
Chirurgia (2021)   116: S36-S42
No. 6 Supplement      

Copyright© Celsius
http://dx.doi.org/10.21614/chirurgia.116.6 Suppl.S36

S36 www.revistachirurgia.ro Chirurgia, 116 (6 Suppl), 2021

Rezumat

Hernia incizională este considerată a fi una dintre cele mai
frecvente complicaţii ale intervenţiilor chirurgicale abdominale, cu
o incidenţă de până la 20% sau 35-50%. Având în vedere creşterea
interesului pentru abordul laparoscopic, există o tendinţă în
creştere privind managementul minim invaziv al herniilor
incizionale, prin tehnici care impun plasarea plaselor intra-
peritoneale - onlay (IPOM). Scopul acestui review este de a analiza
literatura de specialitate cu privire la posibilele complicaţii care pot
fi asociate cu această tehnică. Studiul a fost realizat pe baza unei
cercetări bibliografice folosind bazele de date: PubMed, Scopus şi
Web of Science. Metodologia a fost realizată în conformitate cu
standardele ghidului PRISMA. Studiul efectuat a arătat faptul că
riscurile pe termen scurt ale plasării de plasă intraperitoneală 
pentru repararea herniei incizionale nu pun viaţa în pericol şi sunt
comparabile cu alte tehnici chirurgicale protetice. Complicaţiile
cele mai frecvente pot fi împărţite în minore: serom, hematom şi
durere recurentă, şi majore: fistula enterocutanată, infecţie la
nivelul materialului protetic şi ocluzia intestinală prin sindrom
aderenţial. Dificultăţile în urmărirea postoperatorie, în special în
ceea ce priveşte complicaţiile majore care apar de obicei după o
perioadă semnificativă de timp, limitează rezultatele studiilor 
documentate şi le lipseşte evaluarea calităţii vieţii.
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Introduction

Incisional hernia is defined as the protrusion of
intra-abdominal content through a weakened
site prior to a surgical incision. It is considered
to be one of the most frequent complication of
abdominal surgery, with an incidence up to 20%
or 35-50% in high-risk patients such as obese,
with wound infection history, connective tissue
disorders or pulmonary diseases (1-3). The 
actual incidence of abdominal hernias is still
considered to be higher due to patients who do
not address medical care, despite associated
risks, such as intestinal obstruction, strangula-
tion or bowel ischemia (4). 

The current guidelines available cannot
establish the best method for hernia repair,
both approaches – open and laparoscopic, 
having the same rate of recurrence, hospital
stay and procedure duration (4), but the use of
mesh has become the standard care for post-
surgery hernias (5). Nonetheless this practice
is considered a routine, there is no unanimity
in choosing the mesh placement. There are
three main types of mesh location: onlay, inlay
and sublay, the latter being subdivided in
other three anatomical placements, such as
retromuscular, preperitoneal, and intra-

peritoneal (6). The sublay preperitoneal 
technique is characterized by positioning the
mesh posterior to the abdominal muscles 
and anterior to the peritoneum, while the 
sublay-intraperitoneal approach describes the
retroperitoneal placement of prosthesis and it
is associated with a higher complication rate,
including infection, hematoma/seroma and
intra-abdominal adhesion (6-8). 

The principle of incisional hernia repair is
anatomical restoration of the abdominal wall
in order to achieve a tension-free and strong
mesh reinforced one. In some cases, there is an
important loss of domain, which makes the
rectus muscle restoration difficult to attain
without using the component separation 
techniques. The open anterior component 
separation, known as OACS, is characterized
by separation the external oblique muscle
from the internal oblique one in order to allow
lateral mobilization of the rectus muscle
sheath and permit midline restoration. 
The posterior component separation and trans-
versus abdominis muscle release or PCSTAR
includes dissection of the retromuscular plane
and transversus abdominis release medial of
the linea semilunaris (7,9). 

