that
the recurrence rate is around 31% when using biological
mesh, but concerns over bacterial contamination suggest
this problem can adversely affect the tensile strength of the
mesh, leading to its ultimate mechanical failure (71,72).
Biological mesh is thus rarely used, since it is not easy to
obtain, it is expensive, and the results over the longer term
fail to justify these costs because there is no significant
improvement when compared to synthetic mesh products
(73,74). Since it is understood that an uncoated synthetic
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Figure 2 Layers of mesh position and its advantage/disadvantages.

mesh is wholly inappropriate for intraperitoneal use because
of intestinal erosion and adhesion, composite meshes have
been developed to place intraperitoneally which reduce
these risks by soluble partially material, and hence these
are suitable for PSH repairs in intraperitoneal onlay mesh
(IPOM) style (75). There are several composite meshes
which are commercially available today. The best known is
Parietex™ Composite mesh which is a composite coated
polyester mesh. A popular alternative is polyvinylidene
fluoride mesh (PVDF, DynaMesh®-IPOM). In one
prospective observational study involving 344 participants
undergoing PSH repair using PVDF mesh, the recurrence
rate was a satisfactory 2.1%, and in the 20 months following
the procedure, no complications were reported which could
be attributed to the mesh (76). In contrast, retrospective
cohort research involving ventral hernia repair showed
intestinal obstruction secondary to adhesions occurring
more frequently with PVDF than when Parietex mesh was
employed (77). It would thus be necessary to use the same
surgical method, standardize the research approach while
taking in long-term outcomes, and make comparisons
between all the different composite mesh types in order to
find the best option for PSH repair using composite mesh
(45,70). More recent findings suggest that when infection
occurs, the most readily removable mesh would be the
uncoated macroporous polypropylene light or medium-
weight mesh, and may be the “most salvageable mesh” in
case of mesh infection and this type of mesh may resist to
bacterial contamination (78). The latest ideas recommend
the use of the natural structure of the abdominal layer to
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protect this non-absorbable mesh type from the intra-
abdominal contents when repairing parastomal or ventral
hernias. The technique would be mention in the following.

The abdominal wall layers for placing meshes

In the placement of mesh, the method used and the layers
involved can also have an influence upon the rate of
recurrence and the existence of complications. No studies
have yet provided a suitable statistical analysis of the
different techniques which are presented in Figure 2.

Open mesh repairs

Onlay mesh repair, which requires the skin to be opened
in L shape or semicircular incision along the lateral edge
of stoma which no adhesiolysis needed. There are different
ways to place the mesh, such as a keyhole technique, or the
“stove pipe hat” technique, where the mesh sits over the
fascial repair before the stoma is drawn through the middle
of the mesh to achieve a 360-degree repair. A further piece
of mesh is then attached to the circumference of the bowel
and on to the onlay mesh (Figure 3). At the 48-month
follow-up, the recurrence rate in one study was shown to
be up to 25.9% (79-81). Meanwhile, meta-analysis revealed
that figure to be 18.6% of recurrent after twelve months,
while 1.9% of cases exhibited infections of the wound and
2.6% had mesh infections (61,32-84).

Retromuscular style, whereby the mesh is positioned
beneath the rectus abdominis muscle. It is usually positioned
using a keyhole or Sugarbaker fashion, and can also be
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Figure 3 Open onlay mesh repair.

performed using midline incision or parastomal incision.
The concomitant midline hernias could be repair or stoma
relocation may also be performed. Several techniques have
been used, and the recurrence rate is around 28%, although
the average pooled recurrence rate is not as high, at around
6.9%, while the incidence rate for wound infections
was 4.8% in the absence of mesh infections (61,85-87).
A modification of this approach is known as transverse
abdominis release (TAR), whereby the retromuscular mesh
is position using a modified Sugarbaker after conducting of
PCS. In open approach showed good results in the reports
but it was not possible to find any statistically significant
difference in the recurrence rate when compared to
keyhole techniques (88,89). By positioning the mesh in this
particular layer, the intraperitoneal mesh placement can be
avoided, which in turn permits the use of medium weight
mesh polypropylene. This is cheaper, and also offers a lower
infection rate. However, a rate of 8% was recorded for the
erosion of the mesh. In order to perform, the retromuscular
procedure demands detailed knowledge of the anatomy of
the abdomen so as to avoid causing damage to the nerves
and blood vessels in the abdomen wall. Muscle atrophy
or bleeding is another potential danger if the surgeon
lacks experience. Finally the risk of erosion by using
polypropylene mesh still need long term result to confirm
real benefit of this approach.

