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In the evolution of hernia repair, we have learnt that maxi-
mally invasive surgical interventions for hernia repair such 
as long incisions, extensive tissue mobilization and creation 
of large myofascial flaps lead to significant morbidity [1, 2]. 
Dissection of large tissue planes is associated with morbidity 
sequelae like wound infection, tissue necrosis, seromas, and 
hematomas [3]. Long fascial suture lines are potential causes 
of morbidity [dehiscence, internal hernia (bowel herniation 
following dehiscence of posterior rectus sheath suture line 
in eTEP repairs), bleeding, hematoma].

Since the first description by LeBlanc and Booth [4], lap-
aroscopic ventral hernia repair (LVHR) with intraperitoneal 
mesh placement (IPOM) is now an established surgical pro-
cedure for primary and incisional abdominal wall hernias. 
The intraperitoneal site of mesh placement with the possible 
sequelae (visceral adhesions, bowel obstruction, fistuliza-
tion, mesh migration) and bridging repair with prosthesis 
were concerns raised by some surgeons against the proce-
dure. This led to the quest for an alternative site of mesh 
placement for hernia repair with minimal access approach. 
The preperitoneal site for placement of mesh was described 
(TAPP, transabdominal preperitoneal approach [5] and 
TAPE, transabdominal partially extraperitoneal approach [6] 
for peripheral abdominal wall hernias). An endolaparoscopic 
retromuscular mesh repair for midline hernias was devised 
(RR approach, eTEP, eRives stoppa). Lateral extensions of 
the retromuscular (retrorectus) plane were developed after 
division of transversus abdominis muscle (TAR) for extra-
peritoneal placement of large meshes extending to paraver-
tebral spaces [7].

Endolaparoscopic retrorectus mesh repair for midline 
hernias is performed with minimal access, but is surgically 
maximally invasive. It involves extensive mobilization of 
large myofascial flaps upto semilunar lines laterally to cre-
ate requisite retromuscular space for hernia repair and mesh 
placement. The surgical procedure requires division of the 
entire linea alba in the midline to create the large retrorectus 
space required for placement of mesh. With this approach, 
essentially, repair of a midline hernia necessitates complete 
division followed by suture of an otherwise normal linea 
alba (“to fix a leaking tap why change the entire plumb-
ing?”). The normal linea alba is akin to a natural dynamic 
lattice of criss cross fibres that cross the midline and rein-
force the contralateral sheath [8]. A divided and sutured nor-
mal linea alba (with mesh reinforcement) is a poor substi-
tute. Additionally, there is potential for damage to important 
neurovascular perforators laterally near semilunar lines. The 
learning of these new endoscopic techniques is not easy and 
the use of robotics to enhance suturing capacities is being 
suggested.

Component separation techniques have been introduced 
to facilitate medialisation of the abdominal wall and a ten-
sion free reapproximation of abdominal wall constituents 
for primary closure [9]. [“Steal from Joe (lateral compart-
ment”) and provide to “John (medial compartment)”]. With 
increasing acceptance and performance of different com-
ponent separation techniques, also done endolaparoscopi-
cally, the point of anatomic reconstruction gained increasing 
significance. These functional aspects are well studied after 
repair of major abdominal defect with a fascial width of 
> 10 cm. A significant improvement of function and quality 
of life by anatomical reconstruction could be shown [10]. 
As such these are extensive reconstructive procedures of 
the abdominal wall with attendant morbidity and mortality 
[11]. It follows that due diligence and caution is mandatory 
to ensure that these procedures are performed for the right 
indications. The TA muscle with attachments to the thoracic 
cage spine and pelvis has been previously described as the 
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corset of the abdominal wall. Division of TA muscle has 
been reported to lead to hypotonia and bulging of the lateral 
abdominal wall. Only very preliminary observations sug-
gest improvement in core abdominal wall functionality on 
dynamometry after TAR reconstruction [12]. However, the 
potential deleterious effect of division and separation of TA 
muscle on the abdominal wall and respiratory function need 
to be observed and evaluated in the longer term. The use 
of multiple large sheets of mesh (30 × 30 cm) as reinforce-
ment for the entire abdominal wall raises several concerns. 
The abdominal cavity has been designed to be flexible and 
distensible and large sheets of mesh encasing the abdominal 
wall including the flanks are expected to reduce mobility, 
and therefore, function. Primarily well-functioning parts of 
the abdominal wall are either destroyed or at least fixed by 
these large meshes and the induced scar. Mesh contamina-
tion and infection in such a scenario is expected to lead to 
great morbidity.

