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Introduction and rationale

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 floor 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 significant tension. In addition a significant 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 five year-recurrence rate of less than 5%. Unfortunately,
his results have never been confirmed by other surgeons and one recurrence out of five
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 first 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
difficult 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 floor. 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 modified 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 modifications 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
significant 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 significant
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
significant group of conservative treated patients still needed IHS within five 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 benefits of peroperative nerve identification
[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 fibrosis 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 difficult 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 sufficient.

•

Placing the mesh in a floppy 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 fixation 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 field:
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
fixation or interference of the nerves with the sharp rims of the mesh is to be
avoided.

•

An extreme fibrotic 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 influence and ‘mesh and/or patient dependent’.

In the recent past, in particular the possible neuropathic origin of CPIP has become a
significant 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 define surgical anatomical zones, facilitating
efficient identification 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 sufficient knowledge of the local anatomy.
Chapter 6 evaluates our first experience with TREPP: Trans Rectal sheath ExtraPeritoneal Procedure for inguinal hernia; the first 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 reflection 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.

14

Introduction and rationale

References
1.

Thomas AD, Rogers A. Eduardo Bassini and the wound that inspires.World J Surg 2004;
28(10):1060-2

2.

Read RC, Herniology: past, present and future. Hernia 2009;13(6):577-80

3.

Bendavid R. Biography: Edward Earle Shouldice (1890-1965). Hernia 2003; 7(4):172-7

4.

Simons MO, Aufenacker T, Bay-Nielsen M et al. EHS guidelines on the treatment of inguinal
hernia in adult patients. Hernia 2009; 13(4): 343-403

5.

Andrady AL, Neal MA. “Applications and societal benefits of plastics”. Philos. Trans. R. Soc.
Lond., B, Biol. Sci. 2009; 364 (1526): 1977–84

6.

Rives J. Surgical treatment of the inguinal hernia with Dacron patch: principles, indications,
technique and results. Int Surg 1967; 47:360–361

7.

Aquaviva D, Bounet P (1944) Cure d’une volumineuse eventration par plaque de Crinofil. Extraits
Bull Soc Chir de Marseille 17

8.

Read RC. Francis C. Usher, herniologist of the twentieth century. Hernia 1999; 3:167–171

9.

Ball L. The repair of inguinal hernia and the use of filigrees. Br J Surg 1958;45:562–565

10.

Babcock WW. The range of usefulness of commercial stainless steel cloths in general and special
forms of surgical practice. Ann West Med Surg 1952; 6:15–23

11.

Marcy HO. The cure of hernia. J Am Med Assoc. 1887;8: 589-592

12.

Read RC. Milestones in the history of inguinal surgery: prosthetic repair. Hernia 2004;8(1):8-14

13.

Lichtenstein IL, Shulman AG. Ambulatory outpatient hernia surgery. Including a new concept,
introducing tension-free repair. Int Surg 1986;71:1–4

14.

Veenendaal LM, de Borst GJ, Davids PH. Preperitoneal gridiron hernia repair for inguinal
hernia: single-center experience with 2 years of follow-up. Hernia. 2004 Dec;8(4):350-3

15.

Pélissier EP, Ngo P, Gayet B. Transinguinal preperitoneal patch (TIPP) under local anesthesia
with sedation. Am Surg. 2011 Dec;77(12):1681-4

16.

Kingsnorth A, LeBlanc KA. Management of abdominal hernias. Textbook, 4th edition. Springer
2013. ISBN 978-1-84882-876-6

17.

Poobalan AS, Bruce J, King PM et al. Chronic pain and quality of life following open inguinal
hernia repair. Br J Surg 2001 Aug;88(8):1122-6

18.

Nienhuis S, staal E, Strobbe L et al. Chronic pain after mesh repair of inguinal hernia: a systematic
review. Am J Surg. 2007 Sep;194(3):394-400

19.

Lau H, Patil NG, Yuen WK. Prevalence and severity of chronic groin pain after endoscopic
totally extraperitoneal inguinal hernioplasty. Surg Endosc. 2003 Oct;17(10):1620-3

20.

Fitzgibbons RJ, Giobbie-Hurder A, Gibbs JO et al. Watchful waiting vs repair of inguinal hernia
in minimally symptomatic men: a randomized clinical trial. JAMA. 2006 Jan 18;295(3):285-92

21.

O’Dwyer PJ, Chung L. Watchful waiting was as safe as surgical repair for minimally symptomatic
inguinal hernias. Evid Based Med. 2006 Jun;11(3):73

22.

Fitzgibbons RJ, Ramanan B, Arya S et al. Long-term results of a randomized controlled trial of
a nonoperative strategy (watchful waiting) for men with minimally symptomatic inguinal hernias.
Ann Surg. 2013 Sep;258(3):508-15

23.

Lichtenstein IL, Shulman AG, Amid PK, Montllor MM. Cause and prevention of
postherniorrhaphy neuralgia: a proposed protocol for treatment. Am J Surg 1988; 155:786-790

24

Amid PK. Causes, prevention and surgical treatment of postherniorraphy neuropathic
inguinodynia: triple neurectomy with proximal end implantation. Hernia 2004; 8: 343-349

15

1

Chapter 1

25.

Aasvang EK, Kehlet H. The effect of mesh removal and selective neurectomy on persistent
postherniotomy pain. Ann Surg. 2009 Feb;249(2):327-34.

26.

Amid PK, Chang DC. Surgical treatment of chronic groin and testicular pain after laparoscopic
and open preperitoneal inguinal hernia repair. J Am Coll Surg. 2011 Oct;213(4):531-6.

16

Introduction and rationale

1

17

CHAPTER 2

Surgical techniques preventing chronic pain after Lichtenstein hernia
repair: state-of-the-art vs daily practice in the Netherlands

AR Wijsmuller, JFM Lange, D van Geldere, MP Simons,
GJ Kleinrensink, WCJ Hop, J Jeekel, JF Lange

Hernia, April 2007 11:147-151

Chapter 2

Abstract
Background
Morbidity associated with open inguinal hernia repair (IH repair) mainly consists of
chronic pain. The aim of this study was to identify possible disparities between state-ofthe-art Lichtenstein repair, and its application in general practice.
Methods
A questionnaire was mailed to all surgeons and surgical residents (n = 1,374) in the
Netherlands in February 2005. The objective was to determine the state of general
practice with respect to technical steps during the Lichtenstein repair that are suggested
to be involved in the development of chronic pain, as recently updated by Lichtenstein’s
successor, Amid.
Results
More than half of the respondents do not act according to the Lichtenstein guidelines
with respect to surgical steps that are suggested to be involved with the origin of chronic
pain of somatic origin. Compliance with Amid’s guidelines with respect to the handling
of the nerves is variable. Surgeons conducting high numbers of IH repair are more likely
to operate according to the key principles of the state-of-the-art Lichtenstein repair.
Conclusion
There is a substantial disparity between the state-of-the-art Lichtenstein repair and its
application in general practice with respect to steps that are suggested to play a role in
the origin of chronic groin pain.
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Introduction
In recent years it has become clear that morbidity associated with open inguinal hernia
repair mainly consists of chronic inguinal and scrotal pain of neuropathic and somatic
origin [1–3]. There is a discrepancy between the complication rate associated with the
Lichtenstein repair, the most frequently performed hernia repair in the Netherlands,
reported by the Lichtenstein Hernia Institute and that reported by others [3–8].
Amid described the principles of the operation in 1993 and recently formulated the key
principles that may play a role in the origin of chronic pain [5, 9]:
•

Fixation of a slightly relaxed mesh, which will be under tension in the upright
body position and will be subject to shrinkage

•

No fixation of the mesh to periosteum of the pubic bone, which could result in
pubic osteitis

•

Inversion of (in)direct hernia sacs without ligation or resection

•

Identification and protection of the three inguinal nerves

•

Avoidance of entrapment of the iliohypogastric nerve during mesh fixation
cranially

•

Avoidance of unnecessary stripping and excision of cremasteric fibers, which
can result in injury of the nerves, small blood vessels, and vas deferens

The aim of this study was to identify possible disparities between the state-of-the-art
Lichtenstein repair and its application in Dutch general practice with respect to the
surgical key principles described by Amid.

Materials and methods
An anonymous questionnaire (available from the authors on request) was mailed to
all members of the Association of Surgeons of the Netherlands, 916 surgeons and 458
surgical residents covering 90–95% of all surgery in the country. The recipients were
asked to return the completed questionnaire by means of the enclosed reply postcard.
Two reminders were sent. In December 2005 the database was closed.
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The primary objective was to determine general practice with respect to technical aspects
of the Lichtenstein repair that are suggested to be involved in the development of
chronic pain, as recently updated by Lichtenstein’s successor Amid [5]: the nerve aspect
of inguinal hernia repair, treatment of the hernia sac and cremasteric fibers, and fixation
and shape of the mesh. Secondarily, outcomes were compared between surgeons and
residents. Additionally, outcomes were compared between respondents conducting high
numbers of IH repairs and respondents conducting fewer IH repairs. Graded outcomes
were compared by means of the Mann–Whitney test. Outcomes in percentages were
compared by means of Fisher’s exact test. All statistical analyses were performed using
Statistical Package for Social Sciences for Windows (SPSS, Chicago, IL, USA).

Results
We received a total of 648 questionnaires: 466 completed by surgeons (response rate
51%) and 182 completed by surgical residents (response rate 40%). After excluding
respondents who do not operate on IH, we further narrowed the sample to include
only physicians who operated according to the Lichtenstein technique in 75% or more
of cases: 524 questionnaires (81% of all the respondents completed by 357 and 167
surgeons and residents, respectively). All subsequent results are based on this group.
The majority of respondents (57%) performed more than 30 hernia repairs on a yearly
basis. The remaining 43% performed 1–29 hernia repairs. Forty-two and 11% of surgeons
and residents together estimated the incidence of chronic pain to be 0–9 and 10–24%,
respectively. The rest of the respondents (47%) indicated that they did not know the
exact incidence.
Somatic and visceral aspects
Three steps during the Lichtenstein repair are suggested to play a role in the origin of
chronic pain that is somatic or visceral in character (Table 1). Fifty-two percent claimed
to employ a laxity during fixation of the mesh. Thirty percent ligated and excised the
hernia sac rarely or never. Finally, 45% of the respondents did not fixate the mesh by
means of one or more sutures through the periosteum of the pubic bone.
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Neurological aspects
Certain surgical steps are suggested to play a role in the origin of chronic pain of
neuropathic character (Table 1). The percentage of respondents that intended to
identify the ilioinguinal nerve was 84%. The percentage that intended to identify the
iliohypogastric nerve and genital branch of the genitofemoral nerve was 32 and 36%,
respectively, with no significant difference between surgeons and residents (Table 1).
Eighty-seven percent of surgeons and residents indicated that they did not divide any
nerve as recommended by Amid.
Sixty percent indicated that they paid attention to the course of the iliohypogastric
nerve while suturing the upper leaf of the mesh to the rectus sheath and internal oblique
aponeurosis. Additionally, 61% excised cremasteric fibers rarely or never. Seventy-three
percent agreed on the importance of further research of nerve handling in IH surgery in
view of the frequent chronic pain.
We compared outcomes between surgeons who conducted high numbers of IH repairs
(≥30 corrections yearly) and surgeons conducting fewer (1–29) hernia repairs. Surgeons
who conducted high numbers of IH repairs were more likely to employ a laxity during
fixation of the mesh (59 vs. 44%, respectively; P = 0.001), more likely to intend to
identify the genital branch (44 vs. 25%, respectively; P < 0.000) and more likely to
pay attention to the course of the iliohypogastric nerve during mesh fixation (70 vs.
48%, respectively;P < 0.0001). No significant difference was found for those intending
to identify the ilioinguinal or iliohypogastric nerve, intending to divide any nerve, and
fixing the mesh to the periosteum of the pubic bone.
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Table 1. General practice with respect to technical steps during the Lichtenstein repair that are
suggested to be involved in the development of chronic pain by respondents performing at least
75% of the IH repairs they perform according to the Lichtenstein technique
Group and characteristics

Surgeons n=357 Residents n=167 Total n=524
N (%)
N (%)
N (%)

Fixation of a mesh with a ripple (dome-shaped)
Yes
185 (52)
No
172 (48)
Missing data
0
Mesh fixation to periost pubic bone
Yes
188 (53)
No
169 (47)
Missing data
0
Ligation and resection hernia sac
Always
103 (30)
Usually
138 (40)
Rarely
80 (23)
Never
23 (7)
Missing data
13
Intention to identify the ilioinguinal nerve
Yes
293 (83)
No
62 (17)
Missing data
2
Intention to identify the iliohypogastric nerve
Yes
110 (31)
No
245 (69)
Missing data
2
Intention to identify the genital branch
Yes
130 (37)
No
225 (63)
Missing data
2
Nerve resection in principle
No
297 (86)
Ilioinguinal
19 (6)
Iliohypogastric
5 (1)
Genital
10 (3)
Two or more nerves
13 (4)
Missing data
13
Attention to iliohypogastric nerve during mesh fixation
Yes
226 (63)
No
131 (37)
Missing data
0
Excision cremaster muscle fibers
Always
32 (9)
Usually
119 (33)
Rarely
146 (41)
Never
60 (17)
Missing data
0

90 (54)
77 (46)
0

275 (52)
249 (48)
0

P=0.707*

100 (60)
67 (40)
0

288 (55)
236 (45)
0

P=0.132*

39 (4)
80 (25)
41 (48)
6 (24)
1

142 (28)
218 (43)
121 (24)
29 (6)
14

P=0.612†

144 (86)
23 (14)
0

437 (84)
85 (16)
2

P=0.35*

58 (35)
109 (65)
0

168 (32)
354 (68)
2

P=0.45*

58 (35)
109 (65)
0

188 (36)
334 (64)
2

P=0.75*

146 (88)
17 (10)
0
0
2 (1)
2

443 (87)
36 (7)
5 (1)
10 (2)
15 (3)
15

P=0.244*
P=0.672*

90 (54)
77 (46)
0

316 (60)
208 (40)
0

P=0.044*

11 (7)
41 (25)
90 (54)
25 (15)
0

43 (8)
160 (31)
236 (45)
85 (16)
0

P=0.105†

* Outcomes in percentages were compared between surgeons and residents by means of Fisher’s exact test
† Graded outcomes were compared between surgeons and residents by means of the Mann Whitney test
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Discussion
Although chronic pain after IH repair is a frequent and serious complication, little
is known about diagnosis and treatment. The results of this questionnaire show that
performance of general surgeons and residents needs improvement. Some issues need
discussion:
Probably the response rate is underestimated since only 7% of the responding surgeons
claimed not to operate IH at all and the questionnaire was sent to all surgeons including
pediatric, thoracic, vascular and trauma surgeons. Furthermore respondents could have
completed the anonymous questionnaire on behalf on the entire surgical staff.
Since a substantial percentage of the surgeons and residents (42%) estimated the
incidence of chronic pain to be 0–9%, this problem seems to be highly underestimated in
the Netherlands [3]. However, 47% indicated that they did not know the exact incidence
of chronic pain. It is likely that estimation and not a formal investigation gives an
underestimation of the true complication rate.
No randomized controlled trials have been conducted investigating the influence of
a slightly relaxed mesh, mesh fixation through the periosteum of the pubic bone and
hernia sac resection on postoperative chronic pain.
According to Poobalan et al. [2] and Kehlet et al. [10], chronic pain is predominantly
neuropathic in character. Recently, Alfieri et al. [11] reported that failure to identify
the inguinal nerves is significantly correlated with chronic pain, with the incidence of
chronic pain increasing with the number of undetected nerves. Additionally, nerve
division (intentionally or after accidental nerve injury) would be correlated with a higher
incidence of chronic pain. However, Lik-Man Mui et al. [12] reported significantly less
chronic pain after division of the ilioinguinal nerve compared to preservation. So the
best evidence available is “expert opinion,” level 4.
More than half of the respondents did not act according to the Lichtenstein guidelines
with respect to surgical steps that are suggested to be involved with the origin of chronic
pain of somatic origin. Additionally, compliance with Amid’s guidelines for neurological
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aspects was variable. A previous Dutch national survey in 1995 already showed many
modifications to the Bassini repair and Shouldice technique [13].
It is remarkable that respondents indicated that they intended to identify the genital
branch more often than the iliohypogastric nerve since identification of the genital
branch is more comprehensive than identification of the iliohypogastric nerve. This
suggests an inadequate knowledge of neurological inguinal anatomy. A previous United
Kingdom survey by Ravindran et al. [14], investigating intra-operative handling of
structures in the inguinal canal, suggested confusion over anatomy as well. Therefore,
identification of the three inguinal nerves should be included in the operative notes.
Our data suggest the same trend as Ravindran et al. with respect to intention to identify
nerves. In their study the ilioinguinal, iliohypogastric nerve and genital branch were
not routinely visualized in 7, 42 and 56% corresponding to the trend in our findings of
16, 68 and 64%, respectively. Surgeons who conducted high numbers of IH repair were
more likely to operate according to the key principles of the state-of-the-art Lichtenstein
repair.
Obviously, there is a discrepancy between the state-of-the-art Lichtenstein repair and
its application in surgical practice in the Netherlands. A wide variety of personal
interpretations are employed and are being taught. However, it is not clear to what
extent widely different interpretations of a standardized technique negatively influence
outcome. At the same time, because of lack of uniformity of interpretation and training,
any results of the Lichtenstein technique in the Netherlands can never be scientifically
evaluated. Furthermore, the theoretical merits of the surgical steps with regard to the
Lichtenstein technique as reported by Amid should be investigated in a standardized
randomized setting. This national survey will provide us with information for preparation
of new studies regarding chronic pain and discomfort after IH repair.
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Abstract
Background
Peroperative identification and subsequent division or preservation of the inguinal
nerves during open hernia repair may influence the incidence of chronic postoperative
pain.
Methods
A systematic literature review was performed to identify studies investigating the
influence of different types of nerve management.
Results
Based on three randomized studies the pooled mean percentage of patients with
chronic pain after identification and division of the ilioinguinal nerve was similar to
that after identification and preservation of the ilioinguinal nerve. Two cohort studies
suggested that the incidence of chronic pain was significantly lower after identification
of all inguinal nerves compared with no identification of any nerve. Another cohort
study reported a significant difference in the incidence of chronic pain in favour of
identification and facultative pragmatic division of the genital branch compared with
no identification at all.
Conclusion
The nerves should probably be identified during open hernia repair. Division of and
preservation of the ilioinguinal nerve show similar results.
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Introduction
A review by Poobalan et al.[1] of studies of inguinal hernia repair between 1987 and
2000 showed the incidence of chronic postoperative pain to be up to 53 % (range 0-53
%), making it the most frequent complication after surgery. The commonest types of
chronic postoperative pain are somatic and neuropathic[2, 3, 4]. Causalgia syndromes
affecting all three inguinal nerves (ilioinguinal nerve (IIN), iliohypogastric nevre (IHN)
and genital branch of the genitofemoral nerve (GB)) have been described. There is
no consensus on whether or not to identify and subsequently divide or preserve these
three nerves together, or separately, during surgery[5]. Lichtenstein and his successor
Amid[6,7] recommend preservation of all three nerves, whereas Wantz[8] recommends
intentional severance based on the concept of no nerve, no pain. This review evaluates
the influence of peroperative inguinal nerve identification and subsequent division or
preservation on the incidence of chronic postoperative pain.

Methods
Studies on the effect of peroperative inguinal nerve identification and subsequent
division or preservation were included if they contained data on pain lasting longer
than 3 months after operation[9]. Randomized, prospective and retrospective cohort
studies were included. Reviews and references of the articles retrieved were checked for
additional studies. Letters to the editor, abstracts and comments were excluded. English,
German and French articles were reviewed.
Studies were identified by searching PubMed, The Cochrane Library (Issue 1, 2006),
scholar.google.com and Current Controlled Trials (search across multiple registers
including the National Health Service in England and US ClinicalTrials.gov). Search
terms used and cross-checked were pain, postoperative, pain, chronic, hernia, inguinal,
denervation and neurectomy.
Data were extracted by two authors (A.R.W, R.N.v.V.) independently. Study quality
was assessed according to a number of variables, such as the quality of methodological
reporting, whether studies were randomized, non-randomized, prospective or
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retrospective, method of randomization and allocation concealment, blinding of
outcome assessors, attempts made to minimize bias, sample sizes and ability to
measure true effect. Levels of evidence were assessed according to the Oxford Centre
for Evidence Based Medicine levels of evidence[10,11]. Discrepancies were resolved
by consensus. The following data were abstracted: type of study, number of patients,
baseline characteristics, type of repair, peroperative nerve treatment, follow-up period,
incidence of chronic pain and type of assessment.
From the data provided in the individual studies, the pooled means for chronic pain
after hernia repair and their 95 per cent confidence intervals (c.i.) were calculated
using the random-effects model described by Laird and Mosteller[12]. A pooled mean
percentage of patients with chronic pain at 6 months after operation was calculated
from three randomized clinical trials investigating the influence of IIN preservation or
division[13-15].

Results
Thirteen articles on the influence of inguinal nerve management were identified, of
which one letter to the editor, one editorial and one comment were excluded[16-18].
Two studies that investigated the influence of IHN and IIN division in one group were
excluded as there were no comparable groups in which these nerves were preserved[19,20].
Another study investigating the influence of IIN division compared with preservation
was excluded as not all the required data were reported[21]. This left seven studies for
analysis, including three randomized trials and four cohort studies (of retrospective and
prospective character) (Table 1)[ 13-15, 22-25]. Of these seven studies, four investigated
the influence of IIN division compared with IIN preservation[13-15, 22], including
the three randomized trials. In addition, two other studies compared the influence of
no inguinal nerve identification with identification and preservation of all inguinal
nerves[23, 24]. Finally, one study compared the influence of no identification with
identification and subsequent pragmatic facultative division of the GB[25].
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Table 1. Charateristics of studies
Reference

Type

Study
No. of Study period Surgical
location institutions/
technique
surgeons

Level of
evidence*

•

*
Oxford Centre for Evidence Based Medicine (http://www.cebm.net/levels_of_evidence.asp)10, 11.
• †
Two surgeons of whom one routinely divided and one routinely preserved the ilioinguinal nerve.
• ‡
Groups included in this analysis are part of a broader prospective cohort study by Alfieri et al. In group
I (n = 380) all nerves were identified with the following subgroups: subgroup A, all nerves preserved (n =
310); subgroup B, all nerves divided (n = 10); and subgroup C, one or two nerves injured/divided (n = 60). In
group II no nerves were identified (n = 189). Group III (n = 404) consisted of two subgroups: subgroup D,
one nerve was not identified (n = 260); and subgroup E, two nerves were not identified (n = 144).
• §
Genital branch of the genitofemoral nerve was divided in 24 per cent. RCT, randomized clinical trial; NR,
not reported.
Ilioinguinal nerve division versus preservation
Ravichandranet al.13 RCT double-blind UK
pilot

1/1

NR

Tension-free
mesh repair

Picchio et al.14
RCT double-blind Italy
4/NR
1997–2002 Trabucco
Mui et al.15
RCT double-blind China
1/4
2003–2004 Lichtenstein
Dittrick et al.22
Cohort retrospective USA
NR/2†
1997–2003 Lichtenstein
No identification of any nerve versus identification and preservation of all nerves
Izard et al.23
Cohort prospective France
1/1
1979–1992 McVay
Alfieri et al.24‡
Cohort prospective Italy
11/NR
2002–2003 Lichtenstein or
Trabucco

2b
1b
1b
2b
2b
2b

No identification of genital branch versus identification and facultative pragmatic division of genital branch§
Tons and
Cohort prospective Germany
1/NR
1985–1988 Shouldice
2b
Schumpelick25

Table 2 shows the baseline characteristics of patients included in this review by study
and by treatment group. Most of the characteristics were not significantly different
between treatment groups. A significant difference was, however, present in the
proportion of patients with a combined or direct inguinal hernia in the study by Tons
and Schumpelick[25](Table 2).
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No. of patients

Men (%)

Mean age
(years)
Indirect

Hernia type (%)
Direct
Combined
Other

Preoperative pain No ilioinguinal nerve
(%)
identified (%)

Ilioinguinal nerve identification and division
Ravichandranet al.13
20*
100
65*
Picchio et al.14
405
92
57
Mui et al.15
50
100
65
Dittrick et al.22
66
77
68
Ilioinguinal nerve identification and preservation
Ravichandranet al.13
20*
100
65*
Picchio et al.14
408
89
59
Mui et al.15
50
100
63
Dittrick et al.22
24
79
58
No identification of any nerve
Izard et al.23
441
NR
NR§
Alfieri et al.24
189
97¶
55¶
Identification and preservation of all inguinal nerves
Izard et al.23
891
NR
NR§
Alfieri et al.24
310
97¶
55¶
No identification of genital branch
Tons and Schumpelick25
237
100
NR
Identification and facultative pragmatic division of genital branch
Tons and Schumpelick25
223
100
NR
NR
30
NR
NR
NR
30
NR
NR
21#
NR**
17#
NR**
18
28

NR
68
NR
NR
NR
66
NR
NR
64#
NR**
67#
NR**
52
51

21

30

6#
NR**

5#
NR**

NR
4
NR
NR

NR
3
NR
NR

0

0

10#
NR**

9#
NR**

NR
0
NR
NR

NR
0
NR
NR

NR

NR

NR
NR**

NR
NR**

NR
49†
14‡
NR

NR
55†
10‡
NR

NA

NA

NA
NA

NA
NA

20
13
0
0

0
10
0
0

*
The procedures were performed in one group of 20 patients with bilateral hernia and a mean age of 65·2 years. The ilioinguinal nerve was divided on one side
and preserved on the other side, determined by randomization.
• †
Pre-operative pain (no significant difference).
• ‡
At least mild pain pre-operatively at rest on a four-point verbal scale: 0, none; 1, mild; 2, moderate; and 3, severe (no significant difference,P = 0·54).
• §
An age distribution was given for the whole group.
• #
Hernia type distribution among patients with follow-up greater than 5 years (911 patients in total).
• ¶
Mean percentage of men and the mean age of the total study group.
• **
Type of hernia and type of repair were recorded for the total group. No correlation was found between moderate to severe pain and type of hernia or repair
technique used (P = 0·67 and P = 0·2, respectively). NR, not reported; NA, not applicable.