Intraperitoneal placement makes inflection less likely,
as there is no need for dissection of muscle. Among
the different mesh placement techniques, such as the
Sugarbaker technique (1985, Sugarbaker), and the keyhole
technique, the intraperitoneal approach is particularly
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interesting and will be discussed further. It involves an
adhesiolysis if surgery was either laparoscopic or open,
prior to placing the mesh in position. This leads to a greater
probability of intestinal injury being caused (90,91).

A systematic review in 2014, concluded insufficient
evidence to determine which mesh technique (onlay, sublay
or intraperitoneal) is most successful in terms of recurrence
rates and morbidity. The overall recurrent rate at 7.9-14.8%
compare to the pooled rate of suture repair was 57.6% (92).
Lately, in a systematic review evaluating the differences
between the open approach with onlay, retromuscular,
intraperitoneal Sugarbaker, and intraperitoneal keyhole
methods, the findings confirmed that the lowest recurrence
rate was for retromuscular recurrence, at 6.9%, while
Sugarbaker (11.6%), and open onlay (17.2%) performed
reasonably. The worst rate was for the intraperitoneal
keyhole approach (34.6%) (61).

Selecting the right mesh, position and the right
technique involves consideration of numerous factors. In
the contaminated cases, biological mesh is still the popular
choice, but it is very expensive and can lead to a high
recurrence rate, so in such scenarios, medium-weight or
light-weight, large-pore, polypropylene mesh placing in
retro muscular fashion is effective and satisfactory regarding
infection and recurrence for PSH repairs where there is a
threat of contamination (86,87).

Laparoscopic repairs

For the treatment of PSH, various laparoscopic techniques
have been proposed as an alternative approach to the
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traditional open repair. These techniques can involve either
retromuscular mesh placement or intraperitoneal mesh
placement (Lap IPOM), performed using any of the keyhole,
Sugarbaker, or sandwich approaches. To date, however, very
little research has been conducted to examine the merits of
laparoscopic surgery in comparison to open repair for PSH.
Upon examination of the data for 2,000 patients taken from
the database of the American College of Surgeons’ National
Quality Improvement Program, it was possible for the
authors to present a comparison of the two approaches to
treatment. In the laparoscopic treatment group, the chance
of morbidity was reduced by around 60% (OR 0.42, 95%
CI: 0.27-0.64) while the time taken for surgery was cut by
around 13 minutes on average (mean difference -13.24, 95%
CI: -24 to -3) (93). Hansson er al. carried out a systematic
review of a series of cases which included a number of
different PSH repair methods. Analysis was then conducted
using logistic regression in order to make the comparisons
between the laparoscopic and open techniques. It was found
that the laparoscopic methods lead to a reduced level of
recurrence and are as effective as open intraperitoneal and
open retromuscular repair without significant difference
in the incidence of wound infection at 3.3%, while the
rate of mesh infection is 2.7% and morbidity 17.2% (61).
Numerous small case series have been reported but they
have selection bias and lack standardization in terms of the
techniques and procedures followed. However, these studies
do indicate the safety of the laparoscopic approach and
confirm that complications associated with the wounds are
avoided. Pain is reduced, as is morbidity, decrease hospital
stay and can return to work much sooner. The greatest
benefit of laparoscopic surgery, however, is that concurrent
or hidden incisional hernias can also be repaired during the
course of the operation (94,95). However, the latest 2018
EHS recommendations for PSH repair state that it is not
possible to indicate a preference for laparoscopic or open
repair with mesh for elective surgery (45). The laparoscopic
intraperitoneal approach does bring with it concerns of the
risk of intra-abdominal injury, with iatrogenic bowel injuries
recorded in up to 4.1% of all cases, while the conversion rate
is around 3.6%. While the incidence of iatrogenic injury
causing peritonitis or the need for re-operation is very low
without increasing of mortality (61,94,96,97).