Another dilemma in the surgical approach
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of incisional hernias is choosing the right 
reinforcing abdominal material, given the lack
of consensus regarding this topic. There is a
wide variety of options that fall mainly into
two categories: synthetic (Prolene Polyethylene
terephthalate polyester, Expanded polytetra-
fluoroethylene) and biological meshes (allo-
genic material-human dermis or xenogenic
material-porcine dermis, porcine intestine,
bovide dermis, etc.) (10). In theory, the 
prosthetic mesh should be chosen based on
biocompatibility, degradation, weight, pore
size and mechanical properties such as
strength, elasticity, stiffness or compliance. In
reality, the principle “replacing like with like”
is not achievable and the best option available
must be used (5,6).

Lately, the principle of placing a non-
resorbable mesh intraperitoneally through a
classic, open surgical approach has been 
abandoned. The laparoscopic management of
incisional hernias has brought in attention this
placement, having the anti-adhesive advan-
tages of new generation dual-meshes. Given
the latest focus on laparoscopic approach of any
surgical pathology, there is a tendency in 
managing the incisional hernias in this 
particular manner, which impose intra-
peritoneal onlay mesh placement (IPOM). 

Unfortunately, the disadvantages of this
particular mesh placement are not entirely
reported given the small number of articles
dedicated to this subject and they can also be
associated and therefore explained by certain
aspects that cannot be controlled.

The promising long-term outcomes of this
approach lacks a rigorous follow-up regarding
major complications, the real incidence of this
registry being unknown

These complications appear relatively late,
being underreported and underestimated in
severity, because they are most often treated
in other centers than the one where the 
prosthesis was originally placed.

The aim of this review is to analyze the
information regarding the possible complica-
tions that can be associated with the use of
intraperitoneal mesh.

Method and Materials

The study was conducted based on a biblio-
graphic research using the databases:
PubMed, Scopus and Web of Science. The
searching formula used was (abdominal 
wall hernia OR incisional hernia OR ventral
hernia) AND (alloplastic or mesh) AND 
(complications).

The eligibility of articles was determined by
combining the following criteria: 

1. Article type: Meta-analysis, Randomised
Control Trials, Clinical trials and Cohort
type,  both retrospective and prospective.

2. To present data for the intraperitoneal
alloplastic procedure.

3. To present data on postoperative compli-
cations.

4. To be available in full text format in
English.

In order to asses as much studies as we can,
we also crossed-search the references of the
articles who documented our study subject. 

The work was reported in line with PRISMA
(Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) ( ). 

Results and Discussions

The laparoscopic approach to treat incisional
hernias has become an easy-to-perform 
technique and it also had been chosen to the
detriment of open surgical one, before her 
efficiency was demonstrated by appropriate
literature. Many centers chose to place the
mesh intraperitoneal given the minimal need
for dissection, having the possibility to use a
bigger prothesis and allowing the intra-
abdominal pressure to contribute to integrity
and strength of the abdominal wall, keeping
the mesh securely in place when it increases.
Even though the Rives-Stoppa technique is
considered to be the gold standard of incisional
hernia repair, the advantages of LIPOM
(laparoscopic intraperitoneal onlay mesh),
determined surgeons to choose the intraperi-
toneal approach (11,12). 

The complications arising from the intra-
peritoneal technique can be classified into two
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categories: minor and major complications. The
minor group includes seroma and/or hematoma
formation, postoperative pain and surgical site
infections (superficial, involving the skin and
the subcutaneous tissue and deep, involving
the fascia and the muscle). The major group
contains enterocutaneous fistula, bowel
obstruction and/or strangulation, bowel perfo-
ration and intraabdominal abscess (13,14).

The most frequent post-operative complica-
tion is seroma formation, with an incidence up
to 21% (13-24). The meshes’ edges are 
considered first to assure the ingrowth, while
the center of the mesh favors the seroma 
formation, lengthening the ingrowth and 
healing process (19). It was associated with the
accumulation of fluid in the empty hernia sac,
when it is not excised, especially during the

laparoscopic approach, or fluid collection into
iatrogenic formed spaces during surgery (25).
The resolution is usually within 8 to 12 weeks of
conservative management (18). Precautionary,
positioning the drains between the mesh and
hernial sac and/or peritoneum can assure 
satisfactory removal of any excess fluid (19).
Hematoma is also considered to be a minor
complication of incisional hernia repair, but
with a lower appearance rate of maximum 2.3%
of cases, given the minimal dissection preceding
mesh placement, without injuring any impor-
tant vessels on the visceral side of the 
peritoneum (12-14,18-20,22,26).