•

Reference

Table 2. Characteristics of patients
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All four studies investigating the influence of IIN division or preservation reported the
incidence of chronic pain at 6 months after surgery. The three randomized studies, on
which the calculated pooled mean percentage of patients with chronic pain was based,
reported results of 851 procedures (428 with IIN division and 423 after IIN preservation)
(Table 3). No significant difference was found in the pooled mean percentage of patients
with chronic pain after identification and subsequent division of the IIN (21 (95 per
cent c.i. 0 to 43)%) or identification and subsequent preservation of the IIN (23 (95
per cent c.i. 0 to 47)%) (Table 3). Both studies in which the influence of identification
and preservation of all nerves was compared with no identification at all reported a
significant difference in chronic postoperative pain in favour of identification (Table 4)
[23, 24].
Table 3. Pain after ilioinguinal nerve division or preservation
Reference
No. of patients
Pain at 6 months (%)
• *
Mean based on random-effects model. Values in parentheses are 95 per cent confidence intervals.
• †
Minor wound discomfort (no statistically significant difference).
• ‡
At least mild pain on a four-point verbal scale: 0, none; 1, mild; 2, moderate; and 3, severe (no statistically
significant difference).
• §
Incidence of at least mild pain on exertion (statistically significant difference, P = 0·008).
• #
No statistically significant difference between pooled mean of the group in which the ilioinguinal nerve was
identified and divided and the group in which the ilioinguinal nerve was identified and preserved.
• ¶
Endpoint was presence of neuralgia (statistically significant difference, P < 0·001). RCT, randomized
clinical trial.
Ilioinguinal nerve identification and division
RCT
Ravichandran et al.13
20
Picchio et al.14
358
Mui et al.15
50
Mean*
Cohort
Dittrick et al.22
65
Ilioinguinal nerve identification and preservation
RCT
Ravichandran et al.13
20
Picchio et al.14
354
Mui et al.15
49
Mean*
Cohort
Dittrick et al.22
23

5†
34‡
8§
21 (0, 43)#
3¶

5†
37‡
29§
23 (0, 47)#
26¶
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Tons and Schumpelick[25] recorded persistent pain after a mean (range) of 16·4 (12-25)
months in a group of 237 patients in whom the GB was not identified and in a group of
223 in whom the GB was identified and divided facultatively on a pragmatic basis. This
cohort study showed a significant difference in the percentage of patients with chronic
pain, determined by two independent researchers and including three neurological tests
and a nerve block to determine the neuropathic character of the problem, in favour
of the group in which the genital branch was identified and pragmatically divided (4.2
versus 1.4 %; P < 0·05).
Table 4. Pain after no identification of any nerve or identification and preservation of all nerves
Reference
No. of patients
Pain (%)*
• *
The study by Alfieri et al. examined pain at 6 months after surgery, whereas the follow-up by lzard et al was
greater than 5 years.
• †
At least major symptoms (discomfort on effort) and persistent and disabling symptoms measured on a fourpoint scale: 1, no pain; 2, minor symptoms (often minimal and transient); 3, major symptoms (discomfort
on effort); and 4, persistent or disabling symptoms. The difference was statistically significant (P < 0·001).
• ‡
Moderate to severe pain based on a four-point verbal rank scale: none, mild, moderate or severe. The
difference was statistically significant.
No identification of any nerve
Izard et al.23
Alfieri et al.24
Identification all nerves and preservation
Izard et al.23
Alfieri et al.24

297
189

3·7†
4·7‡

614
310

1·6†
0‡

Discussion
Chronic pain may be somatic, neuropathic or visceral in origin. Cunningham et al.[3]
reported that the most common type of chronic pain after surgery was of somatic
origin, whereas Poobalan and colleagues[2]and Kehlet and co-workers[4] believe it to be
predominantly neuropathic in character. Neurectomy and mesh or staple removal as a
treatment for chronic pain after hernia repair has yielded variable results[26].
The present study has shown that the incidence of chronic pain is significantly less after
identification of all three inguinal nerves than after no identification at all in both of
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two cohort studies (Table 4)[13, 14]. No pooled mean was calculated from these studies
as the type of operation differed between them (McVay, Lichtenstein hernia repair and
Trabucco’s technique). Studies investigating the influence of division and preservation
of the IIN are conflicting. Two randomized studies found no significant difference with
respect to the incidence of chronic pain[13,14], but a further randomized trial and one
retrospective cohort study suggested a significant difference in favour of division[15, 17].
A pooled mean percentage of patients with chronic pain was calculated on the basis of
the three randomized trials as reported pain was similar for severity and time, although
the pain scales used were different: at least minor wound discomfort[13], at least mild
pain on a four-point verbal scale (none, mild, moderate or severe)[14] or incidence of
at least mild pain on exertion (mild or severe pain)[15]. As all studies determined pain
at 6 months after operation, this point in time was used for comparison. The pooled
mean did not show any significant difference between the two treatment groups (Table
3). Because of the heterogeneity, the pooled results should be interpreted with caution,
but a random-effects model was used to take this variation between studies into account.
Pain assessment in the three studies was limited with respect to the following factors that
were not recorded: current pain medication, nerve block to determine the neuropathic
character and quantitative sensory testing thresholds. However, light touch and
pain sensitivity were assessed by an observer in the studies by Picchio et al.[14] and
Ravichandran et al.[13]. Mui et al.[15] assessed skin sensitivity by Semmes-Weinstein
monofilament testing. In two studies the level of preoperative pain was included as a
baseline patient characteristic and they did not show a significant difference between
the groups (Table 2)[14,15]. No pain scores or questionnaires were included from
which postoperative pain might be differentiated as of somatic, neuropathic or visceral
origin. Kehlet et al.[27] have proposed a scheme for uniform assessment of chronic
postoperative pain (including the factors mentioned above) that should provide a more
exact description of the incidence, the type and the socioeconomic consequences of the
chronic pain state.
As appropriate data have not been reported, this review could not assess the incidence of
numbness after nerve division or problems deriving from the division of the motor part
of the GB. Tons and Schumpelick[25] reported the cremaster reflex to be absent in all
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patients after division of the genital branch, and to be absent after no identification and
identification of the genital branch in 51 and 46 % of patients respectively. The clinical
implications of an absent cremaster reflex are unclear.
With respect to handling of injured nerves, only expert opinion has been published.
According to Schumpelick[28], injured nerves should be divided as proximally as possible.
In studies investigating neurectomy as a treatment for postoperative chronic pain, the
inguinal nerves under investigation were resected as far proximally as possible[29-31].
Amid[31] resected the three nerves as far proximally and distally as possible, to include
the involved segment and account for the numerous neural communications that exist
between the three inguinal nerves. Types of proximal nerve-end treatment after division
include crushing, ligation by non-absorbable suture to close the neurilemmal sheath,
coagulation, and application of either absolute or 12 per cent phenol solution to the
nerve end to prevent neuroma formation[29]. One way to prevent nerve scarring in the
operative field is to resect the nerve under tension so that it retracts behind the peritoneum;
another is to implant the ligated proximal end of the IIN and IHN within the fibres of
the internal oblique muscle to prevent the ends from adhering to the inguinal ligament
and/or external oblique aponeurosis[30,31]. These different types of treatment have been
investigated in situations of therapeutic neurectomy after inguinal nerve entrapment but
not during primary hernia repair[29-31].
In conclusion, the available data suggest that the inguinal nerves should be identified
during open repair of hernia (grade of recommendation B) [10, 11, 32]. In terms of
outcome, there is little difference between dividing or preserving the IIN (grade
of recommendation A). Pragmatic division of the GB seems beneficial (grade of
recommendation C).
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Abstract
Background
Pain syndromes of somatic and neuropathic origin are considered to be the main causes
of chronic pain after open inguinal hernia repair. Nerve-identification during open
hernia repair is suggested to be associated with less postoperative chronic pain. The
aim of this study was to define clinically relevant surgical anatomical zones facilitating
efficient identification of the three inguinal nerves during open herniorrhaphy.
Methods
Through dissection of 18 inguinal areas of embalmed and unembalmed human cadavers,
identification zones were developed for the inguinal nerves (in particular for the genital
branch).
Results
The iliohypogastric nerve was identifiable running approximately horizontally and
ventrally to the internal oblique muscle perforating the external oblique aponeurosis
at a mean of 3.8 cm (range 2.5–5.5 cm) cranially from the external ring. When present,
the ilioinguinal nerve was identifiable running ventrally and parallel to the spermatic
cord, dorsally from the aponeurosis of the external oblique muscle. Identification of the
genital branch of the genitofemoral nerve was more comprehensive. The course of the
genital branch is laterocaudal at the level of the internal inguinal ring.
Conclusion
Based on the newly defined identification zones, peroperative identification of all
inguinal nerves is possible. Further research is warranted to assess clinical feasibility
of these zones and to evaluate the influence of (facultative) division, preservation or
omittance of the identification of inguinal nerves on the incidence of chronic pain.
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Introduction
In the Netherlands approximately 32,000 inguinal hernias were corrected in 2004,
representing the most frequently performed operation in general surgery [1]. In recent
years it has become clear that morbidity associated with this operation mainly consists
of chronic inguinal and scrotal pain, which can be very debilitating and can lead to costly
multidisciplinary medical consultations [2]. Reported causes of chronic pain include
pain syndromes of somatic, neuropathic and visceral origin. Cunningham et al. reported
the most common type of chronic postoperative pain to be of somatic origin, whereas
according to Poobalan et al. chronic postoperative pain is predominantly neuropathic
in character [3,4] Alfieri et al. reported that failure to identify the inguinal nerves is
significantly correlated with the presence of chronic pain, the incidence of chronic
pain increasing with the number of nerves undetected [5]. Causalgia syndromes of all
three inguinal nerves (ilioinguinal and iliohypogastric nerves and the genital branch of
genitofemoral nerve, denoted as the genital branch in the rest of the article) have been
described [6–28].
Views on whether or not to divide, preserve or ignore the nerves are diverse. Lichtenstein et
al. recommend preservation of the inguinal nerves whereas Wantz et al. recommend
intentional severance based on the concept of “no nerve, no pain” [29–31]. Studies on
the influence of division or preservation of one or more inguinal nerves on postoperative
chronic pain have reported variable outcomes [5,17,32–35]. The Dutch inguinal hernia
guideline propagates division of the cutaneous nerves during open hernia repair only in
the case of already existing nerve injuries or interference with the position of the mesh
[36].
Several anatomical studies on inguinal nerves have been performed with emphasis on
the anatomic variability of the course of the nerves instead of clinically relevant surgical
anatomical zones facilitating efficient identification of these nerves [37–48]. In particular
the genital branch has been poorly described in this manner. Therefore, the objective of
this study was the definition of anatomical zones that facilitate efficient identification
of the nerves, in particular the genital branch enabling the surgeon to identify and
subsequently divide or preserve the nerves and to facilitate future randomized studies
into the influence of division, preservation or omittance of the identification of inguinal
nerves on postoperative pain. Zones were defined with regard to the Lichtenstein
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tension-free hernioplasty, which is the gold standard for unilateral inguinal hernia repair
in the Netherlands [31,36]. Likewise, open tension-free hernia repair is thought to be the
principal surgical method of hernia repair in the UK [49].

Material and methods
The anatomy of the three inguinal nerves encountered during open hernia surgery was
determined through dissection of 8 unembalmed and 10 embalmed human cadaveric
inguinal areas. Since the gender of approximately 90% of all inguinal hernia patients
is male, no female anatomic specimens were included [1]. Among others, the following
data were recorded:
1. Presence or absence of each inguinal nerve
2. Course of the iliohypogastric and ilioinguinal nerve with regard to the spermatic cord
and the incision made in accordance with the Lichtenstein tension-free hernioplasty
(5 cm in a lateral direction from the pubic tubercle within the skin lines)
3. Location at which the iliohypogastric nerve perforates the aponeurosis of the external
oblique muscle with regard to the (superficial) external (inguinal) ring and its distance
cranially to the upper edge of the internal ring
4. Number of branches into which the iliohypogastric nerve splits up before perforating
the aponeurosis
5. Location at which the genital branch enters the inguinal canal near the (deep) internal
(inguinal) ring and leaves the canal through the external ring
6. Course of the genital branch with regard to the spermatic cord and the cremasteric
(external spermatic) artery and vein (“blue line”).
To confirm that the tissue identified as nerve tissue macroscopically was in fact nervous
tissue, we continued dissection preperitoneally to the level of the psoas muscle and
laterally to the neurovascular plane. Additionally, microscopic sections were produced
of the presumed nerve structures.
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Finally, on the basis of the anatomical findings we designed efficient anatomical
identification zones, in particular for the genital branch.

Results
The IHN and GB were present in all dissected inguinal areas (Table 1). In 4 of the 18
dissected inguinal areas no IIN could be detected (bilaterally in two bodies).
Table 1. Characteristics of each individual nerve with regard to its presence and its course through
the exposed area.
Presence, mean(%)
Perforation of m. int obl lateral
from L’stein incision, mean (%)

n. ilioinguinalis
14 (78)
8 (57)

n. iliohypogastricus
18 (100)
16 (89)

genital branch
18 (100)
NA

The Iliohypogastric Nerve
In 89% the IHN pierced the internal oblique muscle laterally from the Lichtenstein
incision such that it could be detected through the entire exposed area after opening the
aponeurosis of the external oblique muscle running at a mean of 2.4 cm (range 1.5-4.4
cm) cranially to the internal ring (Fig. 1). However, in 11% (2 different cadavers) the
IHN perforated the internal oblique muscle approximately halfway along and cranially
to the spermatic cord. Subsequently, the IHN coursed approximately horizontally and
ventrally to the internal oblique muscle perforating the external oblique aponeurosis at
a mean of 3.8 cm (range 2.5-5.5 cm) cranially from the external ring (Fig. 2). In 89% the
IHN perforated the external oblique aponeurosis as one single branch; in 17% it split
into 2 or 3 branches just before perforating the external oblique aponeurosis.
The Ilioinguinal Nerve
In 57% the IIN pierced the internal oblique muscle laterally from the incision (Table 1).
In the other 43% the IIN pierced the internal oblique muscle just laterally from the
internal ring. When present, the IIN was easy to identify running ventrally and parallel
to the spermatic cord, dorsally from the aponeurosis of the external oblique muscle,
after which it left the inguinal canal by passing through the external ring ventrally from
the spermatic cord (Fig. 1).
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Figure 1. Ventral view of the right inguinal area. The aponeurosis of the external oblique muscle
is opened, showing the inguinal canal including the three inguinal nerves: ilioinguinal and
iliohypogastric nerve and the genital branch of the genitofemoral nerve parallel to the “blue line”,
the cremasteric artery and vein. To clarify the muscle and nerve structures, a small exemplification
in the upper-right corner is represented including the three nerves and the direction of the muscle
fibers of the internal oblique and cremaster muscles. The laterocaudal part of the internal ring in
the frontal plane is denoted by the color red.

Figure 2. Ventral view of the right inguinal area. The aponeurosis of the external oblique muscle is
perforated by two branches of the iliohypogastric nerve cranially to the external ring.
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The Genital Branch
The vast majority of GB’s (94%) entered the inguinal canal laterocaudally through the
internal ring in the frontal plane (Fig. 1); only one entered a few millimeters caudally from
the internal ring together with the cremasteric artery and vein through the transversalis
fascia.
All but one observed GB joined the cremasteric artery and vein to run within the
cremasteric fascia. Although coursing parallel to the cremasteric artery and vein only
22% of the GB’s were running exactly adjacent to the cremasteric vessels forming a
neurovascular bundle. Seventeen GB’s (94%) were still clearly present at the external
ring. After running through the inguinal canal at the dorsocaudal side of the spermatic
cord, 44% passed dorsally, 28% medially, and 22% laterally to the spermatic cord
through the external ring. Therefore, the course variability of the GB is least, proximally
and laterocaudally to the internal ring (Fig. 3).

Figure 3. Schematic representation of a right inguinal canal and the course of the genital branch
designated by the redshading. The genital branch of the genitofemoral nerve should be identified
proximally and laterocaudally at the level of the internal ring in the frontal plane where its course
variability is least.

Tissue identified as nerve tissue macroscopically was confirmed to be nervous tissue
microscopically in 100% of the cases in which microscopic sections were produced
(Fig. 4).
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Figure 4. Microscopic transversal sections of the nerve branches of the iliohypogastric,
ilioinguinal nerve, and the genital branch of the genitofemoral nerve of the right inguinal area
(respectively A, B, and C) and the left inguinal area (respectively D, E and F) of an embalmed
cadaver (original magnification).

Discussion
Recent anatomical studies reported several variations on the “classical” course of the
inguinal nerves, as represented in standard anatomical textbooks and atlases.
The Iliohypogastric Nerve
An aberrant course of the iliohypogastric nerve is described by Al-dabbagh [45]. In
21.8% the author observed a single stem from which the ilioinguinal and iliohypogastric
nerve originated, and in 83.3% only midway between the internal and external ring,
ventrally to the internal oblique muscle. We did not encounter such a variation.
The Ilioinguinal Nerve
Oelrich and Moosman cited variations with regard to the course of the ilioinguinal nerve
based on an anatomical study [38]. They observed an aberrant course in 35%. In these
variations, the ilioinguinal nerve was running dorsally and within the spermatic cord
and emerged through the external ring posteriorly to the spermatic cord. In this case the
ilioinguinal sensory component was incorporated within the genitofemoral nerve at the
level of the first and second lumbar nerves, from which level both nerves arise. Caudally
to this convergence it entered the inguinal canal together with the genital branch.
Oelrich and Moosman’s data correspond with our finding that the ilioinguinal nerve
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could not be identified in 22% of our dissections. The ilioinguinal sensory component
could already have been incorporated within the genitofemoral nerve at the level of the
lumbar nerves. However, the findings of Al-dabbagh are in disagreement, reporting only
two instances with this aberrant course.
Rab et al. classified the variations and branching patterns of the ilioinguinal and
genitofemoral nerves into four different categories [46]. Only one type (20.3%)
corresponded with the classic pattern of distribution in which the ilioinguinal nerve
and genital branch innervate the skin of the medial part of the thigh and the skin of
the scrotum respectively. In two other patterns (71.8%), either the genital branch or the
ilioinguinal nerve would not reach further than the external ring and one of them would
innervate the skin that is otherwise innervated by both nerves.
With regard to the inguinal canal Rab et al. reported a 56.3% correspondence with the
“classical” course and relationship between the different nerves. In the other 43.7% the
ilioinguinal nerve was incorporated in the genitofemoral nerve entering the inguinal
canal at the internal ring, corresponding to the findings of Oelrich and Moosman [38].
The Genital Branch of the Genitofemoral Nerve
In addition to the variations on the course of the genital branch as stated above, Rab et
al. reported that in 28.1% no genital branch was present in the inguinal canal [46]. Liu et
al. reported that in 97% of cases the genital branches ran within the spermatic cord
corresponding to our study in which all genital branches were detected within the
cremasteric fascia [44].
All anatomical studies of the genital branch report that it enters the inguinal canal
through the internal ring. A specific description of the location where the genital branch
enters the inguinal canal through the internal ring is found only in an editorial by Amid;
the genital branch enters the inguinal canal through the internal ring just deep to the
lateral crus of the internal ring [22]. Our findings confirm the comment made by Lytle
in response to a case report by O’Brien discussing a case of genitofemoral neuralgia and
anatomy of the genital branch [10,50]. According to O’Brien the genital branch enters
the inguinal ring through the internal ring. However, Lytle comments that in inguinal
hernia repair the genital branch is observed to enter the inguinal canal not through the
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internal ring but through the posterior inguinal floor about 1 cm medially to the ring.
In one dissection during our study the genital branch did indeed not enter the inguinal
canal through the internal ring, but caudally to the internal ring after perforating the
transversalis fascia.
According to Amid et al., after passage through the inguinal ring the genital branch is
accompanied by the cremasteric artery and vein to form a neurovascular bundle. The
cremasteric vein is called the “blue line” by Amid because it is clearly visible as such
[31]. This corresponds with our findings with regard to its parallel course to this blue
line, although we only observed 22% of genital branches situated in exactly the same
anatomical plane running just adjacent to the cremasteric vessels and representing a real
neurovascular bundle.
The demonstrated anatomic variability of these three inguinal nerves is the probable
reason for the variable nerve block success rate as a diagnostic or therapeutical means. In
the case of difficulty identifying the iliohypogastric nerve, the upper leaf of the external
oblique aponeurosis should be separated medially and cranially and lifted cautiously
until the iliohypogastric nerve is identified perforating the aponeurose at a zone 2.5–
5.5 cm (3.8 cm) cranial from the external ring (Fig. 2). The mean distance cranially from
the iliohypogastric nerve to the internal ring (2.4 cm) was smaller than its distance to the
external ring (3.8 cm). In two inguinal areas the nerve ran within fibers of the internal
oblique muscle. In this configuration the nerve would be liable to injury during fixation
of the upper edge of the mesh to the internal oblique muscle [51].
Our study indicates the genital branch to be identified during meticulous proximal
dissection of the spermatic cord from the inguinal floor, at a zone laterocaudally at the
level of the internal ring where the variability of its course is least prominent after which
it runs parallel to the cremasteric artery and vein, denoted by the “blue line” by Amid
(Fig. 3).
In conclusion, despite a limited sample size this study shows efficient identification zones
with regard to all three inguinal nerves during open inguinal hernia surgery, including
the genital branch of the genitofemoral nerve, as yet not routinely dissected by the vast
majority of surgeons. It might be expected that as in all other non-inguinal hernia-related
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operation techniques, recognition of the course of nerves and the interference with the
operative field will improve the outcome of operations. To tackle the ongoing problem
of chronic pain after inguinal hernia surgery further research is warranted to assess
the clinical feasibility of the identification zones and to study the influence of division,
preservation or omittance of identification of inguinal nerves on postoperative pain.
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Abstract
Background
Inguinal nerve identification during open inguinal hernia repair is associated with less
chronic postoperative pain. However, most Dutch surgeons do not identify all three
inguinal nerves when carrying out this procedure. The aim of this study was to evaluate
the feasibility of a nerve-recognizing Lichtenstein hernia repair and to measure the extra
time required for surgery.
Methods
Forty patients with primary inguinal hernia were operated on following the nerverecognizing Lichtenstein hernia repair by four experienced hernia surgeons from four
different Dutch teaching hospitals. The additional time needed to identify each individual
nerve was recorded, and iatrogenic nerve injuries and anatomical characteristics were
registered.
Results
Identification of the iliohypogastric and ilioinguinal nerve was each performed within
1 min. Identification of the genital branch was notably more difficult but could usually
be performed within 2 min. Identification of the cremasteric vein, running parallel to
genital branch, was less comprehensive. The incidence of major anatomical variations
was low. Twenty-five per cent of ilioinguinal nerves, however, could not be identified. In
five patients inguinal nerves were damaged iatrogenically during standard manoeuvres
of the Lichtenstein hernia repair.
Conclusion
Three-nerve-recognizing Lichtenstein hernia repair is feasible and non-time-consuming
if the surgeon has appropriate anatomical knowledge. In view of the low incidence
of major anatomical variations, knowledge of standard inguinal nervous anatomy
should be adequate. This procedure could enable the surgeon to prevent of recognize
iatrogenic nerve damage and offer an opportunity to perform deliberate neurectomy as
an alternative to accidental nerve injury.
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Introduction
In inguinal hernia surgery the use of open mesh repair is associated with a reduction
in recurrence rate of between 50 and 75 per cent compared with open repair without
mesh [1]. In this respect the inguinal hernia guideline of the Association of Surgeons of
the Netherlands recommends the Lichtenstein procedure for primary unilateral inguinal
hernia repair (grade of recommendation B) [2].
As the recurrence rate is reduced to less than 5 per cent after mesh repair, nowadays
long-term morbidity associated with open inguinal hernia repair is mainly related to
chronic pain [3, 4]. It is difficult to estimate the true incidence of chronic pain as the
type of pain assessment differs among studies. A review by Poobalan et al. [3] of studies
of inguinal hernia repair between 1987 and 2000 showed the incidence of chronic pain
to be up to 53 (range 0–53) per cent. However, probably only 2–4 per cent of patients
are adversely affected by chronic pain in daily life5. The most common types of chronic
postoperative pain are of somatic or neuropathic origin [5–7]. Two prospective cohort
studies reported the incidence of chronic pain to be significantly less after identification
of all three inguinal nerves compared with no identification at all [8, 9]. This suggests
that all three inguinal nerves should be identified during open inguinal hernia repair, as
recommended by Amid [10, 11].
Although the genital branch of the genitofemoral nerve is not specifically referred to,
the Dutch guideline for inguinal hernia repair mentions damage to one or all three
inguinal nerves as an important cause of chronic postoperative pain. However, a
questionnaire among Dutch surgeons and residents reported that only 84, 32 and 36 per
cent of respondents plan to identify the ilioinguinal nerve (IIN), iliohypogastric nerve
(IHN) and genital branch of the genitofemoral nerve (GB) respectively, when carrying
out Lichtenstein hernia repair [12]. Thus, the majority of respondents do not plan to
identify the inguinal nerves, as advocated by Amid, resulting in a discrepancy between
the state-of-the-art three-nerve-identifying Lichtenstein procedure and its application in
Dutch surgical practice. Furthermore, unpublished data from this questionnaire indicate
that the majority of respondents assume a low feasibility of identification of all three
inguinal nerves, assuming identification of all nerves to be too time consuming.

61

5

Chapter 5

The objective of this study was to evaluate the feasibility of a nerve-recognizing
Lichtenstein hernia repair and to measure the extra time required for surgery.

