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Abstract

Purpose To provide uniform terminology and definition

of post-herniorrhaphy groin chronic pain. To give guide-

lines to the scientific community concerning the prevention

and the treatment of chronic groin and testicular pain.

Methods A group of nine experts in hernia surgery was

created in 2007. The group set up six clinical questions and

continued to work on the answers, according to evidence-

based literature. In 2008, an International Consensus Con-

ference was held in Rome with the working group, with an

audience of 200 participants, with a view to reaching a con-

sensus for each question.

Results A consensus was reached regarding a definition

of chronic groin pain. The recommendation was to

identify and preserve all three inguinal nerves during

open inguinal hernia repair to reduce the risk of chronic

groin pain. Likewise, elective resection of a suspected

injured nerve was recommended. There was no recom-

mendation for a procedure on the resected nerve ending

and no recommendation for using glue during hernia

repair.

Surgical treatment (including all three nerves) should be

suggested for patients who do not respond to no-surgery

pain-management treatment; it is advisable to wait at least

1 year from the previous herniorraphy.

Conclusion The consensus reached on some open ques-

tions in the field of post-herniorrhaphy chronic pain may

help to better analyze and compare studies, avoid sending

erroneous messages to the scientific community, and pro-

vide some guidelines for the prevention and treatment of

post-herniorraphy chronic pain.

Keywords Hernia � Chronic pain �
Consensus conference � Nerve handling

Introduction

Persistent post-herniorrhaphy pain is increasingly recog-

nized, but much controversy still exists in the literature

regarding its incidence, terminology, pathogenesis and

treatment strategies.

With the aim of analyzing these problems and to try to

provide guidelines to the scientific community, a working

group of nine international experts was created in 2007,

selected on the basis of experience and their track records

of publications in this field.
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The working group set up six clinical questions with 23

subdivisions (Table 1) and continued to work for 1 year on

the answers, according to the current evidence-based lit-

erature. Analyzing the literature, the panel assessed not

only the level of evidence (LE) but also the grade of rec-

ommendations (GR) in each published study cited. They

also examined each article, reading the entire paper, eval-

uating its statistical validity and appropriateness of the

terminology used.

A meeting on these topics was held in Rome on the

21–22 April 2008 at the Catholic University of the Sacred

Heart. The Consensus Conference was organized in two

sections: the first was a closed session reserved for the

working group, who had tried to reach a consensus for each

of the six questions studied during the previous year. The

second session was open to an international audience of

about 200 participants. During this session, the working

group repeated their corresponding presentations. Subse-

quently, the audience gave their answers (by electronic

vote) to the statements prepared by the working group after

each presentation, consisting of a review of the current

literature for every single question.

The results that emerged from both the working group

and the international consensus meeting with the audience

represent the proposed guidelines at this moment in time.

The Consensus Conference was held under the aegis of

the Italian Chapter of the European Hernia Society and the

Italian Surgical Society.

Table 1 List of clinical

questions
Clinical questions

1. Definition and terminology

a. Is there any difference between nociceptive vs neuropathic pain?

b. Definition of post herniorrhaphy neuropathic pain

c. Incidence and terminology

d. Interval between the repair and development of pain to qualify for diagnosis of chronic pain

2. Groin neuroanatomy

Neuroanatomy in front of trasversalis fascia

Neuroanatomy behind the trasversalis fascia

a. Is it possible to see all three nerves?

b. Are the nerves covered by an investing fascia or are they naked without a protective fascia to act as a

barrier against the mesh?

c Could the covering fascia be damaged, or it is advisable to protect it?

d. Is the intramuscular segment of the iliohypogastric nerve at risk when a sutured is passed through the

internal oblique muscle

3. Effect of nerve identification on the rate of postherniorraphy chronic pain

a. Is there any correlation between identification vs non-identification of the three inguinal nerves and

chronic pain?

b. Should the identified nerve be preserved, divided, and resected (neurectomy)?

c. Should the identified nerve be isolated or left in its natural bed without manipulation and care taken to

not remove the covering fascia of the nerve?

d. Should a suspected injured nerve or a nerve being repaired be saved by all means or resected?

e. Should the cut ends of the nerve be left alone, ligated, or cauterized?

f. How can the inguinal segment of the genital branch of the genitofemoral nerve be identified and

protected during the open procedure?

g. Should the cremasteric layer be saved or resected?

4. Effect of glue vs suture on the rate of chronic pain after Lichtenstein repair

a. When glue is used, should we still identify and protect the nerves?

5. Prophylactic neurectomy to reduce the rate of post herniorrhaphy chronic pain

a. Is there convincing evidence that prophylactic division or resection of nerves during hernia repair will

reduce the rate of chronic pain?