Laparoscopic intraperitoneal only mesh: keyhole

technique

Hansson was the first to propose the keyhole approach (97).
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The general laparoscopic method commenced with entry
to the abdomen via the contralateral side to the stoma,
employing the technique corresponding to the personal
preference of the surgeon. However, the workings ports
should be away from the stoma. A careful adhesiolysis
was performed to clarify the stoma and a clear area 5 cm
away from all of the defects on the abdominal wall. If it is
suspected that an injury to the bowel might have occurred,
it is essential to perform the repair immediately before
continuing with the surgical procedure. One piece of
bilayer mesh is cut in the center to form a slit, whether
with or without fascial closure, and this forms a hole of size
up to 2 cm which can house the stoma in the center. The
tails of the mesh are then wrapped around the stoma in
order to create the keyhole shape, and are fixed in position
using sutures or tacks (Figure 4). Finally, the release of the
pneumoperitoneum and closure of the port sites completes
the process (89-99). The approach is not suitable in the case
of ileostomy where the small intestine can all too readily
slide through the opening. The risk of recurrence increases
if the mesh sinks and there is a wider opening.

Laparoscopic intraperitoneal only mesh:
modified Sugarbaker

Voitk was the first to present a laparoscopic approach
combined with a Sugarbaker technique, in which the non-
slit bilayer or coated-non absorbable meshes were employed
in covering the stoma and also the hernia (100).

Following the general laparoscopic procedure, reduction
of the hernia was carried out prior to covering with a
mesh prosthetic over the fascial defect, while the mesh is
centered over the site of the stoma. The mesh should then
be extended no less than 5 cm. past the defect edge, and
able to provide cover for the lateralized bowel up to the
abdominal wall. It is possible to achieve sufficient length
for the lateralized colon by forming a tunnel section with
length of at least 5 cm. for the bowel prior to its entry to
the enterocutaneous junction. It is possible to fix the mesh
using only tacks, or by employing tacks along with the
surgeon’s preferred style of extracorporal or intracorporal
sutures. The main step in this process, however, is fixing
the mesh where the bowel is entered between the mesh and
the abdominal wall. This should be fixed using a suitable
method to stop any possibility of hernia of the bowel into
the mesh. Mesh fixation must be performed which duration
between each tracker should be around 2 cm. away from
each other and double crown fashion should be employed as
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shows in Figures 5 and 6. Proper fixation with great care to
avoid injuries, prevent stenosis, and reduce the risk of bowel
angulation (90,99,101-103).

Delays in the function of the bowels following surgery
are reported more frequently with the Sugarbaker
technique, although this issue can be controlled to some
extent by diet management and medication. The flap which
results when the non-slit mesh is implanted can stop PSH
formation near the bowel, and achieves adequate hernia
recurrence rates (101,103,104). One further shortcoming
with this technique lies in the lateral defects of the hernia,
where the rate of recurrence is notably increased, possibly as
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Figure 7 Sandwich repair and two-patch technique.

a consequence of the lateralization of the stoma loop, which
is normally performed in any Sugarbaker repair. It can be
inferred that the stoma loop which lies beneath the mesh
covers the lateral defect, which is thus not stabilized and
hence can grow laterally, causing the problem of recurrence.