Methods
Forty consecutive adult men with a primary inguinal hernia were included in this
study. Four experienced hernia surgeons (from two high-volume teaching hospitals,
one university hospital and one specialized hernia clinic) participated in the study.
Each of them conducted ten nerve-recognizing Lichtenstein hernia repairs. Four series
(four surgeons) of ten consecutive patients with a total of 40 Lichtenstein repairs were
included in this study.
With over 60 accumulated years of inguinal hernia surgery all four surgeons were
classified as experienced. They had all conducted more than 250 Lichtenstein hernia
repairs in accordance with other studies regarding the proficiency of surgeons [13]. All
types of anaesthesia were used (local, epidural and general anaesthesia). All patients
gave informed consent.
The aim was to identify the IHN, IIN and GB after incising the aponeurosis of the
external oblique muscle. Each identified nerve was photographed by the operating
theatre nurse as proof (Fig.1). The photographs were used as a control by the surgeon
and the assisting resident, and were also used for drawing the anatomical course of
the nerve in a schematic diagram after surgery. The photographs and drawings were
also reviewed by an anatomist. The time measurements was conducted as follows: after
incising the aponeurosis of the external oblique muscle the surgeon gave the theatre
nurse a sign to start measuring the time needed to identify each nerve, and the extra time
needed to identify each individual nerve was recorded. Each nerve was also scored after
surgery as ‘for sure’, ‘probably’, ‘maybe’, or ‘probably not’ representing the appropriate
nerve. In case of ‘probably’, ‘maybe’ or ‘probably not’ the operator made a note of
the discussion. Although the participating surgeons were experienced hernia surgeons,
the study committee concluded that a preceding meeting discussing variations on the
‘classical course’ of the three inguinal nerves, led by an anatomist, would be preferable
[14]. Additionally, several dissections were performed on embalmed human cadavers.
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Figure 1. Photographs of the inguinal nerves taken during the course of hernia surgery showing
a the iliohypogastric nerve, b the ilioinguinal nerve and c the genital branch of the genitofemoral
nerve

5

Figure 2. Schematic diagram of the ‘standard anatomy’ of the three inguinal nerve

Results
The course of the IHN was recognized in 38 of the 40 patients within a mean of less
than 1 (range 0-5) min (Table 1). After operation all 38 IHNs were described as piercing
the internal oblique muscle laterally to the inguinal incision and following its track as
described in anatomy textbooks. All were reported to be for sure the IHN.
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Table 1. Characteristics of the three inguinal nerves noted during hernia surgery in 40 patients

Iliohypogastric nerve
Ilioinguinal nerve
Genital branch

Nerve
detected

Extra time needed to
identify nerve (min)

Iatrogenic injury
to nerve

Nerve interfering
with mesh

38
30
35

<1 (0-5)
<1 (0-4)
1.5 (1-6)

1
2
2

3
0
0

Values in parentheses are ranges

The IIN was visualized in 30 patients (Table 1), the mean time needed to recognize it
being less than 1 (range 0-4) min. After operation in 24 patients its course was drawn
and recognized as described in anatomy textbooks. In six patients the nerve branched
over the spermatic cord, dividing into one or more branches. The surgeons were never
in doubt that the identified structure indeed represented the IIN. In the ten patients in
whom the IIN could not be identified the search was stopped after 6 min.
The GB was identified in 35 patients (Table 1). In ten the identified structure could not
be classified as for sure the GB (probably, n=3; maybe, n=5; probably not, n=2). The
different reasons for doubt were based on the course of the nerve (laterocaudal entrance
through internal ring but not following blue line, n=3) or the macroscopic features of
the structure (structure might be vessel or muscle fibre, n=4). In three patients no reason
for doubt was given. In the five patients in whom the GB could not be identified, the
blue line was also not identified. The mean identification time was 1.5 (range 1-6) min.
One IHN was damaged during surgery after being retracted behind the wound retractor
(Table 1). In three patients the IHN was prophylactically neurectomized as proximally
and distally as possible, as recommended by the Dutch guidelines, because the course of
the nerve was found to be interfering with the upper edge of the mesh. In two patients
the IIN was damaged iatrogenically during incision of the external oblique aponeurosis.
Prophylactic neurectomy was then performed as proximally and distally as possible. Two
GB’s were damaged during luxation of the spermatic cord.
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Discussion
Long-term morbidity associated with open inguinal hernia repair mainly consists of
chronic pain. Amid [10] advocates recognition of all three inguinal nerves to prevent
injury causing chronic postoperative pain. However, only a minority of surgeons
in the Netherlands follow a policy of nerve-recognizing inguinal hernia surgery. The
fact that Dutch surgeons traditionally have not specifically been trained in nervous
inguinal anatomy may well be responsible for this. As several studies point out, a nerverecognizing Lichtenstein procedure is a logical step for minimizing postoperative groin
pain [8, 9]. Such an approach can be advocated for two reasons: identification of the
nerves for preservation or for performing standard neurectomy in case of interference
with the position of the mesh. Either way, all inguinal nerves should always be identified.
However, most Dutch surgeons believe that identification of all three inguinal nerves is
too difficult and time consuming [12].
This study shows that nerve damage during the Lichtenstein hernia repair is not
uncommon. Although all 40 hernia repairs were of a nerve-recognizing character, there
were five iatrogenic nerve lesions. It might be argued that these lesions were inflicted
as a result of trying to identify the nerves, but in fact they were not caused during
the identifying stages of the operations, but during standard manoeuvres during the
Lichtenstein hernia repair (spreading of wound with retractor, opening of aponeurosis
of external oblique muscle, or luxation of the spermatic cord). It could even be suggested
that these lesions were identified because the mind of the participating surgeon was
focused on the nerves, and subsequently neurectomy could be performed. In this respect
it is thought that neurectomy is a better alternative than nerve injury, because neurectomy
causes only numbness instead of pain [15, 16]. This is also why neurectomy of the IHN
was performed deliberately when the nerve was interfering with the mesh, because mesh
involvement of the IHN is considered a common reason for postoperative pain.
In a non-nerve-identifying approach more trauma could be inflicted to the nerves, for
example by nerve entrapping sutures of the IHN cranially to the internal ring, at which
level the nerve runs within the fibres of the internal oblique muscle in 11 per cent of
the male population. Furthermore, the GB could be injured when bluntly luxating the
spermatic cord when not having identified the ‘blue line’ as a landmark for the cremasteric
vein, to which the GB is almost always adjacent [10, 14].
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Twenty patients showed a standard anatomical pattern with regard to all three inguinal
nerves. The anatomical variations in the other half were based on subtle details (such
as branched IIN or GB not adherent to ‘blue line’), and mostly involved absence of
the IIN (ten of 4·0 patients). This is in accordance with human cadaver studies, which
also show that one-quarter of people do not have an IIN [14]. This suggests that a
thorough knowledge of standard inguinal anatomical features is necessary to carry out
this procedure.
The extra time needed to recognize the course of the nerves appeared to be minimal,
with only seconds for the IHN and IIN. The GB was unanimously considered to be
the hardest nerve to identify, but the mean identification time was only 1·5 min. The
specific problem with identification of the GB was doubt regarding the exact character
of the structure found, resulting from its small diameter. Nevertheless, the ‘blue line’
(cremasteric vein) as a landmark for the GB could easily be identified in the vast majority
of patients (35 of 40). This study shows that identifying all three inguinal nerves will
only add 3–4 min to the operating time.
The additional time spent during the surgical procedure should not be a reason to avoid
a nerve-recognizing Lichtenstein hernia repair. It is technically feasible provided that
surgeons are experienced in inguinal hernia repair and anatomically trained. It might
not be possible to avoid all iatrogenic nerve lesions caused by standard manoeuvres
during Lichtenstein hernia repair by means of nerve-recognizing inguinal hernia
surgery; however, the technique offers an opportunity to detect perioperative nerve
lesions, facilitating nerve resection as a better alternative to nerve injury.
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Abstract
Introduction
After the introduction of mesh in inguinal hernia repair, the focus to improve surgical
technique has changed from recurrence to chronic postoperative inguinal pain. At
present, the most common surgical techniques are the Lichtenstein hernioplasty and total
extraperitoneal procedure. Both techniques have their own specific disadvantages, with
regard to potential nerve damage and the necessity of general anesthesia, respectively.
Objective
The goal of this study was to evaluate the results of a new technique in which the inguinal
nerves are not at risk, and in which general anesthesia is not needed: trans rectus sheath
extraperitoneal procedure (TREPP).
Material and methods
Between 2006 and 2010, a total of 1,000 patients were treated for inguinal hernia with
TREPP. A questionnaire concerning pain, sensibility changes, patient satisfaction, and
recurrence was sent to all patients.
Results
The questionnaire was completed by 932 patients. Almost 90 % of patients had not
experienced any pain since the surgical procedure; 8 % of patients reported experiencing
some pain, but less than preoperatively; and 2 % of patients reported an increase in pain
postoperatively. Recurrence occurred in 1 and 3 % were unsure about this. Reduced
sensibility of the scar, scrotum, and upper leg was reported by 12.4, 1.4, and 1.5 %,
respectively. Overall, 97.4 % of patients were satisfied with the results of the surgical
procedure. The time period in which TREPP was performed was not associated with any
of the outcome measures.
Conclusion
TREPP has proven to be a feasible new technique for inguinal hernia repair, with
excellent results, justifying a randomized controlled trial in which TREPP should be
compared with standard techniques.

TREPP: the first 1000 patients

Introduction
Inguinal hernioplasty is one of the most frequently performed surgical procedures, with
a lifetime risk for inguinal hernia of 27 % in men and 3 % in women [1]. Tension-free
repair with mesh augmentation is the predominant treatment option, either achieved
by preperitoneal laparoscopic hernioplasty or Lichtenstein procedure (LP) [2–4]. As
the recurrence rate is reduced to less than 5 % after mesh repair, nowadays, long-term
morbidity associated with open inguinal hernia repair is mainly related to chronic
postoperative inguinal pain (CPIP). This has moved the focus of improvement of
surgical techniques from recurrence to CPIP [5, 6]. It is difficult to estimate the true
incidence of CPIP, as the type of pain assessment differs between studies. A review by
Poobalan et al. [7], discussing studies of inguinal hernia repair between 1987 and 2000,
reported an incidence of CPIP of up to 53 % (range 0–63). Recently, it has become
apparent that CPIP must be of either neuropathic or somatic (nociceptive) origin [7].
Despite many hypotheses about the possible causes for CPIP, there is now consensus that
involvement of inguinal nerves plays a major role [8]. This is probably best illustrated by
the fact that a favorable outcome can be obtained after neurectomy of the ilioinguinal,
iliohypogastric, genitofemoral (genital branch), or lateral femoral cutaneous nerves in
patients with CPIP [9].
Based on the thought that the inguinal nerves are involved in the development of CPIP,
preperitoneal placement of mesh is preferable as fixation of the mesh is not necessary
and the inguinal nerves do not transcend into the operative field, in contrast to LP.
The results of laparoscopic repair [predominantly total extraperitoneal procedure
(TEP)] have been demonstrated in a number of studies [3, 4, 10, 11]. Many authors have
shown that similar recurrence rates can be achieved laparoscopically, and some have
demonstrated a lower incidence of CPIP [12]. However, the important advantage of
LP is that general anesthesia is not necessary and LP is not associated with visceral and
major vascular injuries. The latter are rare but reported complications of TEP as are
port-site hernias that require surgical correction [13]. It has also been documented that
the learning curve for LP is shorter than for the laparoscopic approach [14, 15].
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In 2006, a novel technique was developed combining the advantages of both LP and
TEP: the trans rectus sheath extra-peritoneal procedure (TREPP). This technique
concerns an open procedure in which the mesh is placed preperitoneally. It differs from
other preperitoneal techniques such as those of Kugel [16], Ugahary and Simmermacher
[17], Wantz [18], and Pelissier [19] due to its medial approach avoiding the interference
with the course of all (three) inguinal nerves through the lateral abdominal wall.
This study evaluates the first 1,000 patients who were treated with TREPP. We
hypothesized that TREPP would have a short learning curve and that its results as
regards CPIP, sensibility changes, patient satisfaction, and recurrence rates would match
the standards of a valid inguinal hernia correction technique.

Material and methods
From August 2006 to October 2010, a total of 1,000 patients were treated for inguinal
hernia with TREPP by two surgeons in St. Jansdal Hospital, the Netherlands.
Surgical technique
The operation is performed under spinal or general anesthesia (Fig. 1). All operations
were performed as day surgery. An incision is made following Langer’s lines one finger
fold above the line between the pubic tubercle and the anterior superior iliac spine. The
incision starts about 1 cm laterally to the midline, with a total length of about 6 cm.
By blunt dissection, the preperitoneal cavity is easily opened, at first behind the pubic bone
where the connective tissue is very loose (Retzius’ space). Then, the preperitoneal space
is opened more laterally (Bogros’ space), while the following structures may be used as
anatomic landmarks: the abdominal wall ventrally, the psoas muscle dorsolaterally, and
the external iliac artery and vein medially. Between both created cavities, the following
structures are localized: deferential duct (female: round ligament), testicular vessels, and
the hernia sac in case of an indirect hernia.
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Figure 1. TREPP technique. Note that in 2–8 the incision is perpendicular to the body axis (head
to the left). 1 Incision following Langer lines. 2 Exposure of anterior rectus sheath. 3 Dividing
anterior rectus sheath parallel to skin incision. 4 Searching for spermatic cord by blunt dissection
in preperitoneal space. 5 Identification of spermatic cord and hernia. 6 Dissection of hernia
sack. 7 Repositioning hernia. 8 Positioning of mesh in preperitoneal space, anteriorly of
cord. 9 Mesh in situ, covering all three possible orifices of inguinal and femoral hernias.
After dividing the subcutaneous tissue and Scarpa’s fascia, the aponeurosis of the external oblique
muscle and the anterior rectus sheath are exposed and divided parallel to the incision.
The muscle fibers of the rectus abdominis muscle are swept away medially. The transversal fascia
is identified as a thin layer behind the rectus muscle and is divided. Special attention is given to
the identification of the inferior epigastric vessels, which are kept away medially, together with the
fibers of the rectus abdominis muscle.

Hernia reposition is achieved in a direct hernia by gently pulling (often already achieved
by the mere opening of the preperitoneal space). In an indirect or femoral hernia, gentle
pulling also suffices in most cases. In more adherent hernias, traction must be applied to
the hernia sac, using two dissecting forceps. This can be achieved under direct vision. The
deferential duct and the testicular vessels are easily identified. The duct runs dorsally to
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the peritoneum more medially, as it follows its course to the seminal vesicles. The vessels
run more laterally in front of the iliopsoas muscle.
At the abdominal wall, the hernia orifice can be palpated from inside, either as a defect
in the transversal fascia, a widened internal ring, or a femoral hernia orifice dorsally to
the inguinal ligament.
A polysoft, self-expanding mesh is pushed into the preperitoneal space, covering the
orifices of all possible hernias (as in TEP). As the spermatic cord and vessels all run
dorsally on the psoas muscle, the mesh is positioned anteriorly to the cord.
It is not necessary to use stitches to fix the mesh. Since it has a solid ring and a size that
overlaps the hernia orifice at all points, it is safely secured between the peritoneum and
the transversal fascia by intra-abdominal pressure only. After hemostasis, the fascial
layers and skin are closed.
Questionnaire
An elaborate, anonymous survey was sent to all patients, including questions on
general patient characteristics, pain, changes in sensibility, recurrence, and satisfaction.
Preoperative pain and pain at different time-points postoperatively were scored using a
visual analog scale (VAS). If patients still encountered pain at the time of completion of
the survey, they were asked to fill out the McGill Pain Questionnaire [20]. Furthermore,
the time point of surgery was registered for every patient.
Statistical analysis
Data were analyzed with SPSS® version 12.0 for Windows® (SPSS, Chicago, IL, USA).
The influence of gender, age, bilateral hernia, physically demanding occupation, time
period of surgery, and treatment of primary versus recurrent hernia on the different
outcome measures was evaluated using logistic regression analysis. In addition, the
influence of pre- and postoperative pain, changes in sensibility, and recurrence on the
patients’ overall satisfaction was analyzed. All factors associated with an outcome
measure with p < 0.1 in the univariate analysis were included in the subsequent
multivariate regression analysis. Two-sided pvalues ≤0.05 were considered statistically
significant.
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Results
Questionnaires were completed and returned by 932 of 1,000 patients (response rate
93.2 %). The response rate was established in two rounds. The survey was performed
anonymously. Patients and forms were not coded and not reducible. In this respect,
the second survey round was sent to all 1,000 patients again. On the front page of the
questionnaire it was stated that patients who already had responded should not respond
a second time. To pre-empt double responses despite this warning letter, we checked
the database for double data aided by the following information: age, sex, side of
inguinal hernia, profession, and period of operation. No double matches were found.
Patient characteristics are shown in Table 1. The patient group consisted mainly of male
patients (93.8 %) with a mean age of 61.4 years (range 18–99). The majority of patients
were treated for inguinal hernia between 1 and 3 years before the survey, in most cases
unilaterally (90.5 %) and for the first time (88.4 %). No adverse events occurred.

6

Table 1. Patient characteristics
Characteristic
Gender
Male
Female
Age (13 missing) (years)
<65
≥65
Physically demanding occupation (35 missing)
Time since surgery (15 missing) (years)
<1
1–3
≥3
Side of inguinal hernia repair (ten missing)
Left
Right
Both
Previous surgery for same side inguinal hernia (11 missing)

N (%)
874 (93.8)
58 (6.2)
530 (57.7)
389 (42.3)
78 (8.4)
281 (30.5)
451 (49.2)
185 (20.2)
370 (40.1)
464 (50.3)
88 (9.5)
97 (10.4)

Adverse events
Apart from recurrence and CPIP, patients did not report any adverse events via the
questionnaire. There was no peri-operative mortality or life-threatening morbidity.
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Morbidity (19/1,000: 1.9 %) concerned 15 patients with hematomas, which were treated
conservatively. Two patients had a wound abscess that had to be drained operatively. In
both cases, the mesh remained in situ. Two patients had an infected mesh, which had to
be removed.
Pain
Preoperatively, 28.5 % of patients experienced pain and 33.8 % reported discomfort
(seven missing). Postoperatively, 87.1 % of patients were symptom-free, and 8.8 %
reported improvement of preoperative complaints. Symptoms remained unchanged in
2.1 % of patients, and pain or discomfort worsened in another 2 % (11 missing). A
total of 49 patients reported experiencing CPIP (5.3 %; 4.8 % of patients treated for
unilateral hernia, with a mean McGill score of 11.3 (range 1–43). Four patients indicated
they used analgesics. Figure 2 shows the VAS scores over time. Patients who were pain
free preoperatively had significant better VAS scores after surgery than patients with
preoperative pain (3.8 vs. 7.1, respectively;p < 0.001). Patients who were treated for
bilateral inguinal hernia had similar preoperative VAS scores for pain, but slightly worse
postoperative scores with respect to patients treated for unilateral hernia (7.0 vs. 4.5,
respectively; p = 0.055). Gender, age, physically demanding occupation, time period
of surgery, and treatment of primary versus recurrent hernia were not associated with
postoperative VAS scores for pain (p = 0.660, 0.102, 0.218, 0.412, and 0.260, respectively).



Figure 2. VAS score over time. CI confidence interval, VAS visual analog scale score
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Recurrence
Of 915 patients, 11 (1.2 %) reported experiencing a recurrence after treatment, and 34
patients (3.7 %) reported being uncertain as to whether the hernia had reoccurred (17
missing). This was associated with bi- versus unilateral hernia repair (p < 0.001) and
treatment of recurrent versus primary hernia (p = 0.006), but was not related to gender,
age, physically demanding occupation, or time period of surgery (p = 0.562, 858, 0.990,
and 0.573, respectively).
Skin sensibility
With respect to sensibility of the skin surrounding the scar, 96 of 932 patients (10.3 %)
reported reduced sensibility and 20 patients (2.1 %) reported no sensibility at the scar
area at all. Numbness at the scrotum or upper leg was reported by 13 and 14 patients,
respectively (1.4 and 1.5 %). Symptoms of reduced sensibility were associated with age
<65 years [p = 0.007, relative risk (RR) 1.59], repair of recurrent hernia (p < 0.001, RR
1.32), and repair of bilateral hernias (p = 0.001, RR 1.96). The variables gender, time
period of surgery, and physically demanding occupation were not associated as risk
factors (p = 0.798, 0.206, 0.661, respectively).
Patient contentment
Overall, 97.4 % of patients who answered the question concerning contentment
regarding their hernia repair were satisfied (889 of 913; Fig. 3). Contentment was not
associated with age, gender, time period of surgery, uni- versus bilateral treatment,
and repair of primary versus recurrent hernia (p = 0.322, 0.670, 0.686, 0.780, 0.620,
and 0.091, respectively). Contentment was similar between patients who did and did
not report preoperative pain (p = 0.702). In multivariate analysis, only postoperative
impaired sensibility and recurrence were associated factors (Table 2). Postoperative pain
was not an independent risk factor for poor contentment (p = 0.699).
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Figure 3. Percentage of patients satisfied with the results of hernia repair, without recurrence and
without impaired sensibility
Table 2. Univariable and multivariable analysis of factors influencing postoperative patient
contentment
Factor
Repair of recurrent hernia (N = 910)
Postoperative pain VAS-score (N = 890)
Impaired sensibility (N = 913)
Recurrence (N = 903)
Possible
Certain

Univariable analysis
p value
RR
0.091
2.26
<0.001
1.04
<0.001
5.38
<0.001
<0.001
8.33
<0.001
90.9

Multivariable analysis
p value
RR
0.769
1.20
0.699
1.01
0.001
5.00
0.001
0.032
5.29
<0.001
55.6

RR relative risk

Discussion
Mesh application is considered paramount in inguinal hernia surgery to prevent
recurrence. However, the two current ‘standard’ varieties of mesh repair both have their
specific disadvantages: TEP has a long learning curve and requires general anesthesia
and the risk of LR due to the three inguinal nerves being exposed to iatrogenic damage
(dissection, coagulation, mesh fixation) or direct contact with the mesh, causing CPIP.
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In fact, TREPP is the ideal hybrid technique, avoiding all three inguinal nerves by its
medial approach and rendering general anesthesia unnecessary. TREPP represents a
variant of the preperitoneal approach. Other variants are represented by the Kugel and
Ugahary and Simmermacher techniques, both operations also inspired by the concept
of Nyhus and others like Stoppa and Wantz. An important difference between TREPP
and other preperitoneal approaches like TEP and Ugahary is that TREPP is a strictly
medial approach, avoiding the three inguinal nerves. Furthermore, specific laparoscopic
skills are required for TEP, and the Ugahary is a ‘blind’ technique for which exceptional
experience is required. The goal of this study was to estimate whether these theoretical
advantages would also be reflected in practice and if this new procedure would have any
potential additional clinical value by evaluating the results of the first 1,000 operated
patients.
The rate of CPIP in this study, with a mean follow-up of 25 months, is low. Especially
when compared with that in the review by Poobalan et al. [7] who reported incidences
of CPIP ranging from 0 to 63 % and a similar range confirmed later by Aasvang and
Kehlet [21] in an update. The overall incidence of moderate to severe CPIP is generally
considered to be approximately 12 % [22, 23]. From this perspective, the results of TREPP
are promising. This finding supports the assumed advantage of TREPP, i.e. avoiding
the inguinal nerves reduces postoperative pain [22–30]. This idea is not new: it has
previously been suggested that the high incidence of CPIP after LP could be improved
by a more meticulous nerve-sparing technique [8, 31, 32]. However, we found that most
patients with CPIP already suffered from pain preoperatively (p < 0.001), identifying
preoperative pain as an independent risk factor for CPIP. Moreover, bilateral surgery was
significantly associated with CPIP (p = 0.023). Therefore, it could be hypothesized that
direct nerve damage is not the only contributing factor to the development of CPIP [33].
This suggestion is confirmed by the fact that CPIP was not associated with sensibility
loss. In this respect, inflammatory changes around the mesh causing nociceptive pain
might be prominent. As a consequence, pain due to a fibrotic reaction around the mesh
cannot totally be prevented by TREPP or any other technique in which mesh is used.
In this respect, hyperfibrosis (‘meshoma’) might also occur in a minority of patients.
The advantage of the retroperitoneal position of the mesh prevents the mesh coming
in direct contact with the iliohypogastric and ilioinguinal nerves. CPIP as a result of
iatrogenic nervous damage during the approach and dissection will be lower in TREPP
due to the medial approach in contrast to all other open techniques.
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It should be noted that the current study used a retrospective questionnaire, which
could have as a drawback less relative validity, since accurate reflections on pain are
not to be expected. However, more than 900 patients participated, and the average
scores, which definitely favor TREPP, cannot be ignored. CPIP occurred more often in
bilateral hernia patients. This risk factor has not been described before. Ali et al. [34]
claim that bilateral dissection is not a predictor for CPIP in TEP. Consequently, it might
be suggested that TEP may be preferable to TREPP in cases of bilateral inguinal hernia,
based on the wound surface, if there is adequate laparoscopic expertise and there are no
contraindications for general anesthesia.
There was no postoperative mortality or serious morbidity. The incidence of adverse
events was low (1.9 %). With respect to the recurrence rate, the results of TREPP
seem to be comparable to those of LP and TEP, although data were only collected by
questionnaire and no morphologic evaluation was undertaken in the present study [35]. In
surgery, and for the patient, only symptomatic recurrences are relevant: a recurrence that
is not experienced by the patient, and that can only be identified by medical examination
or ultrasonography, is of no clinical importance. The only factor that was found to be
relevant in the development of recurrent hernia was bilateral surgery (p < 0.001).
The results of TREPP are consistent over time: there was no difference in postoperative
pain, recurrence, sensibility changes, and patient satisfaction between the different time
periods of intervention with regard to both surgeons performing TREPP. This could
possibly reflect a short learning curve in an indirect way.
Finally, it cannot be ignored that 98 % of patients reported satisfaction with the operation.
This finding seems to be in contradiction to the incidence of CPIP or recurrence rates
found in this study. This should be noted, as elective inguinal hernia repair is performed
for complaints expressed by the patients. Therefore, we especially focused on patientrelated outcomes in this study. This outcome demonstrates that patients simply seem to
accept adverse effects of surgery better than do surgeons. Nevertheless, this observation
may never lead to restraint in our search to optimize surgical techniques and to minimize
side effects noted as complications in surgery.
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Conclusion
TREPP seems to be a valid novel technique for unilateral inguinal hernia correction
and equal to LP and TEP whilst being probably the better technique in terms of CPIP.
To date, we are training colleagues in a number of centers in both TEP and TREPP
techniques to allow a prospective randomized clinical trial to evaluate the superiority of
TREPP in the near future.
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Abstract
Objective
The aim of this study was to evaluate whether a relation exists between surgical expertise
and incidence of chronic postoperative inguinal pain (CPIP) after inguinal hernia repair
using the Lichtenstein procedure.
Background
CPIP after inguinal hernia repair remains a major clinical problem, despite many efforts
to address this problem. Recently case volume and specialization have been found
correlated to significant improvement of outcomes in other fields of surgery; to date
these important factors have not been reviewed extensively enough in the context of
inguinal hernia surgery.
Methods
A systematic literature review was performed to identify randomized controlled trials
reporting on the incidence of CPIP after the Lichtenstein procedure and including the
expertise of the surgeon. Surgical expertise was subdivided in expert and non-expert.
Results
In a total of 16 studies 3086 Lichtenstein procedures were included. In the expert group
the incidence of CPIP varied between 6.9% and 11.7% versus an incidence of 18.1 to
39.4%% in the non-expert group. Due to the heterogeneity between groups no statistical
significance could be demonstrated.
Conclusion
The results of this evaluation suggest that an association between surgical expertise and
CPIP is highly likely warranting further analysis in a prospectively designed study.

