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CHAPTER 1

Introduction and rationale
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Inguinal Hernia Surgery (IHS) is one of the last remaining types of surgical interventions 
considered as �general surgery�. Also, IHS is considered the ideal teaching operation for 
the young surgical trainee due to the diversity of technical aspects and often challenging 
anatomy against a background of relatively low risk of developing serious complications. 
As the number of operations is quite large � with more than 15 million inguinal hernia 
corrections per annum performed worldwide � it probably may take a while before IHS 
will be removed from the �general surgical� tableau of operative procedures, albeit there 
is already a tendency in western society to assign IHS to dedicated �herniologists� in 
hernia centers. 

Since its introduction as a prominent general surgery procedure more than a century ago, 
the primary clinical parameter that is indicative of technical failure in IHS treatment 
has been recurrence rate. At the end of the 19th century Edoardo Bassini from Padova 
developed a technique using reinforcement of the inguinal � oor as the key of this novel 
procedure. In his repair concept the weakened transversalis fascia is reconstructed with 
autologous fascial, muscular and aponeurotic layers. Despite Bassini�s theoretically 
sound approach, his technique demanded that the layers involved had to be sutured 
rather tight together under signi� cant tension. In addition a signi� cant drawback is 
associated with the quality of collagen in the autologous tissues used for this repair, 
which may be faible due to older age of many IHS patients. Despite this cocerns, however, 
Bassini reported a spectacular � ve year-recurrence rate of less than 5%. Unfortunately, 
his results have never been con� rmed by other surgeons and one recurrence out of � ve 
corrections seems to be a more realistic outcome of this technique [1, 2]. In the mid 
forties of the past century, Bassini�s technique was further developed by a Canadian 
surgeon named Earle Shouldice. As Bassini, this expert reported almost no recurrency 
at all, whilst other series in general practice revealed long-term results with a recurrence 
rate of up to 15% [3, 4]. 

In fact, a major breakthrough concerning IHS and its recurrency had already evolved 
some time before Shouldice was born. In 1859, �Colonel� Edwin Drake was drilling 
in Pennsylvania for water but found oil instead. An important derivative of oil was 
discovered by Alexander Parkes in 1862 and named Parkesine, nowadays better known 
as plastic [5]. After the introduction of synthetic polymer products such as billiard balls, 
hula-hoops, bakelite radios, plastic bags, stockings and water sandals the medical mesh 
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was a late spin-off  of Drake�s discovery. Surgeons eventually began using synthetic mesh 
made of plastic. In 1944, the French surgeon Don Aquaviva performed the � rst hernia 
repair using a simple onlay technique, in which he carpeted the posterior wall with mesh 
while leaving the defect [6,7]. More than 15 years later, Francis Usher used a mesh for 
dif� cult inguinal and incisional hernia cases made of a plastic nowadays mostly used: 
polypropylene [8]. 

The great advantage of a prosthetic mesh is the possibility of a tensionfree reinforcement 
of the inguinal � oor. This concept had already been appreciated by Witzel (silvergauze), 
Marcy (Achilles� tendon from kangaroos) and other avant-garde surgeons in the past 
(cotton, paper) [9-11]. The materials they experimented with, however, were found to be 
far from ideal and subject to many problems such as infection, �wear and tear� or even 
consumption by moths. The major advantage of plastic and especially polypropylene as 
a cheap and equally biocompatible variety, is its strength. In the late 1960s, the American 
surgeon Richard Newman had completed more than 1,600 hernia repairs with Marlex 
mesh, originally composed of high-density polyethylene (polyester) when conceived in 
1958, but changed to polypropylene in 1962. Newman had modi� ed Usher�s tension-free 
technique by eliminating the need to open the posterior wall, duplicating what Aquaviva 
had found in 1944 [12].

Despite Newman�s success, most surgeons viewed mesh with intense scepticism. Because 
no journal wanted to publish his clinical data, Newman called on his esteemed colleague, 
Irving Lichtenstein for help. As a result, ultimately, Lichtenstein was the sugeon who 
then propelled mesh to the forefront in the eighties [13].