Laparoscopic intraperitoneal only mesh:
sandwich or two-patch technique

Since the keyhole approach leads to a high rate of
recurrence, LeBlanc and Bellanger reported on a Sandwich
technique using a pair of patches of slit meshes to cover
the opening to the stoma by placing the second mesh
patch in the opposite direction to the first mesh patch.
For this report, DualMesh Plus™ was employed, and
the positioning of the slit was selected in order to cover
the defect which had been created in the previous mesh.
By combining two layers, the abdominal wall would be
strengthened to a greater extent than if a single prosthesis
were used. It was expected that using thicker material
would improve the colostomy appliance fitting and would
minimize any movement of the intestine on the sides of the
repair site. Findings for a small case series report indicated
25% morbidity, 8% recurrence, and 8% mortality (105,106).
Meanwhile, Berger et al. presented a modification of the
sandwich technique or two-patch technique, combining
the Sugarbaker and keyhole methods and employing a pair
of mesh pieces. The first piece of mesh, measuring 15 cm
x 15 cm is positioned as in the keyhole technique, with a
hole at the center up to 1.5 cm in size. This first piece of
mesh was then wrapped around the stoma loop in order
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to cover the fascial gap, while the parts of the mesh which
were incised were then closed medially using spiral tacks
and two transfascial sutures. These tacks were also used to
fix the mesh in place. Another mesh which featured non-
absorbable stay sutures at each corner was used to cover the
first mesh as well as the whole of the abdominal wall. The
stoma loop was then positioned between the two meshes in
order to create the necessary lateralization of no less than
5 cm, since this tunnel length allowed the extraperitoneal
parietal positioning of the bowel’s distal segment. Fixing
is best carried out using both spiral tacks and transfascial
sutures (Figure 7). During one study involving 66 patients,
a 12% recurrence rate was reported, but notably with no
recurrence at all in the 25 patients who used the PVDF
mesh type instant of ePTFE (104). Subsequently, at the
20-month follow-up stage, a recurrence rate of 2% was
reported along with 3 cases of wound infection in 47 patients
with PVDF mesh employed (76). The use of two mesh
layers ensured that any case of lateral hernia defect would
be stabilized by the first mesh layer, prior to placement
overlying the bowel loop where the mesh would again
improve stabilization and the restoration of abdominal wall
contours. However, in two cases obstruction of the stoma
was reported which required surgery. In these cases, the
stoma loop had a subcutaneous section which was very long
and formed a lateral siphon-like curve. When the intra-
abdominal section of the stoma loop was fixed between
the meshes, this caused the bowel loop to be squeezed and
resulted in a stenosis, which is a problem to be avoided
wherever possible.

Very few meta-analyses of systematic reviews have
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examined the outcomes of laparoscopic PSH repair. The
existing studies were not randomized, while a majority
took the form of retrospective case series using a variety of
materials for prosthetics, and a variety of surgical approaches
(61,94). One report from 2015 involving 469 patients whose
treatment was laparoscopic IPOM for PSH repair reported
a morbidity rate after surgery of 1.8% (95% CI: 0.8-3.2),
while no differences were reported between the different
techniques used. Among the complications after surgery,
the most frequent was infection of the operation site, at
3.8% of all cases (95% CI: 2.3-5.7). Infection of the mesh
was recorded in 1.7% of all cases (95% CI: 0.7-3.1), while
obstructions which required surgery were also seen in 1.7%
of all cases (95% CI: 0.7-3.0). In 16.6% of cases, further
complications including ileus, pneumonia, and infections
of the urinary tract were found (95% CI: 11.9-22.1). After
one year, the rate of recurrence was reported to be 17.4%
(95% CI: 9.5-26.9). Taking all repairs into consideration,
a conversion rate of 3.1%, predominantly due to bowel
perforation or the existence of dense adhesions (94).

For the modified laparoscopic Sugarbaker method, the
rate of recurrence was found to be 10.2% (95% CI: 3.9-
19.0), while for the keyhole approach, the rate of recurrence
rate was 27.9% (95% CI: 12.3-46.9). Meta-analysis
showed that in the case of the pooled recurrence rates, the
laparoscopic Sugarbaker technique revealed significantly
lower values than was the case for the laparoscopic keyhole
technique. However, in the case of the sandwich technique,
since there was very low recurrent rate (2-8%) but there
were only few case-series reported, the technique was not
used as a part of this comparison (76,94,106). The findings
generally confirm those of the earlier meta-analyses
comparing the two different laparoscopic approaches. The
Sugarbaker technique produced a significantly lower rate
of recurrence when comparisons are made with the keyhole

approach (OR 2.3, 95% CI: 1.2-4.6; P=0.016) (61).