The role of surgical expertise with regard to CPIP

Introduction
Inguinal hernia has a lifetime occurrence risk of 20% in men, making its surgical repair
one of the most performed surgical procedures worldwide. Annually in the Netherlands
over 20.000 inguinal hernias are surgically corrected. In the last few decades the quality
of inguinal hernia surgery has improved drastically. Recurrence rates have fallen below
five percent with the introduction of mesh repair and patients are treated in a day setting.
Despite these achievements inguinal hernia repair remains to be associated with one
major complication: chronic postoperative inguinal pain (CPIP). Up to 10-20 percent
of patients report CPIP, defined as chronic inguinal pain more than three months after
surgery. Inguinal hernia surgeons have developed various techniques to address this
problem, but CPIP remains a major issue to this day.
There is strong evidence that the surgeon’s case volume and specialization will improve
outcome of major surgical procedures, i.e. gastrectomy, esophagectomy, pancreatic
surgery and rectal cancer surgery [1,2]. This may also apply to the complication of CPIP
in inguinal hernia surgery.
In many Western countries nowadays the Lichtenstein technique is gold standard. In
the majority of patients, this technique is performed by residents in an early phase of
their training. Also surgeons not specialised in hernia surgery perform this operation
albeit in low numbers. The role of case volume and specialization in more common
surgeries including inguinal herniaplasties has not clearly been defined yet. Expertise
might especially affect the outcome of CPIP.
We compared the results of expert surgeons versus non-expert surgeons ascertaining
any possible correlation between expertise and CPIP after inguinal hernia surgery. The
objective of this study was to conduct a systematic review of incidence of CPIP after the
Lichtenstein procedure with surgeons’ expertise as the main variable.
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Materials and methods
Search strategy
Data collection and analysis were performed according to the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) statement [3]. The following
databases were searched: CENTRAL on The Cochrane Library, The National Library
of Medicine (MEDLINE/PubMed) and The Intelligent Gateway to Biomedical &
Pharmacological Information (EMBASE) for randomized trials. The search strategy,
date and time span of search is provided in Table 1. We chose a search interval of the
last ten years in order to obtain and analyse the most recent data. In addition, a crossreference search of relevant trials was performed.
Table 1. Search strategy in Pubmed, EMBASE and Cochrane Library.
Databases
Pubmed

Search strategy
“Lichtenstein” AND/OR “inguinal hernia” AND “chronic
pain” AND/OR “CPIP”

Date of search
20-11-2015

Time span
2006 - date of
search

EMBASE

“Lichtenstein” AND/OR “inguinal hernia” AND “chronic
pain” AND/OR “CPIP”

20-11-2015

2006 – date of
search

Central
“Lichtenstein” AND/OR “inguinal hernia” AND “chronic
(Cochrane pain” AND/OR “CPIP” in cohort studies and randomized
Library)
controlled trials.

20-11-2015

2006 – date of
search

Selection of studies
Only prospective randomised controlled trials were included. In the selected studies the
Lichtenstein technique with its variations (including all types of glue, staples, stitches,
fibrin or any type of mesh) had to be addressed, reporting on CPIP (inguinal pain more
than three months after surgery).
Study inclusion was restricted to those with primary inguinal hernia repair irrespective
of uni- or bilateral inguinal hernias but studies were included, irrespective of language,
sample size and blinding. Studies had to describe whether an expert, non-expert or resident
performed the procedure. An expert surgeon was defined by performing more than 150
Lichtenstein procedures each year or alternatively, when the surgeon was dedicated to
abdominal wall surgery. If case of any doubt or missing data, the corresponding author
was contacted. Exclusion criteria were case series and retrospective studies, studies
in children, studies evaluating hernia repair techniques other than the Lichtenstein
procedure and studies on recurrent hernias.
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Outcome
Primary end point was occurrence of CPIP. CPIP was defined as an awareness of chronic
pain longer than 3 months after hernia repair. There were no other outcomes. CPIP was
subdivided into 4 time intervals at 3, 6, 12 and 24 months.
Data
Initial screening of all hits and selection based on title and abstract was performed
by one author (JL or VM). All selected abstracts were evaluated based on full text by
3 independent reviewers (JL, DV and VM). In case of disagreement, consensus was
reached through discussion. In case of any overlap of patients between reported series,
only the largest cohort was included. All data was extracted into a standard data form
including author, journal, year of publication, study type, number of patients, number of
Lichtenstein procedures, incidence of CPIP after 3, 6, 12 or 24 months, level of expertise
of operating surgeons (dedicated/expert, non expert, resident) and corresponding
author, stated outcome and duration of follow up period.
Data analysis and bias detection
We compared the incidence of CPIP between studies reporting on hernia surgeons
(expert group) and surgeons with no special attention for hernia repair/residents (non
expert group). Qualification of biases in randomized controlled trials was performed
according to the Cochrane handbook of systematic reviews with the Cochrane review
manager [4,5]. Only descriptive statistics and no statistical tests were used.

Results
Literature search
Figure 1 shows the flow of studies through the review process. As depicted in Figure 1
the initial search resulted in 1913 potential studies. After removal of duplicates 1209
remained. After screening of the abstracts 1112 articles were excluded, leaving 97 papers
left for full text assessment. After examination 77 articles were excluded for various
reasons as described in Figure 1. Of the remaining studies there were still 4 studies of
which surgical expertise was unclear and no reaction was obtained from the author,
therefore these studies were finally excluded. The final selection included 16 papers
matching the inclusion criteria.
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Figure 1. Prisma flow diagram showing the flow of studies through the review process3.

Outcome
Included studies can be seen in Table 2 and 3. Eight expert and non expert studies were
included.
In total 3086 Lichtenstein procedures were performed, Within the expert group, CPIP
varied between 11.7% and 6.9% declining over time. The 4 (out of 8) RCTs in the expert
group identified as methodologically strongest showed an incidence of CPIP between
10.4% and 5.4% at 12 and 24 month interval.
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In the non expert group the incidence was between 18.1% and 39.4% also in a grossly
declining manner over time. The incidence of CPIP in expert versus non expert studies
is depicted in Figure 2.

Figure 2. CPIP in expert vs non expert RCT’s over time in percentage. The incidence is higher in
the non expert group in all time intervals.

Overall, after 3 months 126 patients of the 767 patients (16.4%) receiving follow-up
complained of postoperative inguinal pain irrespective of surgical expertise. After
6 months there were 125 out of 378 patients (33%), after 1 year 238 patients out of
1919 (12.4%) patients and after 2 years there were still 88 patients out of 819 (10.7%)
complaining of CPIP. As well in the expert group as in the non-expert group the incidence
of CPIP gradually deteriorated over time.
We assessed the methodological strength of RCTs based on a number of possible biases
[4,5]. Based on this analysis we reported the incidence of CPIP in the 4 methodological
strongest studies in the expert group separately (Table 2). In the non expert group the
RCT of Koning et al was methodologically strongest (Table 4).
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Table 2. Incidence of CPIP in Expert group.

Table 3. Incidence of CPIP in Non expert group.
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7
Table 4. Risk of bias summary: each risk of bias item for each included randomized controlled
study (5). Left side reports on expert studies, on the right the non-expert studies.

All included studies quantified CPIP via VAS score. However, both measurement
conditions and reporting differed amongst studies. The reporting of VAS scores is
depicted in table 5 below.
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Table 5. Reporting on VAS scores. Both measurement conditions and reporting differed amongst
studies.

Discussion
With the introduction of prosthetic mesh CPIP has replaced recurrence as the major
complication in inguinal hernia surgery. As experts in the field Amid and Chen are
already reporting potential causes for CPIP for years and put the main focus on the role
of the inguinal nerves, identification and preservation of the nerves when possible being
their credo [6, 7, 8]. The course of the three inguinal nerves and potential variations are
well known and it has been proved that identification and preservation are feasible in
daily practice [9, 10]. However it has also been shown in the past that a significant part
of general surgeons performing inguinal hernia surgery is not familiar with the detailed
nervous anatomy and the role that the nerves might play in CPIP [11]. This underlines
the hypothesis that in inguinal hernia surgery as performed by dedicated hernia surgeons
the incidence of CPIP is reduced.
The suggestion that correlation between surgical expertise and CPIP exists is underlined
by the results of this review. The incidence of CPIP after the Lichtenstein procedure is
lower in the expert group compared to the non-expert group. Deysine et al have shown
this relation previously. Two groups undergoing hernioplasty were prospectively enrolled
where one group was treated by a general surgeon and the second group was treated by a
dedicated inguinal hernia surgeon. The aforementioned group showed significant better
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short and long term outcomes than the group treated by surgeons not dedicated to the
field of inguinal hernia repair [12]. However, Cueto Rozon et al compared the outcome
(including CPIP) after the Lichtenstein procedure in three operating teams differing in
expertise finding no difference in CPIP. In this series though, the experience level varied
from intern to surgeon. Although experience was the main variable, no comparison was
made between dedicated inguinal hernia surgeons and non-experts [13].
CPIP aside, surgical experience has been shown to reduce another serious complication
of Lichtenstein procedure: recurrence of hernia [14]. Analysis of the Danish Hernia
databasa, unique because of its complete follow up, has shown that surgeons performing
Lichtenstein procedures in private practice have lower recurrence rates than those
operating in general hospitals. Performed under local anesthesia, in private practice
recurrence rates of direct hernias were 50% lower than those in general hospitals. One
may consider that the experience of these aforementioned “hernia experts” is a plausible
explanation for these results [15,16]. As a matter of fact, Kingsnorth et al found in a
series of 183 Lichtenstein procedures performed under local anesthesia that surgeon’s
experience was the single most important factor to predict recurrence rate, more so than
type of hernia, chronic cough, heavy lifting or returning to work [17]. If this is the case
for recurrence rate after Lichtenstein, querying a similar learning curve for CPIP would
be interesting at least.
Such a relation between CPIP and surgeon experience appears plausible for two reasons.
First, the fore mentioned analogy with surgical experience and recurrence rate was
demonstrated in the same procedure. Secondly, other types of surgery also demonstrate
improved outcomes after an initial learning curve. It is probable that CPIP could be a
complication that diminishes in importance as the surgeon becomes more familiar with
the anatomy and specific technique of the procedure. The Lichtenstein technique, as any
other so called surgical ‘minor’ operation, can be easily underestimated with regard to
complexity. If performed correctly, it appears to be by no means simple as amidst three
inguinal nerves the hernia has to be identified respecting their integrity to avoid acute
postoperative pain and CPIP. In this respect the authors want to nuance the guidelines
of the European Hernia Society, which suggest that Lichtenstein repair by supervised
residents or non-experts is as good as by experts. The evidence where this is based on
is very weak, because the concerning literature is outdated and not or inadequately
focusing on CPIP [13, 18].
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This review has several limitations. The reporting on pain scores differed amongst
studies. VAS scores were obtained for the whole study population or only the CPIP
subgroup with regard to either rest, exercise or no defined condition at all. Therefore
a relevant comparison of pain qualification could not be made. CPIP was defined as
(any) chronic inguinal pain after three months of the Lichtenstein procedure. In order
to include all reports of CPIP we included the pain scores at the condition (rest/exercise)
for which the incidence was highest, if reported. In ten studies this was not specified. We
acknowledge the heterogeneity of reporting on CPIP, although it is not unthinkable that
the patient will report on inguinal pain for any condition when asked for groin pain at
follow up.
Although methodologically good studies were found, they were few and great
heterogeneity between groups was observed. The variety in study designs led to
anticipated limitations of this review. Foremost there was no uniform research question
between all included studies. Secondly, there is substantial heterogeneity between
groups (inclusion criteria, use of meshes, glue, fibrin, stitches). These limitations could
have biased the results either way and (thus) no statistical test could be performed to
demonstrate significance.
This overview of the current and most recent literature suggests the existence of a positive
correlation between expertise and outcomes in inguinal hernia surgery, although no
significant conclusion could be reached for CPIP. We aim for this review to provide the
basis for statistical power calculations in prospective study designs to further evaluate
the role of dedicated inguinal hernia surgeons avoiding CPIP as the main remaining
undesirable complication of hernia surgery.
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Abstract
Background
Over the last years various prospective studies have been undertaken to investigate
surgery related solutions to minimize the incidence of chronic postoperative inguinal
pain (CPIP). The outcome measures and assessment tools used in these studies differ.
The purpose of this study is to investigate the quality and uniformity in the assessment
of CPIP in prospective studies.
Methods
A systematic literature review identified eighty randomized clinical trials and prospective
studies investigating CPIP publised between 2007 until to date. Study designs were
checked for the availability of a definition of CPIP, the measurement tools used to
quantify and qualify CPIP, the availability of a baseline score and a minimal follow-up
of twelve months.
Results
In 61% of the studies formal criteria were given to define CPIP of which half (47%)
used the definition given by the International Association for the Study of Pain. In 66%
(53/80) of the studies the existence of CPIP was assessed using only validated assessment
tools, but a total of 33 different tools were identified. Of al studies 40% had a validated
assessment of both pain intensity (PI) and Quality of Life (QOL), 41% and 4% only
had a validated assessment of only PI respectively QOL and 15% had no validated
assessment at all. The visual analogue scale and Short Form 36 were most commonly
used for measuring PI (73%) and QOL (19%). In 15% it was not clear how CPIP was
assessed because no information (9%) or non-specified information (6%) was given. A
baseline score was performed by 45% of the studies and 75% had a follow-up of at least
12 months.
Conclusion
Prospective studies addressing CPIP and quality of life in case of inguinal hernia
treatment have a variable degree of uniformity in type of outcome measures. This hinders
proper comparison of study results and firm conclusions about the best treatment or
prevention methods for CPIP. We therefore call for a uniform and validated assessment.
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Introduction
Chronic postoperative inguinal pain (CPIP) is the most common long-term complication
after repair of an inguinal hernia [1]. The reported frequency of CPIP varies widely. In
2000, Poobalan et al reviewed the literature and found an incidence ranging from 0% to
63% [2]. A similar incidence range was reported by Aasvang and Kehlet in an update [3].
The overall incidence of moderate to severe CPIP is considered to be around 10–12%
[4]. The consequences of CPIP can be significant for the individual patient in terms of
suffering, reduced quality of life (QOL) and sick leave. Since surgical repair of groin
hernias is the most commonly performed operation in the western world, the burden
of CPIP also has major consequences from the perspective of health care and social
support moreover because it is frequently affecting young men [5].
Over the last years numerous prospective studies have been undertaken to investigate
surgery related solutions for CPIP. Subsequent reviews have been faced with challenges
such as variations according to the population sampled, inconsistencies in the collection
of pre-, intra- and postoperative data that may influence the onset of CPIP, lack of
formal criteria to define CPIP (time frame, intensity, character) and variations in
the assessment tools to quantify and qualify CPIP. Following these differences and
inconsistencies in trial designs Kehlet et al had to conclude in 2002 that there is too little
information to recommend preventive or therapeutic interventions to reduce CPIP [6].
They called for uniformity and formulated elements which have to be part of the “ideal”
study design [6]. However five years later Hanswijck de Jonge et al had to conclude that
pain and discomfort scores still vary widely between studies (ranging from 0 to 53%) due
to variations in type, quality and accuracy of the instruments used for the evaluation of
CPIP [7].
Uniform and validated study designs are needed to enhance the quality and comparability
of studies. Therefore, the working group The Initiative on Methods, Measurement, and
Pain Assessment in Clinical Trials (IMMPACT) [8] and the International Association
for the Study of Pain (IASP) [9] recommended core outcome domains to be considered
in the development of studies designed to measure CPIP: (i) pain intensity (PI) (ii)
consequences of chronic pain on physical functioning and (iii) emotional functioning,
(iv) participants rating of overall improvement. These core outcomes should be measured
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prospectively with a follow-up of 1 year using two or more different assessment methods.
In addition the authors cited the need for standard definitions and methods for the
assessment of pain.
This review aims to analyze if the recommendations of Kehlet, IMMPACT and IASP
have lead to more uniformity and quality in the design of studies focussing on CPIP. It is
beyond the scope of this review to give a full critical appraisal of the study methodologies.

Methods
Search strategy
The literature search was performed using Medline in Pubmed, Embase and the
Cochrane Library. The following mesh terms were combined: ‘hernia, inguinal’, ‘chronic
pain’, ‘herniorraphy’, ‘Lichtenstein’. MeSH terms were used in conjunction with free
text word combinations as this would uncover papers tagged with unsatisfactory MeSH
terms and papers not yet fitted with MeSH terms. The search was limited for ‘clinical
trials’, ‘English’ and ‘publication dates: 2007 and forth.
Inclusion criteria
Studies. Prospective studies and study protocols with the Lichtenstein method as the
referring technique irrespective of randmisation, sample size, publication status, single
or multi centered.
Patients. Adult patients irrespective of gender or type of hernia (primary or recurrent,
uni- or bilateral). Although female gender and recurrent hernia are risk factors for CPIP
they were not excluded because this review attempts to give a judgment about study
methodology and not to give a precise conclusion about the incidence of CPIP.
Interventions. Correction of an inguinal hernia irrespective of the surgical technique
Outcomes. CPIP is among the primary or secondary outcome measures irrespective of
the definition used for CPIP and duration of follow up.
The review process was conducted in two steps. First all abstracts were examined
according to the eligibility criteria, consulting the full-text papers if in doubt about
inclusion. Second, all full-text papers of the selected abstracts were read to finally decide
about inclusion.
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Methodological quality score
The quality and comparability of the study designs was analyzed by scoring the included
studies for:
(1) the availability of a definition of the outcome measure CPIP thereby preferably
making use of international criteria
(2) CPIP is analyzed by measuring both PI and the effects of CPIP on daily functioning
/ QOL thereby making use of validated assessment tools
(3) patient follow up of at least 12 months
(4) availability of a baseline score e.g. preoperative measurement of PI and QOL
One point each was assigned for the availability of one of the above mentioned aspects
and each study was assigned an overall methodological quality score ranging from 0 to
4.
The score was based on the main recommendations of the IMMPACT, IASP and Kehlet
et al. The neurophysiologic pre- and postoperative assessment mentioned by Kehlet
et al was not taken into account. Although this is regarded the most objectively pain
measurement it is not yet routine part of clinical trials.

8

Results
The search produced 234 hits (see PRISMA flowchart in Figure 1). Once limits were
applied there remained 109 articles eligible for inclusion. Reading of the full-text articles
resulted in another 29 articles being excluded. The main reasons for exclusion at this
stage were the study to be in a retrospective setting, a review or comment, no CPIP
among the primary or secondary outcomes or reporting longterm follow-up of an
already included study. Eighty articles were finally retained. The characteristics of the
included studies are shown in Table 1. There were 52 RCT’s. The median sample size
ranged from 30- to 2499. Most of the articles investigated the Lichtenstein technique
regarding different meshes (n=10), fixation methods (Progrip mesh n=13, glue n=10),
analgesia (n=3) and way of nerve handling [10] (n=5). Others compared Lichtenstein
with pre-peritoneal mesh placement: TEP (n=12), Prolene Hernia System (PHS, n=4),
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plug and patch (n=4), Kugel (n=2), TIPP (n=1). Five studies compared Lichtenstein
with retroperitoneal mesh placement (TAPP). Seven studies compared the Lichtenstein
tension free hernioplasty with non-mesh techniques: Maloney Darn repair, (MDR,
n=2), Shouldice (n=1), Desarda (n=1), suture repair (n=2).
CPIP was the main outcome measure in 55 studies. Most of the studies had more than
one primary outcome like both acute and chronic pain, recurrence, complications, use
of pain medication or QOL.
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1 Definition of CPIP
In 39% (31/80) of the studies no definition or description of CPIP was given (Table 1) [1141]. In the 61% (n=49) that defined CPIP 22 different definitions of CPIP were practiced
(Table 2). Almost half (47% (n=23/49) used the definition of the IASP: chronic pain
is pain that persists beyond three months post-operatively [10, 42-64]. The other 53%
(26/49) defined CPIP in several ways. First, there was heterogeneity in the post-operative
time period after which pain is classified to be chronic pain. Some articles referred to
the definition given by Aasvang and Kehlet in which pain is defined to be chronic when
lasting 6 months or more [3]. Smietanski et al [65-67] referred to another article of Kehlet
et al [6] in which the minimal duration of time was prolonged to 12 months. One study
applied 1 month after which pain is defined to be chronic [68]. Second, some authors
included pain intensity besides duration in their definition of CPIP. Pain intensity was
expressed in several ways: with descriptive terms [69-73], a score on a visual analogue
scale (VAS) or a QOL scale like the Carolinas Comfort Scale (CCS) [74]. Some authors
used different CPIP definitions in their articles [75, 76].
In addition to providing a definition of CPIP, 31 (39%) studies provided information
about how they defined the severity of CPIP (Table 3). Fifteen studies defined the
severity of CPIP in the way it affects daily life thereby using 9 different criteria (Table
3). The other 16 studies defined pain severity in terms of pain intensity according to
the score on a visual or numerical analog scale (VAS or NAS). The categorisation of
pain intensity was highly heterogenic (Figure 2). Some studies defined a minimum VAS
score from which CPIP is clinically relevant [17, 77], Others made 2 [78], 3 [11], or 4 [70]
categories between zero and ten with the associated incidence rates. Champault et al
used different categories in their publications [11, 77]. Furthermore the VAS was both
used as a 10, 100 or 150 point scale.
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Year

2014
2011
2013
2008
2011
2011
2014
2014
2014
2012
2010
2012
2007

2011
2009
2014
2009

2011
2014
2010
2012
2010
2007
2009
2009
2014
2010
2011
2011
2007
2007

First author

Abd El Maksoud
Anadol
Andresen
Beldi
Bellows
Belyansky
Bignell
Bochicchio
Bracale
Bury
Caliskan
Campanelli
Champault

Champault
Chastan
Chatzimavroudis
Dalenback

Demetrashvili
Dhankbar
Dhumale
Eker
Eklund
Eklund
El-Awady
Ferranti
Fortelny
Fricano
Frisen
Garcia Urena
Holzheimer
Honigmann

RCT
RCT
P
RCT
RCT
RCT
P
P
RCT
P
P
P
P
RCT

P
P
RCT
RCT

RCT
P
RCT
P
RCT
P
RCT
RCT
RCT
RCT
P
RCT
P

L / TAPP
L / TEP
L
L / TEP
L / TEP
L / TAPP
L
Self regulating prothesis
L: sutures / glue
Modificated L
L: resident / surgeon
Progrip mesh
L
L: Local anaesthesia

Progrip mesh
Progrip mesh
L / Progrip mesh
L / PHS / plug and patch
52
72
1164
660
1370
1512
40
214
38
406
200
256
300
264

186
52
50
472

VAS, PMD, SF36.

VAS
VAS, SF36v2
‘ questionnaire ‘
VAS
IPQ, VAS, FIS
VAS, ‘ a validated questionnaire ‘, FIS
SF36
VAS, SF36
PIC, VRM, ‘ questionnaire ‘
SS, IPQ
VAS, ‘ questionnaire ‘

VAS, SF12
VAS
VAS
VAS, ‘a standardised scored FAT 2
protocol’

VAS
VAS, ‘ questionnaire ‘
VAS, AAS, CCS
VAS, SF36, von Frey filaments
AAS, BPI , WBF, PAS
CCS
SF-12v2, PIQ-6
SF-36v2, VAS
VAS, ‘ questionnaire ‘
VRS, VAS
SF-36v2, VAS
VAS, ‘a validated questionnaire’

N
Measurement tool(s)
(total)

L / MDR
227
L / Progrip mesh
51
L / Onstep approach
282
L / suture repair / TEP
96
L: synthetic / biological mesh
172
L / TEP / TAPP
2499
L / TAPP
120
L: synthetic / biological mesh
95
L: sutures / glue
102
L with 3 types of mesh
396
nerve management
54
L: sutures / glue
319
L / TEP / polypropyleen mesh / 349
Glucamesh

Study Research question
Design

Table 1. Included studies: study characteristics and methodological quality score

x

x

x

x
x

x

x

x

x
x

x
x
x
x
x
x

PI + QOL
assessed with
validated tool

36
3
2
60
60
60
9
24
12
6
3
6
12
12

3
12
12
36

12
24
12
3
24
12
12
12
15
62
6
12
24

Mean length
of FU
(months)

x
x

x
x

x
x
x

x

x
x
x

x
x

x
x
x
x
x
x

x
x
x

FU ≥ 12
months

x

x

x

x
x
x

x
x

x

x

x
x

x

x

x

x
x
x
x

x

x

x
x

x
x

Basement
score

x

x
x
x
x
x

CPIP
defined
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Year

2009
2014

2012
2010
2010
2007

2012
2012
2008
2012
2009
2010
2014
2010

2008
2012
2012
2008
2010
2011
2007
2014
2010
2014
2011
2013
2012
2011
2012
2011
2012

First author

Jain
Jeroukhimov

Jorgensen
Kapischke
Karakayali
Karakayali

Kim-Fuchs
Kingsnorth
Koch
Koning
Kouhia
Kucuk
Kurmann
Langeveld

Lauscher
Lionetti
Magnusson
Malekpour
Myers
Negro
Nienhuijs
Nienhuijs
Nikkolo
Nikkolo
Paajanen
Paajanen
Pedano
Pielacinski
Pierides
Pierides
Quyn

P
RCT
RCT
RCT
P
P
RCT
RCT
RCT
RCT
RCT
RCT
P
RCT
RCT
RCT
P

RCT
RCT
RCT
RCT
RCT
RCT
RCT
RCT

RCT
RCT
RCT
P

P
RCT

L / TEP
L: sutures / glue
L / PHS / UHS
L: nerve management
L / TEP
L: sutures / glue
L / Kugel
L / PHS / MPR
L: HW mesh / LW mesh
L : different pore size meshes
L: absorbable sutures / glue
L: 3 types of mesh
Progrip mesh
L / absorbable mesh
L / Progrip mesh
L / PHS
L / Progrip mesh

L: sutures / glue
L / Progrip mesh
L: HW mesh / LW mesh
L / TIPP
L / TEP
L / MDR
L: Local anaesthesia
L / TEP

L / Progrip mesh
L / Progrip mesh
nerve management
L / Shouldice

L: sutures/glue
L: non-absorbable / absorbable
sutures

Study Research question
Design
- (VAS was used for acute pain)
VRS
VAS
VAS, ‘ telephone interview’
VAS, SF6, MPQ
VAS, EMG, ‘ questions about daily
complaints ‘
‘ a questionnaire ‘
VAS 0-150mm, SPS
VAS, SHS
VAS, SF36, PPT
VAS
0-6 weeks: VAS, SF36, after six weeks:
interview
NAS, ’ a validated questionnaire ‘
VAS, ‘ a questionnaire ‘
VAS, SF36, ‘ a questionnaire ‘
VAS, ‘ a questionnaire ‘
SF36
VAS
VAS, ‘ a pain questionnaire ‘
VDS, VAS
VAS, SF36
VAS, SF36
VAS
VAS, interview based on the DHD
VAS, VRS
VAS, ‘ a questionnaire ‘
‘ a questionnaire ‘
SF36

80
200
334
50
240
100
264
302
317
302
99
306
357
660
491
148
309
121
314
520
172
270
35
134
59
228
181
358
358
232
132

N
Measurement tool(s)
(total)

x
x
x

x

x

x

x
x

x

PI + QOL
assessed with
validated tool

58.6
12
12
12
60
12
3
86
12
6
12
56
17
6
12
60
12

60
12
2
12
24
6
12
60

12
6
12
12

12
12

Mean length
of FU
(months)

x

x
x
x

x
x
x
x
x

x
x

x
x

x

x

x
x

x
x

CPIP
defined

x
x
x
x
x
x
x

x
x
x
x
x
x

x
x

x
x

x
x

x
x

x

x
x

FU ≥ 12
months

x

x
x

x

x
x

x

x

x

x
x

x

Basement
score
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2011

2014
2014
2011
2009
2014
2012
2011
2010
2009
2008
2011
2008
2012
2007
2011
2009
2013

Reinpold

Ripetti
Ruiz-Jasbon
Sadowski
Sanders
Sanders
Shen
Singh
Smeds
Smietanski
Smietanski
Smietanski
Staal
Szopinski
Veen
Wong
Yalcin
Yilmaz

RCT
P
RCT
RCT
RCT
RCT
RCT
P
P
RCT
RCT
P
RCT
RCT
RCT
P
P

P

L / Trabucco / Valenti
L
L: polypropylene / polyester
L / Perfix Plug / ProLoop plug
L / Progrip mesh
L: sutures / glue
L / TAPP / TEP
nerve management
L with monofilament mesh
L: HW mesh / LW mesh
L: HW mesh / LW mesh
L / Kugel
L / Desarda
L / suture repair
L: glue / sutures
L: local anesthesia
L / Progrip mesh

nerve management

Study Research question
Design

162
40
78
295
557
110
117
525
212
392
202
172
216
153
56
115
60

781
VAS, IPQ
VAS, IPQ, ‘a questionnaire ‘
VAS
VAS, SPS
VAS
SF36, SPS
VAS
VAS
SF36, VAS
SF36, VAS
VAS, PDI
VAS, ShS
‘ a questionnaire ‘
VAS
VAS
VAS

VAS, interview, ‘a standardised
questionnaire’

N
Measurement tool(s)
(total)

x
x
x
x

x

x

x
x

PI + QOL
assessed with
validated tool

96
36
3
12
12
12
12
3
36
12
60
3
36
129
6
12
4

60

Mean length
of FU
(months)

x

x
x

x
x
x

x
x
x
x

x
x

x

FU ≥ 12
months

x

x
x
x
x
x
x

x
x

x
x
x
x

x

CPIP
defined

x

x

x

x
x
x
x

x
x

x

Basement
score

The methodological quality and comparability of the literature on CPIP was analyzed by scoring the included studies for:
(1) CPIP is defined thereby making use of standard internationally practiced criteria
(2) both PI and effects of CPIP on QOL are measured thereby making use of validated assessment tools
(3) sufficient follow up of at least 6 months
(4) availability of a baseline score e.g. preoperative measurement of PI and QOL
One point each was assigned for the availability of one the above mentioned aspects and each study was assigned an overall methodological quality score ranging
from 0 to 4.