In the early days laparoscopic adhesiolysis proved to be 
the most difficult and hazardous part of the surgical proce-
dure. However, recent meta-analysis do not reveal any disad-
vantage of laparoscopic repair with regard to unrecognized 
enterotomies [13]. The intraperitoneal location of foreign 
material was believed to be associated with adhesions lead-
ing to obstruction and enteric fistulization. Major cohort 
studies at the turn of the century could largely exclude these 
major sequelae. However, some surgeons experienced severe 
complications attributed to the technique and the mesh mate-
rial. One of the authors groups (AS) has recently reported on 
adhesive characteristics and sequelae during relaparoscopy 
in patients with previously implanted intraperitoneal meshes 
[14]. It was reported that intraperitoneal mesh placement 
is associated with a higher total adhesion score that may 
increase risk during subsequent laparoscopic surgery. Oth-
erwise adhesion-related complications have been described 
only anecdotically in terms of case reports. Major series 
based on well-controlled registry data do exist and rule out 
short and medium term complications after laparoscopic 
IPOM repair [15]. The Danish Hernia Database shows that 
there is a relevant rate of revisional surgery after incisional 
hernia repair over time due to mesh-related complications 
[16] for both open and laparoscopic approaches. After 
5 years of follow-up the cumulative incidence of mesh-
related complications is 5.6% for open and 3.7% for laparo-
scopic repairs. Current literature reveals robust data ruling 
out any inferiority of laparoscopic hernia repair in terms of 
mesh-related complications caused by the intraperitoneal 
placement. Nevertheless a greater understanding and aware-
ness of post-operative adhesive sequelae may possibly lead 
to safer meshes, better fixation and more refined surgical 
techniques for open and laparoscopic approaches in future. 
The use of well-controlled registries is important to identify 
advantages as well as complications of different procedures.

The indications for laparoscopic IPOM repair are more 
clearly defined as the procedure has evolved over the dec-
ades. The low infection rate make it suitable for use in 
patients at high risk for infection (diabetes, obesity, immune 
compromise). It is indicated in patients with recurrent her-
nias after open repair, in patients with undisturbed abdomi-
nal wall function with swiss cheese defects, small fascial 
defects with large primary incisions (to cover the entire scar) 
lateral (L1–L3) hernia defects.

Fascial closure has been recommended by some surgeons 
[17] to prevent bulging of abdominal wall and seromas after 
bridging repair in laparoscopic IPOM repair [18]. Laparo-
scopic closure of the fascial defect is technically feasible, 
yet evidence of any superiority over standard procedure is 
lacking [19]. Patients with large hernial defects (especially 
active patients with impairment of abdominal wall function) 
are unsuitable for laparoscopic IPOM repair [20].

The optimal way forward in surgical science will be 
driven as much with new innovation as with lessons learnt in 
the past. Hernia is a benign, non-life threatening condition. 
However, recent trends in evolution of hernia repair seem 
to advocate more elaborate and more aggressive surgical 
interventions on the abdominal wall. The endolaparoscopic 
retrorectus repair has the advantages of retro muscular 
(extraperitoneal) mesh placement, potential cost savings on 
mesh and less fixation of mesh. However, the repair may 
also lead to unacceptable collateral damage (linea alba) and 
increased morbidity (large tissue planes, long suture lines, 
injury to neurovascular perforators).The component separa-
tion techniques provide a satisfactory, feasible and repro-
ducible surgical alternative for large, difficult and complex 
abdominal wall hernias. However, recent observations of 
expanded (unwarranted) indications for these extensive pro-
cedures are a cause for concern. An unwarranted and incor-
rect surgical technique may lead to unacceptable anatomical 
and functional damage to the abdominal wall (“abdominal 
wall cripples”) Laparoscopic IPOM repair, where indicated, 
has several advantages. It is quick to perform, easy to repli-
cate and maintains integrity of the abdominal wall.

It is clearly evident that a continuous process of audit, 
course correction and innovation, both conceptual and sur-
gical, have driven progress in surgery. The primary aim of 
treatment of hernia is repair of the defect in the abdominal 
wall, relief of symptoms and elimination of risk of bowel 
incarceration and strangulation. It is fair to assume that 
patients adapt to any loss of function of the abdominal wall 
over the several years with the hernia. Moreover, many of 
these patients are no more active in sport, profession or 
even daily life. It may, therefore, not be appropriate to be 
aggressive with attempting to restore “normal” abdominal 
wall function in these patients. It follows that a policy of 
always attempting to primarily reconstruct the midline in all 
patients as the primary goal of hernia repair is unnecessary 
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and perhaps unwarranted. This may result in larger and more 
aggressive operations on the abdominal wall with increased 
complication rates.
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