Fascial closure (IPOM Plus)

During the last ten years, the IPOM procedure has been
adjusted to include fascial closure of hernia defects. There
were some evidence-base studies in ventral hernia repair
with laparoscopic fascial defect closure is carried out with
IPOM reinforcement (IPOM Plus) for ventral hernia
repair, the surgical outcomes are enhanced, with dead space
removed, can prevents the incidence of a seroma or mesh
bulging. Through the mechanism which controls mesh
bulging, the central section of the abdominal wall which
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is non-functioning can extend into the hernia sac as a
consequence of intra-abdominal pressure. This is described
by Laplace’s law. The bulging can be uncomfortable for
the patient, and can easily be mistaken for recurrence. As
the intra-abdominal pressure increases, the shear forces
upon the mesh are no longer present, hence the sutures
which fix the mesh will not be cut or broken. Such damage
to the sutures would potentially lead to mesh migration
and eventually recurrence, which can be defined as the
presence of a gap between the edge of the hernia and the
musculofascial tissue. Fascial closure can also assist in
restoring the rigidity or functionality of the abdominal wall,
leading to better functional outcomes. The IEHS guidelines
recommend that in order to prevent seroma, the hernia sac
should be included during fascial closure to remove dead
space, since this might be effective when making repairs to
a ventral or incisional hernia (45,107).

In the case of PSH repair, however, no similar
recommendations were made, and while there have been
detailed reports published to describe fascial defect closure
and mesh handling, no standardization of the techniques
involved has been established. Few case series have covered
the possibility of providing suture reinforcement as a means
of closing defects in PSH repair when using keyhole (108),
Sugarbaker (109), or Sandwich-plus techniques (110). These
authors also carried out a non-randomized trial in order to
draw comparisons between defect closure and non-defect
closure in performing laparoscopic modified Sugarbaker
PSH repair. The findings indicate that defect closure would
provide significantly lower incidence of seroma after surgery
when compared to the non-closure sample group (12.7% uvs.
37.5%, P value =0.002). No differences in pain levels were
reported between the two groups after surgery.

While the data in the literature review have not been
fully consistent, and number of unique suture methods
have been described, but without any definitive conclusion
as to which might be the most suitable. Accordingly, these
authors advise that the defect be closed, and subsequently
reinforced using mesh. It is recommended to use non-
absorbable sutures, with the ideal approach involving
intracorporeal suturing using V-Loc™ sutures 1/0 spacing
the stitches at 1.5 cm, both between stitches and from
stitches to the margin. Alternatively, an extracorporeal
technique using Endoclose™ can be employed, involving
small stab skin incisions and non-absorbable suture threads
from 0-2. The spacing in this case should be 1 cm (Figure §8).
When using these techniques, care must be taken to avoid
stomal and mesentery injuries.
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Figure 8 Fascial closure. (A) Intracorporeal suture; (B) extracorporeal technique using Endoclose.

Laparoscopic transversus abdominis release
(TAR) and modified retrorectus Sugarbaker

The separation of posterior components through the TAR
method formed a large retrorectus space, which enabled the
positioning of the mesh inside this space while not coming
into contact with the intestine. Pauli ez #/. described open
TAR combined with Sugarbaker repair (88), while more
recently there have been reports using robotic approaches
and laparoscopic techniques (111).