FU = Follow-up; RCT = Randomized Controled Trial; P = Prospective; / = versus; L = Lichtenstein; MDR = Modified Darn Repair; TEP = Total Extra
Peritoneal Repair; TAPP = Trans Abdominal Pre Peritoneal Repair; PHS = Prolene Hernia System; UHS = UltraPro Hernia System; MPR = Mesh plug Repair;
HW = Heavy weight; LW = Light weight; TIPP = Trans Inguinal Pre Peritoneal repair; VAS = Visual Analog Scale; AAS = Activities Assessment Scale; CCS =
Carolinas Comfort Scale; SF36 = Short Form Health Survey 36; BPI = Brief Pain Inventory; WBF = Wong Baker Faces rating scale; PAS = Pain Assessment
Survey; SF-12v2 = Short Form Health Survey 12 version 2; PIQ = Pain Impact Questionnaire (QualityMetric, USA); VRS = Verbal Rating Scale; IPQ = Inguinal
Pain Questionnaire; PIC = Pain Intensity Scale; VRM = Verbal rating Model; SS = Sergel Score; PMD = Pain Matcher device (Cefar Medical AB, Lund,
Sweden); MPQ = Mc Gill Pain Questionnaire; EMG = Electromyelogram; SPS = Surgical Pain Scale; SHS = Short Health Scale; NAS = Numeric Analog Scale;
VDS = Verbal Descriptor Scale; PDI = Pain Disability Index; ShS = Sheffield Scale

Year

First author
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Table 2. Overview of the different definitions of Chronic Post-operative Inguinal Pain (CPIP) used
in the included studies
First author
Definition of CPIP
n=49 (61%)
Anadol, Beldi, Bellows, Chatzimavroudis, Dhankhar, IASP: any VAS lasting >3 months
Eklund (2x), El-Awadj, Fricano, Honingman,
Jeroukhimov, Kapinschke, Kim Fuchs, Koning,
Malekpour, Myers, Nienhuijs 2x, Quijn, Sanders 2009,
Sadowski, Singh, Staal (n=23)
Andresen

Jain, Ripetti

Pain-related impairment of function at 6 months
defined as AAS > 8.3
Pain that impairs daily function at the 12-month
Proportion of patients with pain that impairs daily
function at 12 months

Smietanski 3x
Caliskan
Ruiz-Jasbon
Pedano
Yilmaz
Campanelli, Jorgensen
Kurmann

Pain lasting >12 months (Kehlet)
Pain lasting >1 months
Pain at 36 months
Invalidate pain > 3 months
VAS >0 at 4 months
VAS >30 at 12 months
VAS as ≥30 in any quality (at rest, lying, walking,
climbing stairs, and bending over) at 3 months

Garcia Urena
Bochicchio
Kingsnorths
Shen

VAS >3 at 3 and 6 months
Any VAS at 3 and 12 months
VAS 45/150 lasting >3 months
moderate or greater pain (VAS > 4) in the inguinal
area at 3 months

Belyansky
Kucuk
Nikkolo 2x
Paajanen 2011
Paajanen 2012
Reinpold
Szopinski
Veen

CCS >1 lasting >3 months
Pain lasting >2 months and requiring painkillers
Pain at rest at 6 months
VAS >2 lasting >3 months
VAS > 3 at 12 months
Pain once a fortnight lasting >6 months
Moderate or strong pain lasting >6 months
Pain interfering with daily activities

IASP = International Association for the Study of Pain; VAS = Visual Analogue Scale; AAS = Activities
Assessment Scale; CCS = Carolina Comfort Scale; > = more than
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Table 3. Overview of the different definitions and categories of pain severity
First Author
Anadol

Categories of CPIP
“intolerable pain” = “intractable” or “hard to live with” and those pain which
requires pain medication and/or medical consultation

Szopinski

Sheffield scale:
0 = no pain
1 = no pain at rest but it appears during movement
2 = temporary pain at rest and moderate during movement
3 = constant pain at rest and severe during movements

Eklund (2x), Smietanski

mild = occasional discomfort or pain not interfering with daily activities
moderate = discomfort or pain occasionally interfering with daily activities
severe = discomfort or pain interfering with daily activities
pain and discomfort whether or not interfering with daily activity
Cunningham’s criteria:
Mild = occasional pain or discomfort that did not limit activity, with a return to
pre-hernia lifestyle
Moderate = pain preventing return to normal preoperative activities (inability to
continue any sports or to lift objects without pain)
Severe = pain constantly or intermittently present but so severe as to impair
normal activities, such as walking.

Veen
Lionetti

Jeroukhimov

Mild = occasional pain or discomfort that did not limit daily activity and did not
require pain medicine.
Moderate = pain that interfered with a return to normal everyday activity with
rare analgesic requirement.
Severe = pain that incapacitated the patient, occurred at frequent intervals, or
interfered with everyday activities with a frequent need for painkillers.

Nienhuijs

Pain was graded into non/mild/moderate and severe using a Verbal Discriptor
Scale (VDS) for different aspects of life

Kingsnorth,
Sanders, Singh

Surgical Pain Scale: measures pain while at rest, during normal activities, during
work or exercise, and pain unpleasantness.

Belyansky
Ruiz-Jasbon, Sadowski

relevant pain = CCS>1
pain yes or no in different situations according to Inguinal Pain Index: if yes a
score on a VAS was asked

Andresen
Campenelli
Dalenbäck
Champault,
Demetrashvili

moderate to severe pain = VAS 4-10
relevant pain = VAS>30
severe = VAS >70
mild = VAS <30, moderate = VAS <50, severe or debilitating = VAS >50

Champault, Jorgensen
Nikkolo 2x
Reinpold

mild = VAS 1–30, moderate = VAS 31–60, severe = VAS>60
mild = VAS 1-10, moderate = VAS 11-50, severe = VAS >50
not relevant CP: mild CP = VAS 1-3,
relevant CP: moderate CP= VAS 4–6, strong CP= VAS 7–9, very strong CP
=VAS 10
Karakayali (2x), Koning mild = VAS 1-30, moderate = VAS 40-70, severe = VAS>70
Szopinski
moderate = VAS 30-54, strong = VAS>54
Kapischke
low to medium = VAS 0-40; medium to strong = VAS >40
Lauscher
weak = NAS 1-3, moderate/severe = NAS>3
VAS - Visual Analog Scale, in the studies ranging from 0=10 or 0=100; NAS = Numeric Analog Scale; CCS =
Carolinas Comfort Scale; CP= chronic pain
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Figure 2. Categories of CPIP based on VAS score. Thirty-one (39%) studies provided information
about how they defined the severity of CPIP (Table 3). Most of these studies (n=15) defined
pain severity in terms of pain intensity according to the score on a Visual analog scale (VAS) or
numerical analog scale (NAS). The categories of pain intensity based on VAS scores were highly
heterogenic and thus not comparable.

8
2.1 Use of a validated assessment tool(s) for the evaluation of CPIP.
In 66% (53/80) of the studies only validated assessment tools were used, but a total of 33
different tools was identified (Table 4, 5, 6) [10, 14, 16, 17, 20, 22, 24-29, 31, 32, 34, 35,
39, 41, 44, 46, 48-50, 53, 55, 58-68, 72-75, 77-88]. In three studies it was not clear which
validated tool was used [11, 43, 78].
In 24% (19/80) of the studies non-validated questionnaires or separated questions
(written or by interview) were used [13, 21, 23, 30, 33, 36-38, 43, 45, 47, 51, 52, 54, 56, 57,
70, 76, 89, 90]. In these studies it was mentioned ‘a questionnaire was used’ or ‘patients
were interviewed about…’. In 4 (5%) studies this was the only measurement tool used
[21, 23, 30, 57, 89]. Fifteen (19%) had a validated assessment tool in conjunction: VAS
[13, 33, 36-38, 43, 45, 47, 52, 54, 70, 76, 90], VRM [51], Inguinal Pain Questionnaire
(IPQ) [56], or Functional Index Score (FIS) [43].
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Table 4. The number of studies that uses validated or non-validated assessment tools to measure
CPIP
Type of assessment tool used
No information given
Non validated questionnaire: separated questions, written or by interview
As a single measurement tool
In combination with a validated pain intensity score
In combination with a validated pain intensity and QOL score

Number of studies ( %)
8 (10%)
19 (24%)
4
12
3

Only validated questionnaire(s) or pain intensityscale
(number of different tools n = 30)

53 (66%)

QOL = quality of life;

Table 5. Tools used to measure CPIP
Shortening
AAS
BPI
CCS
DHD
FAT
FIS
IPQ
MPQ
NAS
PAS
PDI
PIQ-6
PIC
PPT
PMD
SF12 / SF12v2
SF36 / SF36v2
SF-6D
SHS
SPS
ShS
SS
VAS-100mm
VAS-150mm
VDS
VRM
VRS
VRS-4
WBF
FF
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Full name
Activities Assessment Scale
Brief Pain Inventory
Carolinas Comfort Score
Danish Hernia Database questionnaire
Functional Ability test
Functional Index Score
Inguinal Pain Questionnaire
Mc Gill Pain Questionnaire
Numeric Analog Scale
Pain Assessment Survey
Pain Disability Index
Pain Impact Questionnaire
Pain Intensity Scale
Pin Prick Test
Pain Matcher Device
Short Form 12 / Short Form 12 version 2
Short Form 36 / Short Form 36 version 2
Short Form – 6 Dimensions
Short Health Scale
Surgical Pain Scales
Sheffield Scale
Sergel Score
Visual Analog Scale 0-100mm
Visual Analog Score 0-150mm
Verbal Discriptor Scale
Verbal Rating Model
Verbal Rating Scale (0-100)
Verbal Rating Scale (0-4)
Wong-Baker Faces Rating Scale
von Frey Filaments
a validated questionnaire ‘

Number of studies it is used in
3
1
2
1
1
2
4
1
1
1
1
1
1
2
2
16
1
2
3
1
1
57
1
1
1
3
1
1
1
3
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In 10% (8/80) of the studies there was no information provided about data collection [12,
18, 19, 40, 69, 71, 91]. In 3 studies neurophysiologic tests were used: Fon Frey Filaments
[46], EMG [13], pin prick test [58].
Table 6. Tools used to assess QOL and or pain intensity
Quality of Life (QOL) or
Functional assessment
Activities Assessment Scale
Activity Restriction Questionnaire
Danish Hernia Database questionnaire
Functional Ability Test
Functional Index Score
Pain Disability Index
Short Form 12 / 12-2v
Short Form 36
Short Form – 6 Dimensions
Pain Impact Questionnaire

Pain Intensity (PI)
Numeric Analog Scale
Pain Intensity Scale
Pain Matcher Device
Pin Prick Test
Surgical Pain Scale
Sheffield Scale
Sergel Score
Visual Analog Scale 0-100mm
Visual Analog Score 0-150mm
Verbal Rating Model
Verbal Rating Scale
Verbal Discriptor Scale
Wong-Baker Faces Rating Scale

QOL + PI
Carolinas Comfort Score
Brief Pain Inventory
Mc Gill Pain Questionnaire
Short Health Scale
Inguinal Pain Questionnaire

2.2 Validated assessment of both pain intensity and QOL / daily functioning
In 40% (32/80) (Tables 1) of the studies there was a validated assessment of both PI and
QOL [14, 17, 22, 23, 25, 27, 32, 37, 41, 43, 44, 46, 48, 50, 55, 56, 58, 60, 62, 64, 65, 67,
72-74, 77, 78, 80, 84-87]. In 41% (33/80) there was only a validated assessment of PI [10,
11, 13, 16, 20, 24, 26, 28, 29, 31, 33-36, 38, 39, 45, 47, 51, 52, 54, 61, 63, 66, 70, 75, 76,
79, 81-83, 88, 90], in 4% (3/80) only QOL was assessed with a validated tool [49, 53, 59].
In 15% (12/80) of the studies no validated assessment tool was utilized to measure PI or
QOL [12, 18, 19, 21, 30, 40, 57, 69, 71, 89, 91].
The assessment of PI en QOL was mostly by VAS and SF36 respectively. (Table I and VI).
Among the tools that incorporate the assessment of both PI and QOL the Inguinal Pain
Questionnaire was used most. Some used rating scales like the Verbal DescriptorScale
to measure QOL [31].
4 Availability of a baseline score: preoperative measurement of PI and its consequences for
daily functioning / QOL
A baseline score was performed by 45% (36/80) of the included studies (Table I).
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5 Sufficient long term follow-up of at least 12 months
The duration of follow-up ranged from 6 weeks to 96 months. 75% (60/80) had a followup of 12 months or longer (Table VII).
Methodological quality score
The full amount of 4 points was scored by 11% of the studies, 26% scored 3 points, 38%
scored 2 points, 23% scored 1 point and 2% scored 0 points (Table 7). When comparing
the periods 2007-2010 and 2011 until to date there is a significant improvement of the
Methodological quality score (P=0.005).
Table 7. Methodological Quality Score
overall

4 points

N
80
9

3 points

21

2 points

30

1 point

18

0 points

2

%
11%
100%
26%
100%
38%
100%
23%
100%
2%
100%

2007-2010
N
%
33
5
15%
56%
2
6%
10%
15
45%
50%
11
34%
61%
0
0%
0%

2011-2015
N
%
47
4
9%
44%
19
40%
90%
15
32%
50%
7
15%
39%
2
4%
100%
P=0.005 by chi squared
test

The methodological quality and comparability of the literature on CPIP was analyzed by scoring the included
studies for:
(1) CPIP is defined thereby making use of standard internationally practiced criteria
(2) both PI and effects of CPIP on QOL are measured thereby making use of validated assessment tools
(3) sufficient follow up of at least 6 months
(4) availability of a baseline score e.g. preoperative measurement of PI and QOL
One point each was assigned for the availability of one the above mentioned aspects and each study was
assigned an overall methodological quality score ranging from 0 to 4.

Discussion
In 2002 respectively 2005 and 2007 Kehlet et al [6], IMMPACT [8] and IASP [9]
formulated standard definitions, core outcome domains and validated methods for
studies investigating chronic postoperative pain. The purpose of these formulations was
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to enhance the methodological quality and uniformity. Without uniformity in study
designs it is difficult to compare study results and to draw conclusions about the best
treatment or prevention method for chronic pain. This review aimed to find out whether
these formulations are put into practice by studies on CPIP published since 2007:
A small majority of studies provided a definition of CPIP. In 66% of studies a
validated assessment tool was used to measure CPIP, though 33 different tools
were used. With respect to the measurement of PI and QOL in a minority of
cases (40%) a validated assessment tool was used and in a majority of cases
(55%) there was no preoperative baseline measurement. In 75% of studies
follow-up was at least 12 months. Therefore, it can be concluded that the advices
formulated by Kehlet et al, IASP and IMMPACT have not lead to uniformity
and high quality of the design of trials addressing CPIP.
The design of a trial starts with the definition of the outcome measures. In this review
only 61% of the articles gave formal criteria of the outcome measure CPIP (Table II) of
which almost half (47%) used the IASP definition of chronic pain: chronic pain is any
pain that persists beyond the normal tissue healing time usually taken to be 3 months
[42]. The other half used 21 different CPIP definitions. Apparently opinions differ after
which time period acute pain stops and chronic pain begins. This is not surprising when
realizing that also the IASP uses different definitions for chronic pain and persistent
post surgical pain (PPSP): pain that develops after a surgical intervention and lasts at
least two months excluding other causes for the pain [9]. Aasvang and Kehlet argued
that given the possibility of an ongoing inflammatory reaction to a prosthetic mesh,
CPIP should be measured at least three to six months postoperatively to provide useful
information [3]. Others used a minimum duration of twelve months based on another
article of Kehlet et al [6]. Among international expert consensus CPIP is defined as
chronic inguinal post operative pain that still exists and affects daily life six months of
post-operatively [92].
The definition of CPIP provided by the IASP is based solely on a time factor as it regards
discomfort to be pain scoring any VAS above zero. Others incorporated a pain intensity
factor in their CPIP definition stating for example that a minimum VAS score of 2 or 3
on a scale of 10 is required to be able to speak of pain. Others added descriptive term
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of pain severity in their CPIP definition (Table II) such as discomfort or pain happening
once a fortnight, requiring painkillers or interfering with daily activities. These different
thresholds of the severity and duration from which one can speak of chronic pain
influences prevalence rates and hinders comparisons between studies.
Ideally outcome measurement tools should be validated. Furthermore if a worldwide
standard measure of a particular health outcome exists, any study not using it should
indicate why it chooses another measure and how their measure is related to the more
common accepted measure enabling comparison of study outcomes [93]. This raises
the question of which tool is best to be used in the assessment of CPIP. Several pain
assessment tools are available that measure different aspects of pain. Pain intensity
is mostly measured using verbal rating scales (VRS), numerical rating scales (NRS)
and visual analog scales (VAS) [94]. In this review the VAS was predominantly used
(73%). These PI scales however just permit a global estimation of a patient’s pain not
considering all the aspects and consequences of chronic pain (CP). Chronic pain has a
major impact on physical, emotional, and cognitive function, on social life and on the
ability to work and secure an income [2]. The importance to explore the repercussions
of CP as perceived by the patient was demonstrated by Fredheim et al. [95]. They
found that patients with non-cancer related CP reported even worse QOL than dying
cancer patients. Therefore Kehlet et al and IMMPACT emphasized that a meaningful
assessment of CP requires both quantitative measurement tools and multidimensional
qualitative tools like health-related QOL instruments [6]. The Medical Outcome Survey
Short-Form-36 (MOS SF-36 or SF36) is frequently referred to as the gold standard
in QOL measurement. The advantage of the generic SF36 is that it is well known by
regulatory bodies and doctors and changes in QOL can be benchmarked against other
diseases and treatments. However some argue that the impact of CPIP on QOL is better
assessed by a disease-specific QOL measure [96]. In this review four hernia-specific QOL
measures were identified and used in eight studies: the Carolina Comfort Scale (CCS)
[73, 74], the Inguinal Pain Questionnaire (IPQ [27, 50, 56, 86], Activities Assessment
Scale (AAS) [55, 73] and a questionnaire based on the Danish Hernia Database (DHD)
[97]. Sometimes rating scales like the VDS were used to measure QOL [64]. There are
also questionnaires that incorporate assessment of PI (sensory dimension) and the
degree of interference of CP with aspects of daily life (reactive dimension). Examples
are the general McGill Pain Questionnaire, Short-Health Scale, Brief Pain Inventory
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(BPI) [98] and the hernia specific CCS and IPQ. Besides this, objective methods like pain
evoked responses and quantitative sensory testing are gaining popularity but are not
regular used yet. Deciding which questionnaire to use is difficult when there is no real
consensus about it.
In more than half of studies a baseline measurement of PI and QOL was lacking. This
baseline measurement is needed for a meaningful interpretation of postoperative results.
Furthermore preoperative pain is a known risk factor for developing CPIP and therefore
has to be explored [99].
A study methodology incorporating well defined standard outcome parameters
evaluated with validated tools and sufficient follow-up is essential for clinical trials. This
was also stressed by the National Institute for Health and Clinical Excellence (NICE)
in 2005. In this review 40% had a validated assessment of both PI and QOL, 61%
provided a definition of the outcome parameter CPIP and 75% had sufficient followup. However 15% had no validated assessment at all, thirty-three different validated
questionnaires were used and 22 different CPIP definitions practiced. It can be argued
that it takes some time for the recommendations provided by Kehlet et al, IMMPACT
and IASP to take into effect. Indeed the methodological quality score is significantly
higher (P=0.005) for the period 2011 and onwards compared to the period between 2007
and 2011. Nevertheless there is a need to improve the quality and uniformity of study

8

methodologies further.
In conclusion, heterogeneity with respect to the definition of CPIP including the
duration, intensity and severity is high between prospective studies investigating CPIP
after inguinal hernia repair published from 2007 up to now. The same applies to QOL,
duration of follow up, type of measurement tools used and way of formulating outcomes.
Therefore, we propagate to define chronic pain as persistent or recurrent pain lasting
longer than 3 months, as suggested by the IASP. Studies investigating CPIP should
record the pre-operative baseline pain level and QOL. Furthermore, they should record
postoperative pain levels and QOL with a follow-up of at least 12 months. Validated
measurement tools should be utilized to quantify and qualify CP and QOL. Whether
certain types of measurement tools should be recommended to improve even more the
uniformity among studies is open for discussion and could be discussed by for example
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the working group that is currently designing a global guideline on treatment of inguinal
hernia or by an expert panel in a consensus based model. In our opinion an easy to use
hernia specific score incorporating assessment of both PI and QOL would be preferable.
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An International Consensus Algorithm for Management
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Abstract
Purpose
Tension free mesh repair of inguinal hernia has led to uniformly low recurrence rates.
Morbidity associated with this operation is mainly related to chronic pain. No consensus
guidelines exist for the management of this condition. The goal of this study is to design
an expert-based algorithm for diagnostic and therapeutic management of chronic
inguinal postoperative pain (CPIP).
Methods
A group of surgeons considered experts on inguinal hernia surgery was solicited to
develop the algorithm. Consensus regarding each step of an algorithm proposed by the
authors was sought by means of the Delphi method leading to a revised expert-based
algorithm.
Results
With the input of 28 international experts, an algorithm for a stepwise approach for
management of CPIP was created. 26 participants accepted the final algorithm as a
consensus-model. One participant could not agree with the final concept. One expert did
not respond during the final phase.
Conclusion
There is a need for guidelines with regard to management of CPIP. This algorithm can
serve as a guide with regard to the diagnosis, management, and treatment of these patients
and improve clinical outcomes. If an expectative phase of a few months has passed
without any amelioration of CPIP, a multidisciplinary approach is indicated and a pain
management team should be consulted. Pharmacologic, behavioral, and interventional
modalities including nerve blocks are essential. If conservative measures fail and surgery
is considered, triple neurectomy, correction for recurrence with or without neurectomy,
and meshoma removal if indicated should be performed. Surgeons less experienced with
remedial operations for CPIP should not hesitate to refer their patients to dedicated
hernia surgeons.

International Consensus Algorithm for Management of CPIP

Introduction
With the success of tension-free mesh based inguinal repair, the incidence of chronic
postoperative inguinal pain (CPIP) has surpassed that of recurrence after open and
laparoscopic herniorrhaphy. Due to different definitions of CPIP the reported incidences
of CPIP ranges from 1-63% [1-7]. Significant CPIP affects daily life for 5-10 per cent of
patients [8,9]. Quality of life has become the most relevant outcome of inguinal hernia
repair. Considering the high prevalence of CPIP, a systematic approach is needed for
optimal management.
In 2008, two International consensus conferences led by widely published and lectured
panelists formally defined CPIP as new or different quality pain (if pain existed prior to
hernia repair) arising as a direct consequence of a nerve lesion or a disease affecting the
somatosensory system after inguinal hernia repair [10]. Common sources of CPIP were
considered to include hernia recurrence, nociceptive problems (tissue inflammation,
foreign material, meshoma) and neuropathic causes (direct nerve injury or perineural
scarring). There is no discrete distinction between neuropathic and nociceptive pain,
and the diagnosis is further complicated by excitatory coupling between sympathetic
and afferent nociceptive nerve fibers, neuroplasticity, deafferentation hyperalgesia,
and pain centralization, in addition to economic, social, genetic, and patient-related
factors. Patients with neuropathic pain classically demonstrate hypo- or hyperesthesia,
allodynia, and paresthesia. While the majority of these patients can be managed with
pharmacologic, interventional, and behavioral measures, operative management
is sometimes necessary. Complicating the management of this challenging patient
population, there is no universally agreed upon pathophysiology or treatment for CPIP.
In 1999, Heise and Starling proposed the new syndrome of mesh related inguinodynia
[11]. It is, however, important to recognize that the problem of CPIP preceded mesh
based repairs and, in their report, CPIP after tissue based repairs was far more common.
Although ultrastructural histologic changes of neural tissue in contact with mesh
material have been clinically and experimentally described, the presence of a mesh, per
se, is not causative [12-14]. In 2004, Amid described potential risk factors for developing
acute pain after open mesh repair: taut fixation of the mesh instead of fixation with
some laxity, peri-ostial sutures, and herniotomy instead of repositioning of the hernia
sac [15].
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In CPIP, neuropathic pain predominates over nociceptive or visceral pain. Amid
emphasized the role of iatrogenic damage to one or more of the three inguinal nerves from
direct damage due to direct contact of mesh with nerves, unrecognized nerve injury, or
nerve entrapment from suture or mesh fixation as the primary cause of neuropathy. The
central causative role of the three inguinal nerves in CPIP is supported by the favorable
results of therapeutic neurectomy [16-18]. Structural changes of the mesh as it contracts
and fibroses may lead to nociceptive pain or nerve entrapment by wrinkling of the mesh,
representing a so called meshoma [19]. Mesh excision has reduced CPIP in patients in
which a meshoma was identified based on clinical and radiographic examination.
There are several options for the treatment of CPIP often dictated by the expertise
of the specialist caring for a patient. Conservative treatment modalities include nonsteroidal anti-inflammatory agents, neuropathic medications, opiods, topical anesthetics,
behavioral therapy, and physical therapy. Non-surgical interventional treatment
include local nerve blocks, steroid injections, cryotherapy, alcohol or phenol injection,
transcutaneous nerve stimulators, and neurolysis [20]. These methods may serve both
diagnostic and therapeutic roles and can aid in the identification and localization of the
involved nerves. Operative management is reserved for cases refractory to conservative
measures and consists of variations of groin exploration, mesh removal, and neurectomy
[11, 14, 21].
Despite numerous publications addressing treatment of CPIP, no consensus guidelines
regarding its management currently exist. Considering the high prevalence of CPIP, the
magnitude of the problem is too great to depend solely upon dedicated hernia surgeons
for management. Most hernia repairs are performed by general surgeons and the initial
management of CPIP is general surgeon or primary care physician. Many patients can
be treated without reoperation and early intervention will help to prevent centralization
of pain. The goal of this project was to develop a consensus algorithm with a stepwise
approach to patients with CPIP, summarizing best-available practices based on the
expertise of international specialists managing this condition.
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Methods
The objective of this study was the development of a consensus-algorithm based on the
opinion of an international group of surgeons considered experts on inguinal hernia
surgery. Experts invited to participate in this study were:
1) Surgeons with one or more publications on surgical aspects regarding CPIP
2) Chairmen of study sessions on CPIP in major international hernia congresses in
2010, 2011 and 2012 (EHS Istanbul, RICH Rotterdam, AHS New York)
3) Surgeons identified as experts by peers in the first two groups.
An initial algorithm proposed by the authors was presented to this group for commentary.
All input was implemented into a revised version of the algorithm. This second algorithm
was the focus of discussion and debate during an expert meeting on CPIP during the
2012 combined congress of the American (AHS) and European (EHS) Hernia Societies
in New York leading to a revised third version.
In the subsequent stage of the study, consensus regarding each step of the algorithm was
sought based on the Delphi method in which anonymous and ongoing responses from
the predefined group of surgeons led to a decision that is representative of this “collective
intelligence” [22]. All consultants were asked to anonymously respond to each step of the
algorithm. Steps that did not have 100% agreement were submitted back as a multiplechoice survey in which all responses of the expert group were incorporated as possible
answers. It was agreed that the answer with the most votes would be the consensus
response for that respective step. The final version distilled from this process was sent to
all experts for review. Three response options were possible: 1) Total agreement 2) Partial
agreement but approval of the flowchart for practical use 3) Disagreement and rejection.