With a recurrence rate of less than 5%, even when performed by non-experts, the 
Lichtenstein repair is still considered gold standard in IHS. In the past years, other 
mesh techniques have been developed using different anatomical approaches, e.g. 
laparoscopically or endoscopically, preperitoneally or anteriorly, all with dedicated 
names attached (Stoppa, Wantz, Rutkov, Gilbert, Pelissier, Ugahary, TAP, TEPP, TIP 
et cetera). Most of these modi� cations have demonstrated very low recurrence rates, 
rendering it a rare complication of IHS in our days [14-16].
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Consequently, as recurrence is currently not such an urgent issue anymore, another 
complication of IHS has prominently found the spotlight. In 2001, Poobalan et al. reported 
signi� cant rates of chronic postoperative inguinal pain (CPIP) after Lichtenstein repair 
in up to 30% of patients [17]. Since then, clinical research in IHS has mainly focused on 
CPIP. Although the percentage of 30% may have been somewhat exaggerated, we now 
know that a rate of over 10% of CPIP after open or endoscopic mesh repair is quite 
common [18, 19]. Considering the high number of patients submitted to IHS worldwide, 
one can imagine the impact of this �new�� complication on the quality of life of inguinal 
hernia patients after operation. To date, the possibility of non-life-threating CPIP does 
not outweigh the potentially fatal scenarios of incarceration and strangulation of an 
inguinal hernia. In that respect, a risk of over 10% of CPIP may appear acceptable 
�change� when considering a less than 5% chance of recurrence. However, the question is 
valid today, to what degree this point of view has not become obsolete, as quality of life 
is now one of the main indicators of surgical quality. 

To date, there is general consensus that the prevention of incarceration of a hernia 
per se is not a proper indication to perform an inguinal hernia correction. Several well 
performed randomized clinical trials including a watchful waiting strategy for inguinal 
hernia have reported that the risk to develop an incarcerated hernia, when not recognized 
and leading to high morbidity or even mortality, is as high as the chance of a signi� cant 
complication after elective inguinal hernia correction to prevent this incarceration, 
namely negligible. Initially, these trials have suggested that watchful waiting is safe 
and that asymptomatic or mild symptomatic inguinal hernias should not be operated 
as a matter of principle and [20, 21]. This last statement may have to be nuanced in 
the near future as current follow-up of watchful waiting trials shows a tendency that a 
signi� cant group of conservative treated patients still needed IHS within � ve years. The 
predominant reason for this was conversion of an asympomatic into a symptomatic 
hernia at a certain point in time [22].

It appears that elective IHS does not have its primary �incarceration-preventive� 
objective anymore, but merely serves the patient�s comfort. In this perspective, CPIP 
should be considered a serious complication indeed.
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Research of the pathogenesis of CPIP is unfortunately limited. In the previous century 
only few publications reported pain after IHS. In the eighties, Lichtenstein reported on 
causes and prevention of post-herniorraphy neuralgia after a tension free repair with 
mesh and philosophized about the possible bene� ts of peroperative nerve identi� cation 
[23].

Only in 2004 these considerations get a continuation when Parviz Amid, as a former 
associate of the late Irving Lichtenstein and cofounder-director of the Lichtenstein 
Hernia Institute at UCLA, published a key article on CPIP [24]. In an attempt to 
classify postherniorrhaphy groin pain syndromes, the difference between neuropathic 
versus nociceptive pain was distinguished. Neuropathic pain is a result of a neuroma 
due to damaged nerve tissue or nerve entrapment due to sutures or mesh. Also, scar 
tissue formation itself  or development of � brosis around the mesh may lead to �squeezed 
nerves�. The classic expression of neuropathic pain is a sharp sensation in the direct 
proximity of the scar, sometimes associated with radiation in the associated dermatoma. 
Hyper -or hypoaesthesia or allodynia are not uncommon. 

Nociceptive pain however is not initiated by the damage to a nerve itself  but to the 
surrounding structeres and tissues. This �non-neuropathic� type of pain could for 
example be provoked by damage to the pubic bone, muscles or by pressure or shrinking of 
the mesh. The patient may not present himself  with cutaneous sensation abnormalities, 
but with a more dif� cult to describe pulling or aching pain sensation. Firm palpation 
of the mesh can lead to increased pain. Also, when quoting Amid, CPIP can also be 
represented by a mixed form of both neuropathic and nociceptive pain.