Electrocautery is used to start the process by making the
first incision to the posterior rectus sheath around 0.5-1 cm
lateral to the linea alba. The incision is then lengthened
from the cephalad to caudal direction, covering the entire
length of the rectus muscle. Blunt dissection is then used to
continue the plane laterally towards the linea semilunaris at
the lateral border of the rectus muscle, and the point where
the anterior and posterior rectus sheaths are connected. It is
vital to maintain the stoma during this process, and to find
the deep inferior epigastric artery which runs through the
posterior caudal section of the rectus abdominis muscle so
as to ensure that this artery is not damaged. Upon reaching
the level of the linea semilunaris, 1.5 cm medial to the linea
semilunaris, the posterior lamina of the internal oblique
fascia is found, which is a very thin layer which covers the
transversalis muscle fibers. The posterior lamina of the
internal oblique is then cut using hook electrocautery in
order to expose the transversus abdominis muscle fibers
which can then be divided. The neurovascular bundles
which link the internal oblique and transversus muscles
before perforating the rectus abdominis muscle can be
identified laterally in this region, and must be maintained to
ensure that rectus atrophy and loss of functionality will not
occur. It is essential to remain medial to these neurovascular
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bundles. Dissection is then carried out through this layer
close to the bowel before entering the pre-peritoneal/
transversalis fascia plane, extending laterally past the linea
semilunaris as far as the psoas muscle. In the next step,
the defect in the posterior sheath where the stoma makes
its passage can be laterally extended using scissors. The
bowel which is next to the stoma is then delivered into the
retromuscular plane, whereupon closure of the posterior
pre-peritoneal/transversalis fascia plane is carried out at the
medial side, by creating a lateralized bowel to the medial
defect where the stoma was first formed. Retrorectus
dissection is performed on the contralateral side, (making
use of TAR, or not, as necessary). In this space there is
room for a wide overlap of the mesh as it crosses the
midline incision/midline hernia. Closure of the right and
left posterior layers takes place at the midline, and thus the
visceral sac is recreated.

In addition, the colon can then undergo lateralization
with a 3-0 barbed suture attached to the bottom of the
lateral wall of the abdomen. Another 3-0 barbed suture is
then employed to affix the edges of the posterior layer to
the conduit and to ensure continuity through the closure of
any defects which can still be found in the posterior layer.

By using a transfascial suture passer, it is possible to place
the mesh within the retrorectus space in a manner which
is very similar to that used in modified Sugarbaker PSH
repair. The mesh is positioned laterally in a sling around the
bowel. Though not as effective, it is also possible to extend
the mesh to cover the myopectineal orifice when this is
considered necessary. The mesh is then medially extended
as far as the contralateral linea semilunaris, or beyond in
cases where contralateral TAR was used, so as to reinforce
the midline in full. Once the mesh has been secured around
the circumference, the primary closure of the parastomal
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Figure 9 Retrorectus repair with TAR.

defect is performed before recreating the linea alba through
the suture of the anterior rectus sheaths to each other at the
midline (Figure 9).

In the original posterior component separation with
TAR described by Pauli er al., it was not necessary to
take down the stoma, but the method did lower the rate
of wound morbidity, skin necrosis and subcutaneous
seroma compare to the operation resulting from anterior
component separation, while simultaneously retaining
the biomechanical properties of an effectively functioning
abdominal wall and also making use of all the advantages
of mesh reinforcement within a modified Sugarbaker
configuration located in the retromuscular space, thus
allowing a non-coated, non-absorbable mesh to be used.
This approach also offers lower costs, while the positioning
of the mesh permits the integration of both sides. One side
integrates with the anterior abdominal wall while the other
side integrates with the posterior fascial layer. This should
lead to superior tensile strength in the repair. However, to
perform this complex operation, it is necessary to have very
good knowledge of the anatomy of the abdominal wall and
the alignment of the stoma, as well as outstanding levels of
laparoscopic skill. The need for complex dissection makes
it difficult to perform the operation correctly. Furthermore,
the lack of data concerning long-term results, allied to the
concern about potential mesh-related complications and
erosion of the bowel means further studies are necessary.
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One further procedure related to TAR with modified
retrorectus Sugarbaker repair is Stapled Transabdominal
Ostomy Reinforcement with Retromuscular Mesh
(STORRM) was presented by Majumder ez a/. (112) and
has the goal of strengthening the aperture. The additional
step is performed once the TAR and modified Retrorectus
Sugarbaker section is complete, prior to taking down the
stoma. The stem of the anvil of a circular end-to-end
anastomosis (EEA) stapler must be passed through the
mesh just behind the fenestration which is produced in the
posterior sheath, and suitably aligned with the ultimate
location of the stoma. The EEA stapler enters the stoma
site through the skin and comes to rest against the anterior
fascia. It is advisable to use a 25 EEA-stapler in the case
of ileal conduits, a 25-28 mm stapler when performing
ileostomies, and for colostomies, a 28-31 mm diameter
stapler. Upon firing, the stapler connects the anterior fascia
and the mesh. This stomal conduit is then externalized
via the aperture. The aim is to produce a straight tunnel
through the abdominal wall layers and the mesh, with
standardized sizing, and then to fix the mesh, and substitute
the traditional cruciate incisions by using mesh to produce
a stapled reinforcement of the aperture. Initial findings
indicate that the procedure is safe and repeatable, but the
recurrence rate remains as high as 17% (112). It will be
necessary to conduct follow-up observations over longer
time periods to provide confirmation of the findings. The
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technique is, from our perspective, suitable for use while
taking care to avoid contamination in cases where the
enterocutaneous junction of stoma revision is planned or
when the stoma must be relocated.