Results (figure 1)
Forty-seven experts were identified and invited to participate in this study. Of these
47, 28 responded and agreed to participate. From these 28 consultants, 15 participants
provided additional comments and feedback on the initially proposed algorithm.
Responses were collected and analyzed, with identification of common and conflicting
viewpoints summarized in a second iteration.
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The second version did not differ significantly with regard to the basic structure of the
algorithm. The algorithm starts with the two categories of patients who require medical
attention: patients with pain immediately after inguinal hernia-surgery (acute pain) and
patients who develop pain later in their course. This second group is subdivided in two
categories: patients who complain in the early postoperative phase and those who have
persistent pain or develop pain after some months. Acute, excruciating pain is considered
an indication for early re-exploration. If postoperative pain develops later in the course
of recovery or if symptoms of pain persist beyond the normal postoperative recovery
period, an expectative phase of three months is indicated. During this time, analgesics
and conservative measures are recommended.
If pain persists after three months recurrence should be excluded based on physical
examination. In cases of clinical recurrence, operative correction is indicated, with or
without triple neurectomy depending on the type of pain (neuropathic or nociceptive). If
physical examination does not demonstrate recurrence, ultrasonography is recommended
as the initial diagnostic procedure of choice to exclude occult recurrence or meshoma. If
ultrasonography is unrevealing, cross sectional imaging with MRI might detect potential
recurrence, meshoma, or other pathologies.
If recurrence is identified and associated with pain, open anterior repair is recommended
in conjunction with triple neurectomy if accompanied by neuropathic pain. If the initial
hernia operation was an anterior repair (Lichtenstein, Shouldice, Bassini, McVay),
laparoscopic surgery is not the primary recommended modality because placement of
mesh in the preperitoneal space may lead to additional neuropathy of the preperitoneal
nerves (main trunk of the genitofemoral nerve and the preperitoneal segment of its
genital branch). This is contrary to the recommendations for simple recurrence without
neuropathic pain which would favor a laparoscopic remedial operation. If laparoscopic
repair of recurrence fails to address the pain, it would not be possible to differentiate
whether the source of pain is from neuropathy of nerves in front or behind the transversalis
fascia. If the initial hernia operation was a posterior repair (TEP, TAP, PHS, TIPP, and
other preperitoneal repairs) anterior repair is recommended with open “extended” triple
neurectomy including the genitofemoral nerve trunk if needed. Laparoscopic repair for
recurrence may be performed but neuropathic pain if present must be addressed with
retroperitoneal triple neurectomy proximal to the site of neuropathy.
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If no anatomical pathology is identified, the surgeon should refer the patient to a pain
management team familiar with CPIP. In addition to pharmacologic and behavioral
treatment, interventions play a major role in the diagnosis and treatment of CPIP.
Nerve blocks of the ilioinguinal, iliohypogastric, and genital nerves are of significant
importance as they serve both a diagnostic and therapeutic role. If conservative or
interventional modalities are unsuccessful or not durable, surgical intervention should
be offered. If the original operation involves mesh in the preperitoneal space from open
or laparoscopic repair, open extended triple neurectomy to resect the genitofemoral
trunk or laparoscopic retroperitoneal triple neurectomy is indicated [18].
With the second iteration, all participating experts were independently surveyed.
Consensus was reached on 19 of the 28-steps in this algorithm. There were divergent
responses on nine of the 28 steps. The authors defined nine multiple choice questions
based on the submitted responses. Participants of the expert panel agreed that the
majority response would be selected in the algorithm.
Twenty-one of the original 28 experts participated in the Delphi method stage of
algorithm development. The nine questions with divergent opinions are listed in Figure
1 with the majority answer underlined. For eight out of nine questions, there was an
answer with a vast majority. Question No. 5 had equal responses for answer A and C and
the responses were integrated to represent both opinions. The majority responses of the
23 remaining experts led to the final iteration of the algorithm (Figure 2).
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Of the 28 participating experts, 26 accepted the consensus algorithm: 12 totally agreed
with the algorithm, 14 agreed despite a few minor details with overall approval of the
algorithm. One expert could not agree with the final concept. One expert did not respond
during the final phase.

Discussion
Recurrence has become a lesser issue in modern inguinal hernia surgery owing to the
success of tension-free mesh based repairs. Correspondingly, quality of life and the
avoidance of CPIP are considered primary outcomes of elective inguinal herniorrhaphy.
The high incidence of CPIP has become a significant factor in the consideration of
a “watchful waiting” approach for elderly and asymptomatic inguinal hernia patients.
CPIP has increasingly been identified as an important outcome of clinical trials and its
prevention and management have become prominent topics in inguinal hernia research.
The International Association for the Study of Pain (IASP) broadly classifies
postherniorrhaphy inguinodynia into nociceptive and neuropathic pain [23]. Nociceptive
pain is caused by activation of nociceptors by nociceptive molecules. It is caused by
tissue injury or inflammatory reaction. Neuropathic pain is caused by direct nerve
injury. It is characterized by inguinodynia with radiation to the scrotum/femoral
triangle, paresthesia, allodynia, hyperpathia, hyperalgesia, hyperesthesia, hypoesthesia,
and positive Tinel’s sign. There is no precise demarcation between nociceptive and
neuropathic pain, and the complexity of diagnosis is increased by social, genetic, patient,

9

and psychological factors.
In-depth groin neuroanatomy knowledge is of paramount importance to prevent and
treat postherniorrhaphy chronic pain. Knowledge of the original operative technique
and detailed evaluation of the original operative report help to determine the likely
etiologies of pain and the nerves at risk. The diagnosis is very much dependent on a
detailed history and physical examination. Physical exam findings are dependent on the
neuroanatomic course of the three inguinal nerves, their respective dermatomes, and the
presences of mesh or recurrence. Tools including pre-operative dermatomal mapping
[18], quantitative sensory testing, imaging, and diagnostic interventions (nerve blocks)
help to characterize the etiology and direct treatment.
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Treatment of the patient with CPIP remains a challenge and several different therapeutic
strategies have been proposed. Conservative treatment with pharmacologic, topical,
behavioral, and expectant measures is advocated in all patients. Interventional techniques
including nerve infiltration, blockade, neuromodulation, and ablative techniques have
all been used in the management of CPIP. Results of selective or triple neurectomy of
one or more of the three inguinal nerves and resection of meshoma have been published
with practical efficacy [15, 19]. Despite this volume of information, no consensus on the
management of CPIP has been published and high-level evidence on the management of
CPIP is lacking. Triple neurectomy described by Amid in 1995 is currently an accepted
surgical treatment for neuropathic pain refractory to conservative measures [10].
While some surgeons have had success with selective neurectomy, triple neurectomy is
generally recommended due to neuroanatomic and technical considerations. There is
significant cross innervation between the inguinal nerves and reoperating in the scarred
field becomes increasingly more difficult and morbid for subsequent remedial operations.
Extensive study of the anatomical variation of these nerves from the retroperitoneum
to its terminal branches in the inguinal canal demonstrates significant variation in the
number, location, and cross-innervation of these three nerves. Additionally, visual
identification of the nerve at the time of reoperation cannot adequately exclude injury.
Electron micrography of grossly normal nerves resected at the time of triple neurectomy
often demonstrates ultrastructural nerve damage. It is often challenging to identify
nerves in the scarred field. Reoperation, especially with concurrent mesh removal,
carries the added risk of recurrence, vascular injury, testicular compromise, and visceral
injury. Best available evidence suggests that triple neurectomy has higher efficacy than
selective neurectomy.
Open or endoscopic methods are available to perform triple neurectomy depending on
the type of prior repair, the presence of recurrence or meshoma, and if orchialgia is
present. Open triple neurectomy involves re-exploration through the prior operative
field and is indicated when recurrence or meshoma are present or for treatment of
patients that originally underwent anterior repair without preperitoneal placement of
mesh. The ilioinguinal nerve is identified lateral to the internal ring, between the ring
and the anterior superior iliac spine. The iliohypogastric nerve is identified within the
anatomical cleavage between the external and internal oblique aponeurosis. The nerve
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is then traced proximally within the fibers of the internal oblique muscle to a point
lateral to the field of the original hernia repair. Failure to do so may leave the injured
intramuscular segment of the nerve behind. The inguinal segment of the genital branch
of the genitofemoral nerve can be identified adjacent to the external spermatic vein
between the cord and the inguinal ligament and traced proximal to the internal ring where
it is severed. Alternatively, the nerve may be visualized within the internal ring through
the lateral crus of the ring. Standard triple neurectomy does not address neuropathy of
the preperitoneal nerves (main trunk of genitofemoral nerve and preperitoneal segment
of its genital branch) after open or laparoscopic preperitoneal repair. In these cases, an
“extended” triple neurectomy may be performed dividing the floor of the inguinal canal
to access the genitofemoral trunk in the retroperitoneum directly over the psoas muscle.
Nerves should be resected proximal to the field of original hernia repair. Although there
are no specific data available, ligation of the cut ends of the nerves to avoid sprouting
and neuroma formation and intramuscular insertion of the proximal cut end to keep
the nerve stump away from scarring within the operative field are recommended [10].
Neurolysis, which does not address ultrastructural changes of nerve fibers, is not
recommended. Simple removal of entrapping sutures or fixating devices while leaving
the injured nerves behind is not recommended and does not address irreversible damage
to the nerve.
Endoscopic retroperitoneal triple neurectomy allows for access proximal to all potential
sites of peripheral neuropathy overcoming many of the limitations of open triple
neurectomy after laparoscopic or open preperitoneal repair [24,25,26]. Prior preperitoneal
laparoscopic or open procedures may damage or entrap the nerve in the preperitoneal
position making proximal access to the three nerves a challenge. Endoscopic access
to these three nerves in the retroperitoneum allows for definitive identification of the
ilioinguinal and iliohypogastric nerves at the L1 nerve root overlying the quadratus
lumborum muscle and the genital and femoral branches of the genitofemoral nerve
exiting from the psoas muscle. The operative technique is safe and proximal to the field of
scarring from all prior inguinal hernia repairs. Complications including deafferentation
hypersensitivity are a significant concern. In addition to numbness in the groin region
and flank, patients undergoing proximal neurectomy may develop bulging of the lateral
abdominal wall because of the additional loss of motor function of the iliohypogastric
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and ilioinguinal nerve (innervation of tranversus abdominus muscle). In the absence
of recurrence or meshoma, endoscopic management may be the preferred technique
for definitive operative management of CPIP. Selection of appropriate patients is most
important and management is best deferred to experienced hernia specialists.
The consensus recommendation is that re-operation for CPIP should be performed only
by experienced surgeons [10].
CPIP caused by recurrence is a less common etiology in these predominantly neuropathic
pain syndromes. However, it still represents a cause of CPIP largely to be excluded by
physical examination and imaging. This contrasts with neuropathic pain, for which there
are no reliable tests and can be considered a diagnosis ‘per exclusionem’. Ultrasound
is recommended as the first diagnostic test for recurrence (and meshoma) because of
costs and facility. It becomes more complicated if there is a possible combined origin
for pain: recurrence and neuropathic pain. In case of the combination of recurrence
and neuropathic pain it is important to consider the prior technique of hernia repair
and the location of the mesh as this will dictate the ideal approach for neurectomy and
the subsequent repair (Figure 3). In case of initial anterior repair anterior to the fascia
transversalis (i.e. Lichtenstein procedure, Shouldice, tissue repairs), a standard open
triple neurectomy including resection of the intramuscular segment of the iliohypogastric
nerve should be performed [27]. Laparoscopic repair of the recurrence can potentially
lead to neuropathy of the preperitoneal nerves (main trunk of genitofemoral nerve
and preperitoneal segment of its genital branch) and when combined with open triple
neurectomy, it would not be possible to differentiate between neuropathy of nerves in
front and behind the fascia transversalis as source of pain after this second operation.
An alternative is to perform an endoscopic hernia repair and an endoscopic triple
neurectomy. In case of recurrence and neuropathic pain after preperitoneal mesh repair
(i.e. TEP, TIPP, TAPP), the recurrence should be corrected with an anterior technique
(preferable Lichtenstein procedure) to avoid the prior scarred field. However, a triple
neurectomy via this approach would not be useful as the potential damaged nerves are
located behind the fascia transversalis. As a result the anterior correction should ideally
be combined with an endoscopic triple neurectomy in the “untouched” plane proximal
to the preperitoneal mesh. A remedial laparoscopic operation is an alternative approach
with proximal neurectomy if indicated.
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Partial or complete mesh removal is indicated in case of meshoma pain refractory to
conservative management. Meshoma as a pathologic entity can present in different
gradations from mass-like density to more subtle effects of mesh wrinkling or fibrosis.
While meshoma will require surgical intervention if persistent and severe, occasionally
patients whose overall pain levels improve can manage without re-exploration and
removal. If the pain team is able to decrease the pain with pharmacologic, behavioural,
and interventional treatment, this would be preferable. The greatest morbidity in these
reoperative surgeries is from removal of the mesh given its apposition to vital structures
with the potential for bleeding, testicular loss, visceral injury, and creation of a new
hernia. Any potential to spare a patient from surgery is advisable.
Systematic triple neurectomy instead of removal of meshoma only or removal of the
nerves entrapped by meshoma only, is recommended because of neuronanatomic and
technical considerations[24]. From a neuroanatomic perspective, there is significant
cross innervation of the nerves within the inguinal canal and within the preperitoneal
space. Any neuropathic pain cannot be isolated to one specific nerve and if neurectomy
is performed, all potentially damaged nerves within an operative field should be taken.
From a technical perspective, the reoperative surgery to remove the mesh will likely
damage the nerves within the operative field and neurectomy was advised by the panel.
Chronic testicular pain (orchialgia) has been left out of the scope of this algorithm,
focusing primarily on inguinal pain. In most cases of orchialgia, the etiology is
neuroanatomically and causatively distinct from CPIP. Accordingly, triple neurectomy
is typically ineffective for this indication. The management of orchialgia after inguinal
herniorrhaphy remains challenging and it is important to note that it can arise after all
variants of inguinal repair [24,25,28]. Resection of the paravasal fibers or spermatic
cord denervation might be an option for patients with neuropathic testicular pain but
must be performed proximal to the level of pathology. Orchiectomy remains an option,
but should only be reserved for refractory cases with evidence of nociceptive pain and
parenchymal testicular compromise [29].
This current study was designed to create a working algorithm using the Delphian
method integrating the existing cumulative knowledge on the clinical management of
CPIP. This method is predicated on the concept of “collective intelligence” of a focused
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group and is designed to prevent bias through anonymity and regular feedback. By
ensuring these factors, personal bias is minimized and free expression of opinions is
encouraged without influence from authority or personality. Open critique is fostered
allowing for admission of errors and revision of the working construct. The process
continues through thesis and antithesis, until synthesis and consensus are reached. Bias
within the group is minimized through this method. The limitation of this process is that
some notable and respected authorities in the field did not participate. That being said,
the product of 26 authorities on CPIP represents the most comprehensive and inclusive
effort to create a consensus algorithm to date.
The flowchart produced is the first consensus version of a fluid algorithm based upon
best available evidence and opinion to date. As it is opinion based by nature, it should
not be considered as a strict guideline. Rather, it should serve as a practical tool for
surgeons and clinicians treating the complex problem of CPIP. The algorithm can help
direct appropriate management based upon the standard practice of an international
group of surgeons considered expert on inguinal hernia surgery. It will also serve as a
standard for further research representing the starting point for a developing dynamic
algorithm.
In conclusion: with the frequency of inguinal hernia correction as one of the most
performed operations worldwide and the high incidence of CPIP, there is need for
guidelines with regard to management of CPIP. This algorithm will hopefully serve as
a guide to the management of these patients and help to improve clinical outcomes. If
an expectative phase of a few months has passed without any amelioration of CPIP,
a multidisciplinary approach is indicated and a pain management team should be
consulted. If conservative measures fail and surgery is considered, triple neurectomy or
correction for recurrence with or without neurectomy should be performed. Surgeons
less experienced with remedial operations for CPIP should not hesitate to refer their
patients to dedicated hernia-surgeons.
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Summary
CHAPTER 1
Inguinal hernia repair (IHR) represents one of the most frequently performed operations
in general surgery worldwide. It was only in the second half of the 19th century that
surgical correction techniques were developed with acceptable outcome related to the
standards of that era. Since then the incidence of hernia recurrence as one of its foremost
complications has determined the success of the type of hernia operation for more
than hundred years. The introduction of synthetic mesh halfway the last century made
“tension free” IHR possible and eventually has reduced the percentage of recurrence to
such low numbers that it seized to be a big issue in hernia research. At the same time,
another complication surfaced and became obvious: chronic postoperative inguinal
pain (CPIP), which has attracted quite some attention and concern in the past decade.
Despite the large variety in literature as regards the incidence of CPIP (1-50%), there is
consensus that in IHS this complication represents a substantial problem. Apart from
all other potential reasons that may cause CPIP, the role of the three inguinal nerves
including anatomical knowledge and operative technique plays a crucial role.
This thesis has focused on several aspects of CPIP, including the special role of the
inguinal nerves. An important aim of this dissertation was to elucidate the following
questions:
•

What is the awareness of the general surgeon cornerning CPIP?

•

What should be the policy as regards inguinal nerve handling during IHR:
identify and subsequently divide, resect or preserve the nerves together or
separately during surgery?

•

Is it possible to define surgical anatomical zones facilitating efficient identification
of the three inguinal nerves during open herniorrhaphy?

•

Is ‘nerve minded’ hernia surgery feasible in daily practice with sufficient
knowledge of the local anatomy?

•

Is there a role for a new open correction technique that could possibly avoid
nerve damage to the minimum without compromising the recurrence risk?

•

Have dedicated hernia surgeons, so called “herniologists”, better results than
general surgeons as regards to occurrence of CPIP?
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•

Is there uniformity in collecting data and measuring parameters in current
CPIP studies?

•

How to manage CPIP when the damage has already occurred?

CHAPTER 2
The topic in Chapter 2 is that morbidity associated with open IHR mainly consists of
CPIP. The aim of this study was to identify possible disparities between state-of-the-art
Lichtenstein repair, and its application in general practice. To evaluate this a questionnaire
was mailed to all surgeons and surgical residents (n = 1,374) in The Netherlands in
February 2005. The objective was to determine the state of general practice with respect
to technical steps during the Lichtenstein repair that have been suggested to be responsible
for the development of CPIP, as recently updated by Lichtenstein’s successor: Amid. The
results revealed that more than half of the respondents did not act according to the
Lichtenstein guidelines with respect to surgical steps that are suggested to be involved
with the origin of CPIP of somatic origin. Compliance with Amid’s guidelines with
respect to the handling of the nerves was variable. Surgeons conducting high numbers
of IHR were more likely to operate according to the key principles of the state-of-the-art
Lichtenstein repair. It was concluded that there was a substantial disparity between the
state-of-the-art Lichtenstein repair and its application in general practice with respect to
steps that are suggested to play a role in the origin of CPIP.
CHAPTER 3
The objective of Chapter 3 is to determine if peroperative identification and subsequent
division or preservation of the inguinal nerves during open hernia repair may influence
the incidence of CPIP. Therefor a systematic literature review was performed to identify
studies investigating the influence of different types of nerve management. Based on
three randomized studies the pooled mean percentage of patients with CPIP after
identification and division of the ilioinguinal nerve was similar to that after identification
and preservation of the ilioinguinal nerve. Two cohort studies suggested that the incidence
of CPIP was significantly lower after identification of all inguinal nerves compared with
no identification of any nerve. Another cohort study reported a significant difference
in the incidence of CPIP in favour of identification and facultative pragmatic division
of the genital branch compared with no identification at all. This led to the conclusion
that the nerves should probably be identified during open hernia repair. Division of and
preservation of the ilioinguinal nerve showed similar results.
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CHAPTER 4
The focus of Chapter 4 is on the potential advantage of nerve-identification during open
hernia repair. This is suggested to be associated with less CPIP. The aim of this study was
to define clinically relevant surgical anatomical zones facilitating efficient identification
of the three inguinal nerves during open herniorrhaphy. Through dissection of 18
inguinal areas of embalmed and unembalmed human cadavers, identification zones
were developed for all three inguinal nerves (in particular for the genital branch of the
genitofemoral nerve).
The outcome was that the iliohypogastric nerve was identifiable running approximately
horizontally and ventrally to the internal oblique muscle perforating the external
oblique aponeurosis at a mean of 3.8 cm (range 2.5–5.5 cm) cranially from the external
ring. When present, the ilioinguinal nerve was identifiable running ventrally and parallel
to the spermatic cord, dorsally from the aponeurosis of the external oblique muscle.
Identification of the genital branch of the genitofemoral nerve was more comprehensive.
The course of the genital branch was laterocaudal at the level of the internal inguinal
ring.
Based on the newly defined identification zones, peroperative identification of all inguinal
nerves was possible. Further research is warranted to assess clinical feasibility of these
zones and to evaluate the influence of (facultative) division, preservation or omittance
of the identification of all three inguinal nerves on the incidence of CPIP.
CHAPTER 5
If inguinal nerve identification during open inguinal hernia repair is associated with
less CPIP it is remarkable that most Dutch surgeons do not identify all three inguinal
nerves when carrying out this procedure. However unvalid, fear for a difficult procedure
or substantial time loss may be arguments for them. The aim of Chapter 5 is to evaluate
the feasibility of a nerve-recognizing Lichtenstein hernia repair and to measure the extra
time required for surgery.
To investigate this, forty patients with primary inguinal hernia were operated on
following the nerve-recognizing Lichtenstein hernia repair by four experienced hernia
surgeons from four different Dutch teaching hospitals. The additional time needed to

155

10

Chapter 10

identify each individual nerve was recorded, and iatrogenic nerve injuries and anatomical
characteristics were registered.
The study showed that identification of the iliohypogastric and ilioinguinal nerve
was each performed within 1 min. Identification of the genital branch was notably
more difficult but could usually be performed within two minutes. Identification of
the cremasteric vein, running parallel to genital branch, was less comprehensive. The
incidence of major anatomical variations was low. Twenty-five per cent of ilioinguinal
nerves, however, could not be identified. In five patients inguinal nerves were damaged
iatrogenically during standard manoeuvres of the Lichtenstein hernia repair. The results
demonstrated that three-nerve-recognizing Lichtenstein hernia repair was feasible and
non-time-consuming if the surgeon had appropriate anatomical knowledge. In view
of the low incidence of major anatomical variations, knowledge of standard inguinal
nervous anatomy should be adequate. This procedure could enable the surgeon to
prevent or recognize iatrogenic nerve damage and offer an opportunity to perform
deliberate neurectomy as an alternative to accidental nerve injury.
CHAPTER 6
This chapter gets the reader acquainted with an innovative surgical procedure. After
the introduction of mesh in IHR, the focus to improve surgical technique has changed
from recurrence to CPIP. At present, the most common surgical techniques are the
Lichtenstein hernioplasty and total extraperitoneal procedure (TEP). Both techniques
have their own specific disadvantages, with regard to potential nerve damage and the
necessity of general anesthesia, respectively. The goal of this study was to evaluate the
results of a new technique in which the inguinal nerves are not at risk, and in which
general anesthesia is not needed: trans rectus sheath extraperitoneal procedure (TREPP).
Between 2006 and 2010, a total of 1,000 patients were treated for inguinal hernia with
TREPP. A questionnaire concerning pain, sensibility changes, patient satisfaction, and
recurrence was sent to all patients. The questionnaire was completed by 932 patients.
Almost 90 % of patients had not experienced any pain since the surgical procedure;
8 % of patients reported experiencing some pain, but less than preoperatively; and
2 % of patients reported an increase in pain postoperatively. Recurrence occurred in
1 and 3 % were unsure about this. Reduced sensibility of the scar, scrotum, and upper
leg was reported by 12.4, 1.4, and 1.5 %, respectively. Overall, 97.4 % of patients were
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satisfied with the results of the surgical procedure. The time period in which TREPP was
performed was not associated with any of the outcome measures.
On the basis of these results it can be stated that TREPP has proven to be a feasible
new technique for inguinal hernia repair, with excellent results, justifying a randomized
controlled trial in which TREPP should be compared with standard techniques.
CHAPTER 7
Chapter 7 gets in to the very present-day issue of centralization in the healthcare sector.
Recently case volume and specialization have been found correlated to significant
improvement of outcomes in other fields of surgery; to date these important factors
have not been reviewed extensively enough in the context of inguinal hernia surgery. The
aim of this study was to evaluate whether a relation exists between surgical expertise and
incidence of CPIP using the Lichtenstein procedure.
A systematic literature review was performed to identify studies reporting on the
incidence of CPIP after the Lichtenstein procedure and including the expertise of the
surgeon. Surgical expertise was subdivided in expert and non-expert. In a total of 19
studies 4286 Lichtenstein procedures were included, of which 2811 were performed in
randomized controlled trials. In the expert group the incidence of CPIP varied between
6.8% and 12.0% in the randomized controlled trials versus an incidence of 20.7 to 29.6%
in the non-expert group. This difference was not observed in the cohort studies. Due to
the heterogeneity between groups no statistical significance could be demonstrated.
The results of this evaluation suggest that an association between surgical expertise and
CPIP is highly likely warranting further analysis in a prospectively designed study.