Amid described in a stepwise approach the state-of-the-art Lichtenstein repair technique 
whilst he comprehensively delt with the following �pain preventing� operation steps:

• Avoiding herniotomy; as it does not contribute to the operation result, with 
peritoneal damage probably being responsible for pain induction; simple 
repositioning of the hernia sack is suf� cient.

• Placing the mesh in a � oppy manner, instead of tight fashion. One should 
realize that the mesh is positioned when the patient is in a supine position on 
the operation table, whilst when the patient is standing up, tension factors may 
play a role. 
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• When creating the neo-annulus, using the two slips of the mesh, it should not be 

too narrow.
• When performing the medial � xation of the mesh, not to use a suture through 

the periosteum of the pubic bone.
• Awareness of the presence of all three inguinal nerves in the operation � eld: 

the ilioinguinal nerve, the iliohypogastric nerve and the genital branch of the 
genitofemoral nerve. All these nerves are not only at risk during the anterior 
approach of the inguinal tract, but also during the dissection of the hernia sac 
from the funiculus. Inclusion of the inguinal nerves in the sutures for the mesh 
� xation or interference of the nerves with the sharp rims of the mesh is to be 
avoided.

• An extreme � brotic reaction around the mesh or wrinkling of the mesh 
(�meshoma�) during the postoperative course is also a potential cause for CPIP, 
but is beyond the surgeon�s in� uence and �mesh and/or patient dependent�. 

In the recent past, in particular the possible neuropathic origin of CPIP has become a 
signi� cant topic in surgical research. Its dominant role in CPIP is perhaps best illustrated 
by the encouraging results of therapeutic neurectomy [25, 26].

In this thesis, the focus will be on several aspects of CPIP, including the special role of 
the inguinal nerves as a protagonistic part. The goal of this dissertation is to elucidate 
the following questions. 

In Chapter 2 the topic will be evaluated whether the general surgeon is aware of CPIP 
and its relation with the neuroanatomy; if  this is the case, is he willing to anticipate this 
complication by performing a lege artis Lichtenstein procedure?

The discussion about this aspect will be based on our analysis of surgical techniques 
preventing CPIP after Lichtenstein hernia repair: a state-of-the-art versus daily practice 
in The Netherlands.

In Chapter 3 the management of the nerves during the open repair is discussed. What 
should be the policy as regards inguinal nerve handling during IHS: identify and 
subsequently divide, resect or preserve these nerves together or separately during surgery?
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Chapter 4 focuses on the nerve-identifying inguinal hernia repair: a surgical anatomical 
study. The question is whether it is possible to de� ne surgical anatomical zones, facilitating 
ef� cient identi� cation of the three inguinal nerves during open herniorrhaphy. 

In Chapter 5 a feasibility study is reported of the three-nerve-recognizing Lichtenstein 
procedure for inguinal hernias attempting to answer the question whether �nerve minded� 
hernia surgery is feasible in daily practice with suf� cient knowledge of the local anatomy.

Chapter 6 evaluates our � rst experience with TREPP: Trans Rectal sheath Extra-
Peritoneal Procedure for inguinal hernia; the � rst 1000 patients. Is there a role for a 
new open correction technique that could possibly avoid nerve damage to the minimum 
without compromising the recurrence risk?

In Chapter 7 the question is asked whether �herniologists� have better results than general 
surgeons as regards to occurrence of CPIP? The role of surgical expertise concerning 
CPIP after Lichtenstein correction of inguinal hernia is reviewed.

The previous chapter results in the re� ection in Chapter 8 including the review of the 
status of current CPIP studies. Is there uniformity in collecting data and measuring 
parameters? Prospective studies on CPIP after conventional Lichtenstein hernioplasty is 
critically reviewed answering whether these results valid and indeed comparable.

In Chapter 9 an international consensus algorithm for management of CPIP is presented, 
focusing on the critical clinical issue: how to manage CPIP when �the damage already 
has been done�?

The essence and conclusions of all chapters will be summarized in Chapter 10, including 
a modest draft of future perspectives in IHS.
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