The same concept is employed in preventing PSH in the
primary process when creating the stoma. The modified
Stapled Mesh Stoma Reinforcement Technique (SMART)
was described by Williams ez a/. (Permacol™ and 31 or 33 mm
diameter circular stapler) (113). The findings indicated
a significant reduction in the rate of recurrence using
SMART to 19% from a high of 73%. A modified approach
using polypropylene mesh has also been described, with
a recurrence rate dropping from 39.5% to 13.8% using
SMART, while there were no reports of mesh infection,
stenosis, erosion, or fistulation within 24 months when
using non-absorbable mesh (114,115).

Prophylaxis

When the stoma is created, the risk of PSH is increased
because the abdominal wall, which was otherwise
undamaged, now becomes defective. The underlying
structure of the muscles of the abdomen provide a level of
stability which, when applied in creating the stoma, can
lower the potential for hernias to develop. The surgical
technique can also be a factor leading to increased or
reduced risk of hernia. Reduction of the risk can be achieved
through careful preparation prior to surgery, choosing the
optimal stoma location, providing patient education, and
determining which patients might be at the greatest risk of
PSH. Other factors which can be considered to lower the
risk include participation in weight loss schemes, giving up
smoking, taking physical exercise, and the identification and
treatment of collagen metabolism disorders.

While potentially helpful, without evidence can be
found to support the incorporation of sutures to stabilize
the stoma to the rectus sheet, transrectus and lateral para-
rectus location. Further studies are needed in the case of
the extraperitoneal route for stoma placement (15,24).
To date, it has been shown that the defect diameter at the
abdominal wall is the only directly linked to the possibility
of developing a hernia. Patients whose defects are
enlarging, and those whose trephines exceed 3 ¢cm may be
at increased risk (16,116). However, the evidence cannot yet
determine the optimal size or shape of the stomal aperture.
Our suggestion would be to use the smallest trephine
diameter possible on the condition that the passage of the
afferent stomal limb is possible along with its mesentery,
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and ischaemia does not result. For standardization of the
aperture size, it has been suggested that circular staplers
should be used to more accurately control the size and shape
of the trephine in the anterior rectus sheath. However,
while these procedures showed low incidence of PSH
development when compared to a non-prophylactic method
at the follow-up after 24 months, but due to the limitations
of the methodology and the absence of any standardization
in terms of mesh size, staple size, and mesh reinforcement,
it is necessary to remain cautious when interpreting any
results thus far (52,113,114,116).

More recently, several studies have proposed the prophylactic
use of a prosthetic mesh when the stoma is constructed. The
evidence does support this approach in order to prevent PSH.
"To date there have been 14 randomized controlled trials from
12 researchers which make comparisons of prophylactic
mess (4,5,117-127). These RCTs, however, have varied in
quality and while the methodology has improved over time,
the findings are still open to question. Most of the studies
involved patients undergoing permanent end colostomy
in elective surgery for bowel cancer, and the data do not
take into consideration any other conditions, such as
inflammatory bowel disease for instance. Few ileostomies
have been reported, and there are very few reports on
RCTs involving mesh prophylaxis in emergency cases. The
primary end-point choice typically emphasizes the absence
or presence of PSH in simple binary terms, without fully
exploring the limits of clinical examination or CT imaging
as a means of making diagnoses. Another problem is that
studies to date have lacked follow-up over the longer
term, with only two studies providing data covering as
long as three years after surgery (4,123). Just two studies
considered cost effectiveness, however these indicated that
mesh prophylaxis could offer economic benefits (126,127).
There have been few direct one to one comparisons of
different mesh types and mesh positioning strategies. It
has thus been the case that the studies examined have used
a wide range of meshes and surgical approaches, placing
different mesh types in different positions, using open and
laparoscopic techniques. Thus it can be difficult to draw
conclusions when comparing specific factors due to a lack
of consistency in the other variables involved. One positive
point is that the rates of erosion and mesh infection have to
date been very low in the short term following surgery. Just
two studies examined cross-linked porcine-derived collagen
meshes for PSH prevention using both preperitoneal
and intraperitoneal approaches (118,120). It is expected,
however, that future trials will address these issues, and
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will help in developing new types of mesh and new surgical
approaches which will deliver better outcomes over the
longer term.