The literature documents recurrent abdomi-
nal pain after incisional hernia repair, especially
after placing the mesh intraperitoneal, with an
incidence rate of 2.3 to 31.6% (11,13-15,19,21,

Figure 1. PRISMA flow diagram according to article selection methodology
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25). It also states that there is a significant
higher percentage of postoperative pain after 6
weeks in comparison with other mesh place-
ments. After 1 or more years after surgery,
there is a drastic diminishing of pain perception
to the extent of no difference between surgical
approaches (26). This persistent symptom can
be associated with ongoing tissue reaction and
inflammation or other mesh-related complica-
tions (27).

Surgical site infections were also described
by the literature on this topic. They represent
the second most frequent complication, with
an incidence rate oscillating from 1.3 to 18%.
While superficial tissue infections can be 
managed only by conservative approach,
including wound dressing, wide-spectrum
antibiotic treatment or negative pressure
assisted therapy, deep tissue infections,
involving the fascia and the muscle, can lead
to enterocutaneous fistula or intra-abdominal
abscess, imposing partial or total removal of
the mesh (13,15,17-19,23,26,27,28). In both
cases, the healing process takes longer and
surgical wound revisions are more common
than usual (26). 

Enterocutaneous fistula is an unnatural
connection between the skin and the digestive
tract and it is an important complication that
can arise. Although the articles regarding
intraperitoneal mesh placement complications
specifies it (12,15,23,26,27,28), enterocuta-
neous fistula is very rare (in some cases there is
no documentation of its appearance) and it is
mostly associated with the presence of peritoni-
tis, so it cannot be entirely related to the subject
of this review (28). Placing the mesh intraperi-
toneal exposes the prothesis to granulocytes
and macrophages, of which cellular equipment
defends against infection and/or inflammation,
triggering a cellular and humoral immune
response that is supposed to fight any chronic
infection that might develop on the surface of
the mesh. The appearance of enterocutaneous
fistula was mostly associated with meshes’
characteristics, especially the material and 
surface, and not with its placement (28).

Surgeons’ main concern when deciding 
incisional hernia technique repair, mainly

intraperitoneal placement, is mesh-related 
viscera complications. Specialized literature
highlight mesh induced adhesion, contributing
to intestinal obstruction, perforation, intra-
abdominal abscess and even death (25). The
adhesiveness may be caused by the chemical
process of meshes’ degradation with an addi-
tionally tissue reaction. It can also be explained
by a body hypersensitivity to the prothesis
material or the tackers used to fixate the mesh
into place (27). Adhesion can restrain adjoining
bowel loops causing intestinal obstruction (12-
15,18,20,23,25-27). This complication is life-
threatening, but unfortunately, there are not
many registries documenting it, having an 
incidence ranging from 1.1 to 3.7%. There is
also the possibility of mesh migration and 
erosion, leading to acute abdomen symptoms
and emergency surgical intervention (25).
Studies advocate for not choosing non-
resorbable meshes (polypropylene mesh, etc.)
for intraperitoneal placement, due to risks of
adhesion, fistulization and infection (29,30).
Even though the development of new generation
dual-mesh prothesis advocates for protecting the
viscera on one side, while promoting mesh
ingrowth on the other side, there are no studies
that can offer indisputable evidence on the 
efficacy of these meshes (18). All viscera related
complications impose surgical treatment. In
addition to deciding whether or not to do enterec-
tomy, mesh complete or total removal should be
seriously taken into consideration in order to 
prohibit any further tissue inflammation or
recurrence of other visceral mesh-induced 
complications (12,25,27). 

The intraperitoneal placing of meshes
encompass a risk of infection of the prothesis,
especially if the operating environment is not
aseptic (15,18,20-22). There were also docu-
mented cases of no apparent contamination
(22). Mesh infections are not uncommon, with
an appearance rate up to 6% and they require
subsequent reintervention and mesh removal
(21,22).