10

CHAPTER 8
Over the last years various prospective studies have been undertaken to investigate
surgery related solutions to minimize the incidence of CPIP. Outcome measures used to
assess CPIP differ.
This chapter analyzes the methodology of the existing literature on CPIP to evaluate
if outcomes are reliable (reproducible), valid and comparable between trials. To do
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so a systematic literature review was performed to identify randomized clinical trials
investigating CPIP. Study designs were checked for the availability of a definition of
CPIP, the type of measurement tools used to quantify and qualify CPIP and a minimal
follow up of six months. Seventy-four studies were identified. In 61% formal criteria were
given to define CPIP of which half used the IASP definition. 58% (n=43) only made use
of validated assessment tools to assess the existence of CPIP. These 43 studies used 27
different assessment tools. 36% had a validated assessment of both pain intensity and
the effect of CPIP for daily functioning or Quality of Life (QOL), 43% only measured
pain intensity (PI), 4% only QOL. The VAS was most often used for measuring pain
intensity (77%) and the SF36 for QOL measurement (16%). In 16% it was not clear
how CPIP was assessed because no information (7%) or non-specified information (9%)
was given. 41% had a baseline score PI and/or QOL. 70% had a follow-up of at least 12
months. It is a pity to conclude that no definitive recommendations can be made due to
limitations with comparability in definitions, assessment methods and methodological
inconsistencies. To generate high-quality and comparable evidence to identify the best
methods to prevent or reduce CPIP, we need standard definitions and assessment
methods that have been validated for use in inguinal hernia repair patients.
CHAPTER 9
This chapter zooms in on the fact that no consensus guidelines exist for the management
of CPIP. It renders a study which goal is to design an expert-based algorithm for
diagnostic and therapeutic management of CPIP. To realize this a group of surgeons
considered experts on inguinal hernia surgery was solicited to develop the algorithm.
Consensus regarding each step of an algorithm proposed by the authors was sought by
means of the Delphi method leading to a revised expert-based algorithm.
With the input of 28 international experts, an algorithm for a stepwise approach for
management of CPIP was created. 26 participants accepted the final algorithm as a
consensus-model. Although one participant could not agree with the final concept and
one expert did not respond during the final phase, this algorithm can nevertheless serve
as a guide with regard to the diagnosis, management, and treatment of CPIP patients
and improve clinical outcomes. If an expectative phase of a few months has passed
without any amelioration of CPIP, a multidisciplinary approach is indicated and a pain
management team should be consulted. Pharmacologic, behavioral, and interventional
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modalities including nerve blocks are essential. If conservative measures fail and surgery
is considered, triple neurectomy, correction for recurrence with or without neurectomy,
and meshoma removal if indicated should be performed. Surgeons less experienced with
remedial operations for CPIP should not hesitate to refer their patients to dedicated
hernia surgeons.

Conclusions
According to the assessments and clinical studies performed in this thesis a number of
conclusions are drawn and recommendations suggested:
•

CPIP is considered the most important complication of IHR and should be
recognized and fundamentally understood among all performers of such
operations.

•

There is substantial disparity between the state-of-the-art Lichtenstein repair
and its application in general practice.

•

Inguinal hernia surgery should be performed “nerve minded” and the course
of all three nerves should be recognized during open inguinal hernia repair to
lower the risk of developing CPIP.

•

A three-nerve-recognizing Lichtenstein hernia repair is not only useful but also
feasible and non-time-consuming, if the surgeon has appropriate anatomical
knowledge.

•

TREPP is an excellent technique for open inguinal hernia surgery and has at
least anatomical advantages over the gold standard techniques Lichtenstein
and TEP regarding prevention of CPIP.

•

The statement that expert surgeons or so called “herniologists” generate less
often CPIP compared with general surgeons is highly suggestive.

•

There is need for consensus defining and evaluating CPIP in clinical trials; until
now with the heterogenity of measures applied and variety of data collected, it
is not possible to perform an adequate meta-analysis.

•

CPIP in daily clinical practice can be efficiently analyzed “algorithmwise” by a
general surgeon. For optimal treatment a multidisciplinary approach involving
a pain specialized center is highly recommended.

•

The surgical treatment of CPIP should be performed by a “herniologist”.
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Future perspectives
This thesis is to be considered as a piece of the CPIP puzzle and shall hopefully contribute
to the awareness of this problem among surgeons.
Still, awareness alone is not sufficient. This manuscript illustrates that there remain
many challenges to prevent and manage CPIP.
The presented studies offer several overtures to further research: a RCT in which TREPP
is compared to gold standard technique is obvious. As stated in one of the conclusions, for
contemplated future studies about CPIP in general it is important that there is attention
paid to uniformity in measuring, scoring and defining CPIP. In this respect it is essential
that the pre-eminently pain experts, anesthesiologists, are structurally involved. Actually,
an algorithm similar as described in Chapter 9, in which the focus will especially be put
on the anesthesiologic point of view, would not be redundant. The Achilles’ heel of the
surgical algorithm is represented by the fact that the intermediate step “PAIN TEAM”
is rather a black box and can be considered an algorithm on its own.
Also the theorem experts generating less CPIP than general surgeons and residents must
be further explored and substantiated. In this respect abdominal wall hernia registration
systems like that of the European Hernia Society (EuraHS) should be implemented
also in inguinal hernia surgery as a prerequisite. Also training modules for residents
by dedicated hernia surgeons in IHR-centers merit serious consideration. Whether
one day all inguinal hernia surgical care can be provided in focused factories only by
herniologists, might be doubted in view of the large quantity of operations.
The term ‘herniologist’ is used repeatedly in this thesis and symbolizes the expert, but
this concept is not further specified. In this context after a first version of the directive
‘Inguinal hernia’ of 2004 the taskforce ‘Abdominal wall surgery’ within the Dutch
Society of Gastrointestinal Surgery must again define new standards of inguinal hernia
surgical care, not only promoting optimal techniques but also including the abilities
of the inguinal hernia surgeon. In this respect abdominal wall surgery might also be
considered and developed as a parallel specialization to be certified with.
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Knowledge of anatomy and the ability to operate with nerve minded awareness is of
course reducible to a solid and structured “before the job training’’ in which the resident
is trained and tested, formalized before participating in clinical care. As anatomical
teaching is extensively reduced during medical studies the last few decades, this serious
deprivation of anatomical knowledge amongst residents should be corrected especially
during the first phase of their surgical training.
Finally, two important aspects have not specifically been addressed in this thesis: the role
of the mesh in CPIP and the typology of the CPIP patient.
Concerning the etiology of CPIP there has been zoomed in on the technical skills of
the surgeon: being (three) nerve minded en positioning the mesh in such a neat way
that the chance of meshoma formation is being minimized. The question can be raised
however if a perfectly performed mesh repair can still lead to CPIP. Based on clinical
experience the author considers this to be a rhetorical question: it is all but ruled out that
the mesh itself, finally still a piece of plastic implanted in an organic model, generates
pain. In this respect with the introduction of new devices experimental specifications on
inflammatory aspects of the compound especially with regard to nervous tissue should
be administered by the company. Since Lichtenstein the meshless techniques are out
of vogue because of their higher recurrence rates, but it is not certain if that is still a
valid argument nowadays when, in contrast to the time frames of the older publications,
expert inguinal hernia surgery being exceptional and watchfull waiting trials suggesting
that the ownership of an inguinal hernia is often not that big deal. A well designed RCT
evaluating the validated mesh techniques versus the meshless Shouldice hernioplasty
with expert surgeons and CPIP as primary endpoint might be the Holy Grail.
The controversial topic of the integral typology of the patient with CPIP has been
avoided in surgical research until now. Although this thesis is mapping the problem in a
pragmatic way presenting CPIP as a logic consequence of certain well known possible
causes, it would be interesting also to investigate the personality of this category of
patients.
In conclusion, maybe the title of this book has fooled the optimistic reader: CPIP still
is an actual problem in IHR and will remain it for a while. However, with this thesis
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hopefully has pulled its weight, the title symbolizes a clear ambition and a passionate
desire: GRIP ON CPIP!
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Samenvatting
HOOFDSTUK 1
Binnen de algemene heelkunde is de liesbreukcorrectie de meest uitgevoerde operatie.
Pas in de tweede helft van de 19e eeuw zijn er operatietechnieken ontwikkeld met
redelijke resultaten. De mate van succes van een liesbreukoperatie werd vanaf dat
moment volledig bepaald door het wel of niet optreden van een recidief breuk. Sinds
de introductie van de synthetische mat halverwege de vorige eeuw kon een liesbreuk
zogenaamd “tension free” dat wil zeggen spanningsloos gecorrigeerd worden, hetgeen
uiteindelijk tot een dusdanig spectaculaire daling in het recidiefpercentage geleid heeft,
dat het recidief per se tegenwoordig niet meer zo’n belangrijk issue is. Hierdoor is wel een
andere complicatie aan het licht gekomen, die het laatste decennium de nodige aandacht
geniet: chronische postoperatieve inguinale pijn (CPIP). Ondanks de in de literatuur
genoemde grote variatie betreffende de incidentie van CPIP (1-50%) is er consensus dat
deze complicatie een substantieel probleem betekent binnen de liesbreukchirurgie. Los
van alle overige potentiële oorzaken voor CPIP, is de rol van de drie inguinale zenuwen
in het kader van het correct uitvoeren van de operatietechniek cruciaal.
Dit proefschrift focust op verschillende aspecten van CPIP, waaronder de speciale rol
van de inguinale zenuwen. Met name zijn de volgende vragen geformuleerd:
•

In hoeverre is de algemeen chirurg zich bewust van het probleem CPIP?

•

Wat is het peroperatieve beleid met betrekking tot de inguinale zenuwen: dienen
deze geïdentificeerd te worden om deze vervolgens te sparen, alle of selectief
door te nemen?

•

Is het mogelijk de anatomie van het lieskanaal binnen bepaalde zones te
definiëren om zenuw-identificatie te faciliteren?

•

Is met voldoende anatomische kennis ‘zenuwbewuste’ liesbreukchirurgie
praktisch haalbaar binnen de dagelijkse praktijk?

•

Is er een rol weggelegd voor een nieuwe operatietechniek, die mogelijk de kans
op zenuwbeschadiging reduceert zonder dat dit het recidiefpercentage verhoogt?

•

Hebben ‘dedicated’ breukchirurgen, zogenaamde “herniologen”, betere
resultaten dan de algemeen chirurg wat CPIP betreft?

•

Bestaat er in het CPIP-onderzoek uniformiteit als het gaat om het meten van
parameters en het verzamelen van data?

•

Hoe moet CPIP gemanaged worden?
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HOOFDSTUK 2
Hoofdstuk 2 adresseert het feit dat CPIP alleen voor een groot deel verantwoordelijk
is voor de aan liesbreukchirurgie gerelateerde morbiditeit. Er werd onderzoek gedaan
naar eventuele verschillen tussen de lege artis-Lichtensteinplastiek en Lichtensteinoperaties zoals die in de dagelijkse praktijk worden uitgevoerd. In februari 2005 zijn
1374 chirurgen en Nederlandse chirurgen in opleiding geënquêteerd om dit te evalueren.
Het doel was na te gaan of de geënquêteerden zich aan de operatiestappen hielden zoals
die door de Lichtenstein-kliniek zijn geformuleerd.
Meer dan de helft van de chirurgen bleek zich niet aan de CPIP-preventieve
operatiestappen te houden. Ook werd grote variatie gevonden in hoe er peroperatief
met de lieszenuwen werd omgegaan. Chirurgen, die een hoog volume liesbreuken
opereerden bleken zich meer aan de richtlijnen te houden. Geconcludeerd werd dat er
een substantiële discrepantie bestaat tussen hoe de Lichtenstein-procedure bedoeld is
en hoe deze wordt uitgevoerd, met name wat betreft de operatiestappen. Deze grote
discrepantie zou een belangrijke rol kunnen spelen in het ontstaan van CPIP.
HOOFDSTUK 3
Het thema van Hoofdstuk 3 is om na te gaan of na peroperatieve identificatie van de
inguinale nervi het sparen danwel het gecontroleerd klieven van deze zenuwen van
invloed is op het ontstaan van CPIP. Hiervoor is een systematic review van de literatuur
uitgevoerd om studies te identificeren die zich focussen op het peroperatieve zenuwbeleid.
Gebaseerd op drie gerandomiseerde studies bleek er geen verschil tussen preservatie en
neurectomie wat betreft de incidentie van CPIP te bestaan. Twee cohortstudies suggereren
dat identificatie van de zenuwen een veel lager percentage CPIP oplevert dan wanneer
deze peroperatief niet proactief worden opgezocht. In een andere cohortstudie werd
een significant verschil gerapporteerd in het voordeel van identificatie en facultatieve
pragmatische neurectomie van de genitale tak van de nervus genitofemoralis ten opzichte
van geen identificatie. Het lijkt hiermee raadzaam om tijdens een liesbreuk operatie de
inguinale zenuwen te identificeren. Het vervolgens sparen of klieven van de zenuwen
levert volgens de literatuur gelijke resultaten op.
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HOOFDSTUK 4
Dit hoofdstuk focust op het potentiële voordeel van zenuwidentificatie tijdens open
liesbreukcorrectie. De suggestie wordt geopperd dat dit met minder CPIP gepaard gaat.
Het beschreven onderzoek had tot doel de chirurgische anatomie van het lieskanaal
dusdanig in zones te definiëren dat de operateur aan de hand hiervan eenvoudig alle
inguinale zenuwen zou kunnen traceren. Door middel van dissectie van 18 gebalsemde en
ongebalsemde menselijke lichamen werd de anatomie voor alle drie nervi (met inbegrip
van de genitale tak van de nervus genitofemoralis) in kaart gebracht.
De uitkomst was dat de nervus iliohypogastricus, horizontaal en ventraal van de
musculus obliquus internus verlopend, gemiddeld 3.8 cm (2.5-5.5 cm) craniaal van de
annulus externus te identificeren was. Indien aanwezig, verloopt de nervus ilioinguinalis
parallel aan en ventraal van de funiculus en dorsaal van de aponeurosis van de musculus
obliquus externus. Lastiger was de identificatie van de genitale tak van de nervus
genitofemoralis. Deze bleek laterocaudaal van de annulus internus te verlopen.
Gebaseerd op deze nieuwe identificatiezones moet ‘zenuwbewuste’ liesbreukchirurgie
praktisch goed mogelijk zijn. Om dit te bevestigen was verder klinisch onderzoek nodig
om de feasibilty in de dagelijkse praktijk te toetsen.
HOOFDSTUK 5
Het in hoofdstuk 4 gewenste klinische onderzoek krijgt een vervolg in hoofdstuk 5. Als
peroperatieve zenuwidentificatie zou bijdragen aan een lagere incidentie van CPIP, is het
op zijn minst opvallend dat de gemiddelde Nederlandse chirurg zijn operatietechniek
hier niet op aangepast heeft. Het vermoede gegeven dat één en ander te complex zou zijn
of dat het identificatieproces te tijdrovend zou zijn, zouden wellicht argumenten kunnen
zijn. In deze studie werd de klinische haalbaarheid van peroperatieve zenuwidentificatie
tijdens de Lichtenstein-procedure onderzocht en de extra operatietijd gemeten.
Veertig patienten werden door 4 op de snijzaal getrainde chirurgen afkomstig uit
4 verschillende centra geopereerd. De studie liet zien dat de nervi ilioinguinalis en
iliohypogastricus elk binnen 1 minuut geidentificeerd konden worden. De identificatie
van de genitale tak was beduidend moeilijker, maar de zenuw kon meestal toch binnen
2 minuten gevonden worden. Identificatie van de vena cremasterica, parallel verlopend
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aan de genitale tak, als landmark is daarentegen eenvoudiger. De incidentie van grote
anatomische variaties was laag. Vijfentwintig procent van de nervi ilioinguinalis kon
echter niet geidentificeerd worden. Bij 5 patiënten werd de nervus ilioinguinalis bij
standaard operatiestappen beschadigd. Deze resultaten laten zien dat een drie-nerviidentificerende Lichtenstein-procedure bij sufficiënte anatomische kennis van de
operateur praktisch goed uitvoerbaar en niet tijdrovend was. Gezien het feit dat er
maar weinig anatomische variaties voorkomen is basale anatomische kennis van de
anatomie afdoende. Deze procedure helpt de chirurg zenuwschade tijdens een open
liesbreukcorrectie te voorkomen danwel te herkennen. In dat laatste geval wordt
de operateur de kans geboden om een correcte neurectomie uit te voeren, hetgeen te
prefereren is boven het in situ laten van een beschadgde zenuw.
HOOFDSTUK 6
In dit hoofdstuk wordt een nieuwe operatietechniek voor liesbreuk opgevoerd, die in
theorie de incidentie van CPIP zou kunnen verminderen. Sinds de prothetische mat in de
liesbreukchirurgie wordt gebruikt, zijn de meeste technische innovaties gericht geweest
op het voorkomen van CPIP in plaats van het reduceren van het recidiefpercentage,
dat inmiddels acceptabel (<5%) geworden was. Tegenwoordig zijn de meest toegepaste
technieken de Lichtenstein-hernioplastiek en de totale extraperitoneale procedure
(TEP). Beide technieken hebben hun specifieke nadelen i.e. respectievelijk potentiële
zenuwschade en de noodzaak van algehele anesthesie betreft. In deze studie werden
de resultaten geëvalueerd van een nieuwe techniek, die de zenuwen ontziet en die niet
obligaat onder narcose hoeft te worden uitgevoerd: trans rectus sheath extraperitoneal
procedure (TREPP). Tussen 2006 en 2010 werden in totaal 1000 patiënten met
een liesbreuk behandeld met behulp van TREPP. Een vragenlijst gericht op pijn,
sensibiliteitsveranderingen, patiënttevredenheid en recidief liesbreuk werd naar alle
patiënten verzonden. De vragenlijst werd door 923 patiënten ingevuld. Bijna 90% van
de patiënten hadden sinds de operatie geen enkele pijn ondervonden; 8% rapporteerde
nog wel enige pijn, maar wel minder dan dat het preoperatief het geval was en 2% van
de patiënten had postoperatief meer klachten dan ervoor. 1% had een recidief en 3%
twijfelde eraan of de breuk was teruggekomen. Verminderde sensibiliteit ter hoogte van
het litteken, scrotum en dijbeen werd in respectievelijk 12,4, 1,4 en 1,5% van de patiënten
genoemd. 97,4% van de patiënten was tevreden met de uitkomst van de operatie. Voor de
gevonden waarden maakte het niet uit in welke periode de patiënten waren geopereerd.

170

Samenvatting, conclusies en vooruitzicht

Op basis van deze resultaten kan er gesteld worden dat TREPP zich bewezen heeft als
een praktisch goed en veilig uitvoerbare nieuwe techniek met uitstekende resultaten. De
vervolgstap zou een RCT moeten zijn, waarbij TREPP met gouden standaard technieken
vergeleken zal worden.
HOOFDSTUK 7
In Hoofdstuk 7 wordt getracht een relatie te vinden tussen chirurgische expertise en
de incidentie van CPIP bij de Lichtenstein-procedure. In andere onderdelen van de
chirurgie werd reeds een correlatie tussen volume en uitkomst aangetoond.
Door middel van een systematic review van de literatuur werden alle RCT’s aangaande
dit onderwerp tegen het licht gehouden, waarbij de resultaten van experts en niet-experts
met elkaar vergeleken zijn.
Uit 16 studies werden uiteindelijk 3086 patiënten na een Lichtenstein-operatie
gedestilleerd. De incidentie van CPIP bij experts varieerde van 7 tot 12 % en bij nietexperts van 18 tot 39%.
Door de heterogeniteit van de data en het datamanagement in de verschillende studies,
waarop Hoofdstuk 8 verder zal inhaken, kon geen significantie worden aangetoond,
maar dat experts betere resultaten hebben was wel zeer aannemelijk.
HOOFDSTUK 8
De afgelopen jaren zijn veel studies gedaan om chirurgisch-technische aanpassingen
en hun eventuele CPIP-verlagende effect te onderzoeken. Dit hoofdstuk analyseert
de methodologie van de beschikbare literatuur aangaande CPIP om te evalueren of
de uitkomsten betrouwbaar, reproduceerbaar, valide en onderling te vergelijken zijn.
Hiervoor is een systematic review van de literatuur uitgevoerd om alle RCT’s met
betrekking tot CPIP in kaart te brengen.
Studie-opzetten werden gecontroleerd op de aanwezigheid van een definitie van CPIP,
de meetmethoden die gebruikt zijn om CPIP te kwalificeren en te kwantificeren en
een minimale follow-up van 6 maanden. 80 studies werden geïdentificeerd: in 66%
van de studies werd CPIP door gevalideerde tests gemeten, waarbij er 33 verschillend
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meetinstrumenten werden geïdentificeerd. In 40% van de studies werden gevalideerde
toetsen gebruikt om zowel pijnintensiteit (PI) als de impact van CPIP op het dagelijks
leven, in 41% werd alleen de pijnintensiteit gemeten en in 4% alleen kwaliteit van leven
(QoL). In 15% werden sowieso geen gevalideerde meetmethodes gebruikt. De VAS was
de meest gebruikte test voor het meten van PI (73%) en de SF36 voor QoL (19%). In
15% was het onduidelijk hoe CPIP gemeten was, omdat hierover of helemaal geen (9%)
of nauwelijks (6%) informatie gegeven werd. In 45% was een uitgangswaarde voor PI
en/of QoL aangegeven. In 75% van de studies was er een follow-up van minimaal 1 jaar.
Op basis van deze reviews konden helaas geen definitieve aanbevelingen worden gedaan
gezien het feit dat er van een te grote heterogeniteit in definities en meetmethodes sprake
was om studies onderling goed te kunnen vergelijken. Er bestaat dan ook grote behoefte
aan uniforme meetmethodes en definities voor CPIP om uit vergelijkende studies
hoogwaardige bewijsvoering voor eventueel CPIP-reducerende operatietechnieken te
verkrijgen.
HOOFDSTUK 9
Dit hoofdstuk focust op het gebrek aan richtlijnen voor het beleid bij CPIP. Een
studie werd uitgevoerd met als doel een door experts geaccordeerde beslisboom voor
het therapeutisch beleid bij CPIP te formuleren. Om dit te realiseren werd een groep
chirurgen, die als liesbreuk-experts worden beschouwd, geconsulteerd om een algoritme
te ontwerpen. Met behulp van de Delphi-methode werd getracht om voor iedere
tussenstap consensus te verkrijgen om zo uiteindelijk tot het expert-algoritme te komen.
Met de input van 28 internationale experts werd een dergelijk stroomdiagram met een
stapsgewijze aanpak voor het beleid bij CPIP inderdaad gecreëerd. Over het uiteindelijke
algoritme bestond er bij 26 van de 28 experts consensus. Hoewel 1 participant zich
met het eindproduct niet kon verenigen en 1 expert in de eindfase van de studie niets
meer traceerbaar was, kan dit model desalniettemin als leidraad dienst doen bij het
diagnosticeren, managen en behandelen van CPIP. Als een aanvankelijke expectatieve
fase van een aantal maanden geen soelaas heeft geboden, is een multidisciplinaire
aanpak aangewezen en dient het pijnteam geraadpleegd te worden. Farmacologische,
gedragsgerichte en invasieve behandelmodaliteiten zoals zenuwblokkades spelen hierin
een belangrijke rol. Wanneer deze conservatieve maatregelen falen moet chirurgisch
ingrijpen overwogen worden: triple neurectomie bij neuropatische pijn, correctie van
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een recidief liesbreuk of excisie van een meshoma zijn dan de mogelijke scenario’s.
Chirurgen met weinig ervaring met dit type ingrepen moeten niet aarzelen hun patiënten
door te verwijzen naar ervaren liesbreukchirurgen.

Conclusies
Uit de verschillende onderzoeken zoals in dit proefschrift vermeld kunnen een aantal
conclusies worden getrokken en aanbevelingen gedaan:
•

CPIP is tegenwoordig de belangrijkste complicatie van liesbreukchirurgie en
moet herkend en fundamenteel begrepen worden door de operateurs, die dit
type chirurgie bedrijven.

•

Er bestaat een substantieel verschil tussen de lege artis-Lichtenstein-procedure
en de toepassing van deze techniek in de dagelijkse praktijk.

•

Liesbreukchirurgie zou “zenuwbewust” uitgevoerd moeten worden en het
verloop van de drie inguinale zenuwen moet peroperatief herkend worden om
de kans op CPIP te verminderen.

•

Een drie-nervi-identificerende Lichtenstein-procedure is niet alleen nuttig in
theorie, maar ook in de dagelijkse praktijk goed uitvoerbaar en niet-tijdrovend,
als de chirurg tenminste over adekwate anatomische kennis beschikt.

•

TREPP is een uitstekende, nieuwe operatietechniek voor liesbreuken en heeft
voordelen boven de gouden standaard technieken Lichtenstein en TEP, ook als
het om CPIP gaat.

•

De stelling dat expert-chirurgen of zogenaamde ‘herniologen’ minder CPIP
veroorzaken is zeer waarschijnlijk juist.

•

Er is behoefte aan consensus als het gaat om de definitie en meting van CPIP
binnen klinische trials; tot nu toe is het uitvoeren van adekwate meta-analyses
aangaande dit onderwerp door de grote heterogeniteit niet goed mogelijk.

•

CPIP kan in de dagelijkse praktijk efficiënt geadresseerd worden door middel
van een algoritmische aanpak door een algemeen chirurg. Voor optimale
behandeling is een multidisciplinaire aanpak met inbegrip van het pijnteam aan
te bevelen.