To identify benefit of prophylaxis mesh, the study
comprised analysis of 12 systematic reviews and meta-
analyses, including the Cochrane review, or a period
covering 2010-2018. The analyzed studies included
451-844 participants in the randomized controlled trials
which have been previously mentioned. The studies
emphasized the overall incidence of PSH, and found that
the rate was reduced in patients who were treated using a
prophylactic mesh in comparison to patients receiving the
standard ostomy formation. The Cochrane review for 2018
presented comparison findings involving the outcomes
for prophylactic mesh and its protective capabilities, and
the outcomes for non-mesh patients (RR 0.53, 95% CI:
0.43 to 0.66), whereby the results were similar to earlier
meta-analyses which had shown reductions in the odds of
RR at 0.44-0.53, and providing hernia rates of 10.8-22%
for patients treated with prophylaxis mesh, and rates of
32.4-41% for those who did not receive mesh placements.
There were no significant differences reported for wound
infections or infections of the stoma when comparing
the two groups, but the studies examined did not discuss
such factors as cost, quality of life, or the rate of re-
hospitalization (128-139). However, most of studies
generally covered a wide range of mesh types, stoma types,
and surgical methods, while the sample groups of patients
were small, and the durations of the observation were
limited. Only one research study it was revealed that no
evidence could be presented to support the notion that type
of mesh (regression coefficient -1.110, 95% CI: -3.208 to
0.983; P=0.298), or location of mesh (intraperitoneal vs.
preperitoneal or intraperitoneal vs. retromuscular) have any
influence upon outcomes (129).

As a result of the low cost, lack of adverse consequences,
and comparatively beneficial outcomes, the ESH guidelines
strongly recommend the use of a prophylactic mesh for PSH
prevention. However, because of heterogeneity and poor-
quality evidence in the existing studies, it is now suggested
that while prophylactic mesh could be useful in preventing
PSH in elective cancer surgery which plans end colostomy,
it is vital to discuss the risks as well as the advantages
with patients prior to surgery. At present, much of the
evidence supports the use of synthetic un-coated meshes
in the retrorectus space for both open and laparoscopic
procedures, while coated-non absorbable mesh should also
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be considered for intraperitoneal treatment in laparoscopic
procedures. In future it would also be beneficial to develop
techniques which can be performed easily by inexperienced
surgeons within a reasonable additional operative time and
without excessive levels of complexity (45).

Conclusions

PSHs are a common problem, and their rate of incidence
rises with time following surgery. The symptomatic cases
should be treated while balances the risks and benefits of the
procedure. Numerous approaches for treatment exist in the
case of the hernia types with the highest rate of recurrence.
These include the coated non-absorbable mesh repair,
which is widely established, while the most popular today is
the intraperitoneal onlay fashion using modified Sugarbaker
due to its very promising outcomes. Moreover, techniques
using two-patch mesh repairs are now gaining popularity
as the recurrence rates are very low. Although retrorectus
space placement of the mesh has been shown both to be
possible and to bring positive outcomes. Accordingly, the
best approach for PSH treatment is for the surgeon to apply
the technique in which he is most experienced, which is
most suitable for the condition of the patient. In elective
cancer surgery, prophylaxis mesh are now recommended
when end colostomy is the plan. Further studies are being
undertaken to determine how to make improvements
leading to long-lasting repairs offering enhanced durability
to the benefit of patients suffering this type of hernia.
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