One of the most concerning aspects of 
abiding consequences of intraperitoneal 
mesh placement is the recurrence rate.
Unfortunately, the current literature cannot
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give a sustainable conclusion regarding this
aspect, due to the short observation time and
small numbers of clinical trials performed.
Most of the recurrences mentioned where 
consistent with timeframe of 3 to 6 months
postoperative, during this period the ingrowth
of the mesh and healing process is still 
considered to be active (16). After this period of
time, the recurrence rate was not significantly
higher than other incisional hernia repair
approaches, having an incidence rate ranging
from 3.2 to 20% (13,16-18,20,22-24,26) and in
most of the cases presenting this complication,
patients were asymptomatic and were treated
in a watch-and-wait manner (13). The recur-
rence rate was associated with other clinical
parameters that cannot be controlled, such as
BMI or large abdominal defect size (22). Most of
the patients who presented hernia recurrence
had infectious postoperative complications and
underwent total or partial removal of the 
prosthetic material (22) .

The very high variability of the frequency of
postoperative complications of intraperitoneal
meshes, as summarized in the tables, shows
the need for rigorous monitoring and reporting
of the late course of patients operated on by a
"surgical soft technique".

The present study also wants to draw the
attention of practitioners that, even benefiting
from dual mesh prosthetic materials, in the
long run, patients are not completely safe from
complications, some of them formidable.

Consequently, the indication of such a 
surgical solution must remain judicious and

responsible. In this sense, we consider that the
initial enthusiasm in favor of laparoscopic
approach at any cost must be tempered in some
cases. Foe example, the situation of a small
umbilical hernia in which the intraperitoneal
placement of a mesh of at least 15/15 cm fixed
with a double crown, seems abusive to us, in
relation to an open properitoneal prosthetic
solution.

Conclusions

The laparoscopic intraperitoneal placement
technique for the management of incisional
hernias has been evolving promptly in the last
years and has become a standard procedure in
many surgical centers because of all the 
benefits of minimally invasive surgery and the
development of new generation dual-meshes.  

The study conducted shows that the short-
term risks of intraperitoneal mesh placement
for incisional hernia repair are not life-threat-
ening and are comparable to other prosthetic
surgical techniques. All complications that fit
within this range can be managed only by 
conservative treatment and a wait-and-wait
approach. The high rate of unavailability for
follow-up, especially regarding major complica-
tions that usually occur after a significant 
period of time, limits the results of the studies
documented and they lack the quality-of-life
assessment.

The intraperitoneal mesh placement tech-
nique has unforeseeable long-term outcomes.
In present, there is no clinical or paraclinical

Reference Complication Incidence
Minor complications

(12), (13), (17), (18), (22–24) Seroma 0.7 - 21%
(13), (22), (26) Hematoma 0 - 2.3 %
(17), (18), (22), (26) Recurrent pain 2.3 - 31.6% 
(13), (18), (23), (26), (28), (31) SSI 1.3 - 18%

Major complications
(28), (31) Enterocutaneous fistula 0 - 4.8%
(15), (18), (22) Mesh infection 0 - 6%
(15), (23), (26) Adhesions-Bowel obstruction 1.1 - 3.7%
(12), (13), (16), (18), (22), (23), (29) Recurrence 3.2 - 20%

Table 1. Summary of complication's incidence according
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parameter that can predict the appearance of
major complications, therefore contributing to
the surgeons’ decision of incisional hernia
repair. Reports have also shown that the 
prosthesis placement is not the only criteria
that should be taken into consideration, given
the fact that uncontrollable mesh and tissue
features can promote serious complications.
The long-term viability of this approach is
being questioned by specialists based on the
articles regarding this subject, but, at the
same time, the uncomprehensive registry of
this technique cannot give a real image and
incidence rate concerning complications that
can arise from intraperitoneal mesh place-
ment. More clinical and randomized studies
should be carried out to asses this topic in
order to facilitate surgeons’ decision.

The authors declare no conflicts of interests.
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