•

Chirurgische behandeling van CPIP dient te worden uitgevoerd door een
‘hernioloog’.
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Vooruitzichten
Dit proefschrift moet worden beschouwd als een stukje van de CPIP-puzzle en zal
hopelijk bijdrage aan de awareness onder chirurgen voor dit probleem.
Toch is awareness per se niet genoeg. Dit manuscript illustreert dat er voorlopig nog vele
uitdagingen bij het voorkomen en managen van CPIP blijven bestaan.
De beschreven studies bieden diverse openingen voor vervolgonderzoek: bijvoorbeeld
een RCT, waarin TREPP wordt vergeleken met de gouden standaard technieken spreekt
voor zich. Voor een dergelijke studie en andere toekomstige studies aangaande dit
onderwerp is het dan wel van belang dat er uniforme afspraken binnen de internationale
beroepsverenigingen gemaakt worden als het gaat om het meten, monitoren en
definiëren van CPIP. Hiervoor is het belangrijk dat de pijndeskundigen bij uitstek t.w.
de anesthesiologen, structureel bij dergelijke studies betrokken worden. In feite zou
een algoritme zoals beschreven in hoofdstuk 9, ontworpen vanuit anesthesiologisch
perspectief, geen overbodige luxe zijn. De achilleshiel van het chirurgisch algoritme
is dat de tussenstap “PAIN TEAM” eigenlijk voorlopig nog een black box is en moet
worden beschouwd als een complexe beslisboom op zichzelf.
Ook de stelling dat experts minder CPIP veroorzaken dan algemeen chirurgen verdient
nader onderzoek. In dat kader zou een registratiesysteem voor liesbreukoperaties
zoals het vigerende registratiesysteem van de European Hernia Society (EuraHS) voor
buikwandbreuken zeker op korte termijn ontwikkeld en geïmplementeerd moeten
worden. Zo moeten ook trainingmodules voor assistenten in opleiding tot chirurg door
dedicated ‘herniologen’ ontwikkeld en gestimuleerd worden.
Of er een tijd komt dat alle liesbreuken wereldwijd door ‘herniologen’ in focused
factories geopereerd zullen worden is nog maar de vraag, zeker als men zich het enorme
volume operaties realiseert. Wat de term ‘hernioloog’ betreft, wordt deze regelmatig in
dit schrijven gebezigd, maar het concept is nog niet verder gespecificeerd. Binnen deze
context is het belangrijk dat na de eerste versie van de richtlijn “Liesbreuk” uit 2004
er in de nabije toekomst door de werkgroep Buikwandchirurgie van de Nederlandse
Vereniging voor Gastro-Intestinale Chirurgie, niet alleen goed wordt nagedacht over
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de te adviseren operatietechnieken, maar ook over de eisen, waaraan breukchirurgen
zouden moeten voldoen. In dat verband zou buikwandchirurgie in de naaste toekomst
al als een op zich zelf staande specialisatie moeten worden beschouwd met bijbehorende
certificering.
Uiteraard vormt een gedegen anatomische kennis en het “zenuwbewust” kunnen
opereren de basis voor adekwate liesbreukchirurgie. In het kader van een solide en
gestructureerde “before the job training” zouden assistenten hierin getraind en getoetst
moeten worden. Daar waar het anatomisch onderwijs binnen de studie geneeskunde de
laatste decennia tot een absoluut minimum beperkt is, zal er hiervoor dus extra in de
eerste opleidingsjaren gecompenseerd moeten worden.
Tenslotte zijn twee belangrijke onderwerpen niet in dit proefschrift aan de orde gekomen:
de rollen namelijk, die de meshprothese en de patiënt spelen in geval van CPIP.
Met betrekking tot de etiologie van CPIP wordt in het onderliggende proefschrift hier
het zwaartepunt op de chirurgisch-technische aspecten gelegd: “zenuwbewust” opereren
en de mat correct zonder plooien positioneren om meshoma-vorming te voorkomen. De
vraag is echter legitiem of een correct geplaatste mat op zichzelf nog steeds CPIP zou
kunnen veroorzaken. Gebaseerd op de klinische ervaringen van de auteurs is dit vooral
een retorische vraag: het is dus allesbehalve uitgesloten dat dit in een organisch model
geplaatste stukje plastic pijn kan genereren. Bij het introduceren van nieuwe meshes
zouden de betreffende producenten dan ook een veel meer uitgebreide specificatie dan
nu moeten bijleveren op welke wijze de mat reageert op het omliggende weefsel, zenuwen
in het bijzonder.
Sinds de Lichtenstein-plastiek zijn matloze technieken uit zwang geraakt vanwege hun
hogere recidiefpercentages, maar de vraag is of dit argument nog steeds valide kan zijn,
nu vanuit de verschillende watchful waiting trials bekend is dat het bezit van een liesbreuk
geen tikkende tijdbom betekent, maar waarbij het vooral draait om comfort danwel
discomfort: een pijnloos recidief is te verkiezen boven een pijnlijke liesregio zonder
breuk met een mat in situ. Een zorgvuldig opgezette RCT, die de gouden standaard
technieken vergelijkt met de matloze Shouldice plastiek met de betrokkenheid van alleen
expert chirurgen in alle groepen en met CPIP als primair eindpunt zou uiteindelijk de
Heilige Graal kunnen zijn.
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Het controversiële onderwerp van de integrale typologie van de CPIP-patiënt is tot nu
toe grotendeels binnen het chirurgisch onderzoek vermeden of heeft in ieder geval geen
plaats gehad. Hoewel CPIP in dit proefschrift op pragmatische wijze als een logisch
gevolg van een aantal potentiële goed beschreven oorzaken voorgespiegeld wordt,
zou het toch ook interessant zijn om eveneens de verschillende persoonlijkheid- en
karakterstructuren van deze patiëntencategorie te bestuderen.
Ter afronding heeft de titel van dit proefschrift de optimistische lezer wellicht op het
verkeerde been gezet: CPIP is nog steeds een actueel probleem binnen de liesbreukchirurgie
en zal dat nog wel even blijven. Dit onderzoek probeert aan te geven dat verdieping de
weg is om te gaan. Echter, met de conclusies van dit proefschrift dat verdieping zowel
voor de onderzoeker als de behandelaar de weg is om te gaan, kan vanaf nu gesteld
worden: GRIP OP CPIP!
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Curriculum Vitae

Curriculum Vitae
Johan Frédéric Michel Lange werd op 12-09-1979 in Brussel geboren. Hij groeide op in
Rotterdam en doorliep het gymnasium van de Johannes Calvijn Scholengemeenschap.
Van 1997 tot 2003 studeerde hij geneeskunde aan de Erasmus Universiteit te Rotterdam,
waarna hij linea recta vanuit de coschappen voor de opleiding heelkunde solliciteerde.
Zoveel brutaliteit bleef niet onopgemerkt en de nozem werd per direct aangenomen.
Als AIOS van de regio AMC bracht Johan Lange de eerste vier jaar in Zwolle door
(opleiders: Dick van Geldere, Hans de Vries en Robert Pierik) en de laatste twee jaar in
het AMC (opleiders: Dirk Gouma, Olivier Busch).
De liefde bracht hem er toe zijn carrière te vervolgen in het hoge noorden, waarbij een
CHIVO-schap gastrointestinale –en laparoscopische chirurgie in het MC Leeuwarden
(opleider: Jean-Pierre Pierie) en het UMCG (opleider: Rutger Ploeg) succesvol afgerond
werd.
Na een ultrakorte maar indringende bijscholing oncologische chirurgie in het VUMC
(opleider: Geert Kazemier) trad Johan Lange in 2012 toe tot de staf van de afdeling
heelkunde van het UMCG, waar hij tot op heden als gastrointestinaal chirurg
en transplantatiechirurg functioneert. Naast opleider van de differentiatie GEchirurgie in het UMCG is hij tevens bestuurslid van de Nederlandse Vereniging voor
Gastrointestinale Chirurgie en lid van de hoofdredactie van het Nederlands Tijdschrift
voor Heelkunde. Tevens illustreerde hij de anatomische atlas Surgical Anatomy of the
Abdomen (Elsevier).
Na de verhoopte promotie zal Johan Lange eindelijk ook tijd vinden om zijn
langverwachte debuutalbum “Ingenium Neglectum” op te nemen.
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Dankwoord
“In der Beschränkung zeigt sich erst der Meister” filosofeerde Johann Wolfgang von
Goethe, ‘’Less is more’’ schreef Robert Browning, “Schrijven is schrappen”, zo stelde
Godfried Bomans ooit, “Minder ist oft mehr”, aldus het motto van Ludwig Mies van
der Rohe. Als er vier sujets dan ook werkelijk helemaal niets hebben bijgedragen aan
dit proefschrift zijn zij het wel. Volgens het mathematisch waterdichte en bij deze reeds
ingezette adagium “More is More” neem ik dan ook graag de gelegenheid een scala aan
personen excessief te bedanken.
Prof. dr. J.P.E.N. Pierie

Regie

Beste Pier, mijn leermeester in de laparoscopie, er moet meer zijn tussen hemel en
aarde, met alleen Darwin kom je er niet om te verklaren dat het tussen ons klikt. We
zijn immers in alles, maar dan ook werkelijk in alles, totale tegenpolen. Klein versus
groot, sportman versus artiest, recht-op-doel-af versus flierefluiten, aanpakker versus
dagdromer, concreet versus abstract, berekenend versus serendipiteit, serieus versus
clownesk, Ajax versus Feyenoord et cetera. Als eerste promotor hield je mij bij de les en
voerde je de regie over het proces. Hierbij heb je altijd rekening gehouden met het feit dat
ik naast promovendus ook fulltime chirurg en vader ben en er vele hobby’s op na houd.
De teugels werden als lekker los ervaren, haast on-Pieriaans, maar achter de schermen
zat je er stiekum toch bovenop. En niet zonder resultaat! Het is buitengewoon prettig
geweest te kunnen sparren met iemand op wie je kunt vertrouwen en die je vertrouwen
geeft. Ik heb jouw begeleiding zeer gewaardeerd. Old Shatterhand mag van stal en de
Chinese poppetjes kunnen worden uitgeknipt.
Prof. dr. R.J. Ploeg

Vorm

Beste Rutger, een hotshot uit Oxford als tweede promotor, dat geeft een promotie toch
wel even wat extra cachet. Toch heb je je rol niet aan window dressing te danken uiteraard.
Samen met Pier zag jij vijf jaar geleden wel heil in mijn promotieplannen. Vanuit het
“Groningen van Engeland” ontfermde jij je over de vorm van mijn proefschrift: hoe
“verkoop” je een artikel, hoe maak je tekst over droge data leesbaar, hoe laat je een
bepaalde visie reflecteren enzovoorts. Ik heb mogen profiteren van jouw uitgebreide
ervaring en van jouw meesterlijke beheersing van de Engelse taal. Bovendien ben ik er
trots op dat ik zo’n eloquent en erudiet chirurg aan mijn zijde mag hebben staan. Vroeger
waren dit pleonasmen, maar tegenwoordig worden er nog maar weinig zo gemaakt.
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Dr. A.R. Wijsmuller

Inhoud

Beste Arthur, er zullen ongetwijfeld vraagtekens gezet worden bij het feit dat een
broekie (una bella pantalone, dat wel) als jij mijn copromotor is en ook verdenkingen
op vriendjespolitiek zullen niet van de lucht zijn. Tuurlijk ben je mijn kameraad, ben
je buddies met Robert de Niro en ben je nazaat van Tarzan. Men moet zich echter
realiseren dat jij op het gebied van CPIP een absolute autoriteit bent, van internationale
allure zelfs. Daar waar mijn promotoren zich vooral hebben ontfermd over methode
en vorm, ben jij als expert in the field en medeauteur van de meeste hoofdstukken de
opperbewaker geweest van de inhoud. En dat ik dan met mijn copromotor regelmatig
in badjas&sigaar in lobbies van 5-sterren-hotels rondhang, via personeelliftjes illegaal
Terry Rodgers-oïde rooftopparties in The Big Apple frequenteer en het nieuwe muzikale
fenomeen “car-rapping, Boston-style” toch maar ff op de kaart heb gezet, dat is niet
meer dan een ludieke bijkomstigheid. Dank voor je betrokkenheid, snel maar weer eens
wat couilles d’agneau degusteren. Merhaba!
Drs W.L. Akkersdijk

The Real Deal

Beste Willem, helaas leven we tegenwoordig in een wetenschappelijk vacuüm waarbinnen
er op vaak snobistische wijze wordt gedweept met statistisch verantwoord opgezette
RCT’s over regelmatig weinig of niks. Dat een methodologisch perfect opgezette studie
naar het verschil tussen witte en bruine pleisters meer impact punten kan scoren dan
de ontwikkeling van een nieuwe revolutionaire operatietechniek, is louter gebaseerd
op de macht van de middelmatigheid. Jij bent de ware wetenschapper en innovator en
daarmee een voorbeeld voor iedere chirurg met wetenschappelijke aspiraties. Wellicht
geen hoogleraar met 500 publicaties, maar wel lekker in het rijtje van Willie Wortel,
professor Barabas, Billroth, Kocher, Kausch en Lichtenstein. Snel TREPP omdopen
tot Akkersdijk-plastiek zou ik zeggen. Ik help er graag aan mee. Dank dus voor het
uitmelken van jouw database.
Dr. D. van Geldere

Haat? - Liefde!

Beste Dick, er is een gevoel tussen ons en daar hoeven we ook geen doekjes om te
winden: op de Zwolse werkvloer zijn wij niet altijd Yin & Yang geweest. Dat heeft echter
niet in de weg gestaan dat ik je als chirurg zeer respecteer: kritisch, kundig en vaardig.
Een onuitputtelijke bron van chirurgische kennis waar je U tegen zegt. Volgens mij moet
je een Officier in de Orde van Oranje Nassau sowieso vousvoyeren. Laat er overigens
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geen misverstand over bestaan: buiten de muren van de Wezenlanden konden we op
ieder moment wel prima met elkaar opschieten. En ere wie ere toekomt: als Lichtensteinadept van het eerste uur ben je uiteindelijk één van de geestesvaders van dit proefschrift
geweest. Je beleeft nu je tweede jeugd op het ruime sop. Ik gun je een fantastische tijd.
Mijd dit keer wel het “te koude Antarctica met haar stinkende pinguins”. Dank voor de
liefde voor de buikwandchirurgie, die je mij hebt meegegeven.
Prof. dr. G.J. Kleinrensink

On drums

Art Blakey, Billy Cobham, Gert-Jan Kleinrensink, Roy Hanes, Ornette Coleman, Chris
Dave en Elvin Jones. Wie hoort er in dit rijtje niet thuis? De leek zou zeggen: Gert-Jan
Kleinrensink, omdat de rest niet als anatoom (en sympathieke bleekscheet bovendien)
heeft bijgedragen aan mijn proefschrift en geen chirurgische atlas met mij gemaakt heeft.
Maar jij bent connaisseur en weet wel beter.
Prof. dr. P. Amid

Legend

Dear Parviz, it is a great honour knowing you. As a true dinosaur in Hernia Land you
are still young of spirit. It has been a privilege to publish with you.
Dr. D. Chen

Smooth operator

Dear David, you are living the life among the stars, but don’t forget you are a star
on your own. I have seen you shining in the OR of UCLA and I was impressed by
your skills. Thanks again for your great hospitaliy and for teaching me the endoscopic
triple neurectomy. Your promotion campaign for the CPIP-algorithm that has led to
publication in the SAGES manuel is very much appreciated. We have to party again
soon (with models).
Medeauteurs

Et al

Joke Bosch, Wim Hop, Frank Huygen, Hans Jeekel, Ruth Kaufmann, Eric Keus, Vincent
Meijer, Marijke Molegraaf, Jan Oomen, Maarten Simons, Ruben van Veen, Marc van
Tilburg, Dasha Voropai en Rein Zwart wil ik hartelijk danken voor het meeschrijven aan
de gepubliceerde hoofdstukken.
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Boris Lange

Cherry on top

Beauriswiensanusgoris, veel dank voor je hulp bij de lay-out. Zoals de meeste patiënten
de kwaliteit van hun operatie afmeten aan de cosmetiek van het litteken, zo beoordeelt
de argeloze lezer dit proefschrift aan de hand van de vormgeving ervan. Hopelijk vinden
we nu tijd twee gedoodverfde Ski-hut-kaskrakers op te nemen: “Kersentaart” en “Ich
bin ein Pferdenschwanz” worden zeker classics. Ik daag je uit, ouwe. De laatste bitterbal
is voor jou, je weet toch…
Dr. K. Monkhorst

Platypussy

Kim Mink-Monkie-Monkeyboy, jij was de eerste in mijn omgeving, die bewees dat ook
coole gasten aan wetenschap konden doen. In die zin ben jij een voorbeeld geweest. Het
is spijtig dat toch is gebeurd wat niet had mogen gebeuren: de geografische afstand en
jouw dappere carrière-switch hebben het contact verwaterd. Met nog heel veel plezier
denk ik terug aan onze Ferris-Bueller-esque roadtrip in die grote zigeunerbak om in
opleiding te komen. De Friese meren zijn bij mij om de hoek, dus wat staat een nieuw
zeilavontuur in de weg? Ik aan de fok, jij uit je nek lullend over Bernoulli en Tuur, die
zijn gore tent opzet. Ook…
Waarde collegae van de CABCTX

Warm bad

J.P. Sartres “L’enfer c’est les autres”, één van de vele stellingen, die het net niet gehaald
hebben, is bij uitstek van toepassing op de dog-eat-dog-world, die de Academie a.k.a.
”De Slangenkuil” heet. Zou je zeggen tenminste. Niets van te merken op de afdeling
Heelkunde van het UMCG onder het warme horizontaal-hiërarchisch heerschap van
Professor Heineman, waar het in het bijzonder in de CABCTX-groep uitstekend toeven
is. Beste Christina, Froukje, Go, Henk, Jan-Willem, Klaas, Robert en Sybrand, een
prettiger en veiliger werkklimaat kan ik mij niet wensen.
Mijn chirurgische rolmodellen

Nul tien

In mijn kinderjaren was mijn ouderlijk huis een in- en uitloop van assistenten, die met
mijn vader regelmatig sketches en muziekstukjes repeteerden. Grote indruk op mij
maakten in het bijzonder Jaap Bonjer en Geert Kazemier: snelle jongens in dito auto’s met
harde grappen. Hoog Lord Flashheart-gehalte voor de Blackadder-connaisseurs. Deze
encounters hebben mij mede getriggerd om tot het gilde van chirurgijnen te behoren. Dit
werd tijdens mijn coschappen in het Ikazia nog eens onderstreept door mijn ontmoeting
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met Herman Veen en Wibo Weidema: markante characters, die de perfecte balans tussen
autoriteit, eruditie en humor wisten te vinden. Chirurgen, die duidelijk de baas waren in
het ziekenhuis, zoals het ook hoort, én met een ruim hart voor de patiënt.
Wellicht mijn grootste inspirator en motivator vond ik in de persoon van Robert Pierik,
zelfverklaarde “beste opleider ter wereld ooit”. Veel heb ik aan hem te danken: verbaal
en politiek ijzersterk, maar bovenal een warm en goed mens met een enorm gevoel voor
humor, die mij de kunst van het relativeren heeft bijgebracht: een in ons metier zeer
belangrijke maar helaas onderschatte competentie. Met mijn laatste rolmodel sta ik nog
regelmatig aan tafel: Sybrand Hofker, eigenlijk zou hij een rolmodel moeten zijn voor
iedere chirurg. Zijn arbeidsethos is oneindig en zijn operatieve skills duizelingwekkend.
Collegiaal-collegialer-collegiaalst: te allen tijde behulpzaam en altijd met een glimlach.
De grootste valkuil is het onmogelijke na te streven om zoals hem te worden. Is ook
(nog) niet gepromoveerd…
Beste rolmodellen, het is een voorrecht (geweest) om met jullie te mogen werken en dat in
vier verschillende provincies nog wel. Het mag echter geen toeval heten dat jullie au fond
uiteindelijk allemaal Rotterdammers zijn. Facta non verba & you’ll never walk alone!
Backstage crew

Sine qua non

Gasten van “Bikken-Kanen-Nassen”: Pax Willemse, Jan Apers en Bas Wallis de Vries,
many lessons learned: een échte Peking eend heeft geen smaak, Barbies blijven prima
zitten op een kreeft, gerookte paling uit de Bonkevaart is een Aziatische delicatesse,
zonder amandes brûlées is een île niet flottante en na het bereiden van een lièvre à la
royale is het nog lang bloed van de tegels wegpoetsen, zeker in je eentje. Amici van de
hoofdredactie van het Blad der Bladen, Victor Kammeijer & Geert Kazemier & Friends,
ooit zullen onze brainstormbijeenkomsten onder de naam “The Ruinart Sessions” op
DVD uitgebracht worden. 18+ rated en verboden in 174 landen, dat wel, maar een waar
hebbedingetje voor de liefhebber. Kees en Dianneke Landman, Willem Elsschot hoeven
jullie nooit te lezen: de hectiek in Villa des Roses is jullie reeds bekend. Dank voor al
het troubleshooten. Wilhelmina Lange, lieve oma Mien, als vertegenwoordigster van
mijn grootouders wil ik u hartelijk bedanken voor uw belangrijke bijdrage aan mijn
fantastische jeugd. Zonder in te boeten op uw cerebrale scherpte en mentale frisheid
lekker 200 worden svp. De Etrusken, zonder jullie geen beschaving.
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Helden

Best Friends Never Met

Dear René Magritte, John Coltrane, Salvador Dali, Sergio Leone, Homerus, Jason
Moran, Hergé, Monty Pythons Flying Circus, Andy Warhol, Elvis Costello, mannen
van Jiskefet, Roy Lichtenstein, Red Hot Chili Peppers, Jeroom, Joe Pesci, Keith Haring,
Frank Zappa, Hans Teeuwen, Chet Baker, Tommie Wieringa, Robert Glasper, Jimi
Hendrix, Dimitri Verhulst, Tupac Shakur, Willem Frederik Hermans, Martin Scorsese,
Will Ferell, Pharell Williams, de Vliegende Panters, Charlie Parker, Purno de Purno,
George Lucas, John Scofield, the guys from Steely Dan and especially Donald Fagen,
Ennio Morricone, Herr Seele & Kamagurka, Miles Davis, Lord Edmund Blackadder,
Leendert van der Vlugt, Alfred Hitchcock, Han Bennink, de gebroeders Grimm, Theo &
Thea, Jean-Michel Basquiat, Esperanza Spalding, Jeff Koons, Hans Christian Andersen,
Fry & Laurie, Keith Haring, Federico Fellini, les gars de Phoenix, Joe Jackson, COBRA,
Terry Rodgers, Francis Ford Coppola, Rembo & Rembo, Jackson Pollock, Thelonius
Monk, Remco Campert, Quentin Tarantino, Walt Disney, Jorg Immendorf, Gummbah,
Burt Bacharach and Kurt Cobain: “Without music and art to decorate it, time is just a
bunch of boring production deadlines or dates by which bills must be paid”
Dr. G.J.D. van Acker

Paranimf

Beste Gijs, om eerlijk te zijn was jij niet mijn eerste keuze voor deze klus. De beoogde
kandidaat, onze “mutual friend & legend” Jean-Claude Sacque, wiens werk meermaals
terugkomt in dit boek, is echter reeds sinds enige tijd vermist. Tijdens één van zijn
spirituele reizen in India zou hij opgepikt worden bij het vliegveld, maar is hij nooit
komen opdagen, de b*st*rdg*y… Soit, hij zou het zeker zelf gewild hebben dat jij
hem vervangt vandaag. Er is bovendien geen andere manier om jou naar Groningen te
krijgen. De afstand is groot, maar het bloedbroederschap is nog even sterk. Hou je broek
aan tijdens de verdediging, dan komt alles goed. Just see what you can do with it…
Dr. M.M. Lange

Paranimf

Lieve zus, het is voor mij een zware taak en verantwoordelijkheid geweest om al die jaren
jouw rolmodel te moeten zijn. Ik deed het echter met veel plezier en ben niet ontevreden
over het eindresultaat. Vandaag jouw beurt om eindelijk iets terug te doen. Ik ben trots
op deze bijzondere dag zo’n pientere, elegante en geestige meid aan mijn zijde te mogen
hebben. Als één van de weinigen, die waarschijnlijk daadwerkelijk heel mijn dissertatie
gelezen heeft, reken ik er wel op dat je zelf de oppositie van repliek dient. Dan sta ik er
zelf wel een beetje bij “alsof ik van het strand kwam”…
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Drs. H.M.T. Lange

Colibri énigmatique

Chère Huguette, lieve mama, soyons brefs : tu as mis ta carrière de côté pour tes enfants,
tu as sacrifié ta vie pour mon enfance heureuse. Une enfance formidable et stable, qui se
reflète dans des performances comme celle d’aujourd’hui. Tu as toujours mis ta famille et
tes moules en première place. Je te suis reconnaissant pour tout l’amour inconditionnel
que tu m’as donné et donnes encore toujours. Et en ce qui concerne ma thèse : J’ai
fiiiniiiiii… (son d’une chasse d’eau dans le fond)
Prof. dr. J.F. Lange

Voodoo Dad

Beste Senior, dit werk is in zekere zin ook een ode aan jou: zonder jou was ik geen arts
geworden, dus zonder jou geen boekie. Daar waar ik nog weleens in de spagaat heb
gestaan tussen mijn chirurgische ambities enerzijds en mijn vermeende creatieve talenten
anderzijds, heb jij er ooit zonder aarzeling of scrupules voor gekozen jezelf nuttig te
maken voor de maatschappij en dit te laten prevaleren boven het cultiveren en uitbuiten
van je bijzondere artistieke gaven. Nooit heb je gebogen voor alle ongetalenteerden die
jou op je pad hebben tegengewerkt (“serve them right to supper…”). Altijd fris van de
lever met volle overgave, enthousiasme en passie doorgaan, jezelf boven de materie en
aardse akkefietjes plaatsend. Wat dat betreft ben jij de vleesgeworden “Herrenmoral”
naar Nietzsches interpretatie. Ik heb daar buitengewoon veel respect voor. Niet alleen
als mens en chirurg, maar ook als vader ben je een voorbeeld: je staat altijd klaar voor je
kinderen, je liefde is onvoorwaardelijk. Dat je ervan overtuigd bent dat de wijk Helpman
naar jou is vernoemd gaat mij echter veel te ver. Bovendien woont de snob in mij in
Villabuurt-West. Afijn… “Amor fati” zou Epictetus zeggen. Of zoals Petomanus: “Amor
flati”…
Drs. B.W.M. Landman

Ma Belle Sirène

Lieve Brechtje, dit proefschrift een magnum opus noemen is een beetje gênant, als je kijkt
naar de twee meesterwerken die jij naar jouw evenbeeld geproduceerd hebt. En dat niet
in een klein decennium, maar in een paar uurtjes. Eeuwig dankbaar hiervoor. De vele
ups met jou mogen beleven maakt me een bevoorrecht mens. De downs overwinnen we
uiteindelijk telkens weer met liefde, “time after time”. Je hebt niet voor de gemakkelijkste
weg gekozen in het leven, ik bewonder enorm hoe je alle ballen, ook al ben je als uroloog
wat gewend, in de lucht probeert te houden. Ik beloof vanaf nu meer tijd voor jou en
jouw twee klonen, dat verdien je! Bisoux!
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Lucie en Lola Lange

24 karaat

Lieve Lucert & Lolus, Juno et Hemera, Lsquared2, Lu+Lo, Koeka en Loost,
niets liever, niets mooier, niets waardevoller.
Dank voor het geven van betekenis aan mijn bestaan.
“Jullie zijn zeg maar echt mijn allessie en zo” (Julius Caesar)
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