6. Surgical treatment of chronic groin and testicular pain

a. When to consider medical pain management treatment and when surgical treatment?

b. Should surgical treatment of chronic neurophatic pain include all the three nerves?

c. Should the intramuscular segment of iliohypogastric be included in triple neurectomy?

d. Method of follow up (physical exam vs.telephone) and for how long?
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Definition and terminology

The overall literature is somewhat confusing regarding the

definition of neuropathic pain, and hence the assessment of

pain and its consequences in most trials have not been well

defined [7, 20, 29, 32, 48, 49]. More recently, several

questionnaires and validated score systems have been

presented, concluding that pain should be assessed at rest

as well as during well-defined functions corresponding to

daily life tasks, including questions about pain influencing

sexual function like dysejaculation [26, 31, 43, 58, 61].

Is there any difference between nociceptive vs

neuropathic pain?

The current definition of neuropathic pain is a pain caused

by direct nerve injury [60] characterized by various

types of sensory dysfunction (hyperalgesia, hypoesthesia,

allodynia, etc.) in the surgical area. This differs from

nociceptic pain, which is due to tissue injury or an

inflammatory reaction [2]. However, recent studies in post-

herniotomy patients without pain have also demonstrated

the significant occurrence of sensory disturbances com-

pared to the un-operated side [4], indicating that, during

both open and laparoscopic groin hernia repair, most

patients develop some type of nerve lesion with secondary

sensory disturbances, but that only a proportion (probably

around 10%) will lead to a chronic pain [32]. Although

preoperative pain may be related to the risk of developing

chronic pain, there are no signs of preoperative sensory

dysfunction in patients with or without pain [3]. Also, it

should be emphasized that symptoms and signs in sus-

pected neuropathic pain are very unspecific [56], and pre-

vious suggested classification of post-herniorrhaphy pain

syndromes [40] requires further documentation of validity

and further discussion of the consequences for the choice

of treatment.

Obviously, a groin hernia repair with a mesh implant

can lead to chronic nociceptive pain due to the continuous

inflammation around the mesh. However, so far no study

has clearly differentiated neuropathic pathogenesis from

inflammatory pathogenesis, since the mesh inflammation

by itself may lead to nerve damage. Therefore, studies are

in progress based on well-defined neurophysiological

assessments to identify sub-groups with different types of

neuroplasticity (wind-up phenomena, allodynia, reduced

pressure pain thresholds, hypoesthestia, etc.), which

hopefully will be able to identify patients who can be re-

operated [5, 6] versus those requiring pharmacological

treatment [30].

In short, at present we are unable to clearly differentiate

chronic neuropathic from nociceptive pain following groin

hernia repair, although nerve damage seems to be a pre-

requisite for development of chronic pain [32, 37].

Definition of post herniorrhaphy neuropathic pain

The International Association for the Study of Pain (IASP

[11]) defines chronic pain as a pain lasting for [3 months

after the injury. Most papers use this definition for post-

operative herniorrhaphy chronic pain; however, this defi-

nition has been based on non-surgical chronic pain.

In an attempt to unify the terminology, the working

group, according also to the IASP definition, decided on

the following definition for chronic post herniorrhaphy

neuropathic pain: a pain arising as a direct consequence of

a nerve lesion or a disease affecting the somatosensory

system, in patients who did not have groin pain before their

original hernia operation, or, if they did, the post-operative

pain differs from the pre-operative pain.

A present, clinical diagnosis of neuropathic pain is not

well defined.

Incidence and terminology

Regarding the incidence of chronic pain, the data present

in literature are pretty heterogeneous: this variance

(0.7–43.3%) is due to differing definitions of chronic pain,

different times of assessment and different methods of

measurement. However, reviewing the literature [36], the

working group agreed to a prevalence of 0.5–6% for the

rate of debilitating pain affecting normal daily activities or

work.

Another important issue was the need to provide a

uniform terminology to be used in this field. In fact, the

terms ‘‘division’’, ‘‘resection’’, ‘‘dissection’’, ‘‘transection’’,

‘‘section’’ and ‘‘neurectomy’’ are often used and reported

wrongly, influencing and distorting the real results of

studies, with important and practical implications regarding

the treatment of chronic pain [12]. A clear example of this

aspect is, for instance, the incorrect interpretation of Pic-

chio’ s paper [54], which is often cited as a study dem-

onstrating that pain is not affected by elective division of

the ilioinguinal nerve, whereas, reading the whole paper, it

is possible to find out that the author actually performed a

neurectomy (dividing the nerve lateral to the internal ring)

instead of a simple division of the nerve in the operative

field. Consequently, the results of this paper have often

been distorted, which may also give the erroneous message

that the nerves may be sectioned during operation at any

level of the inguinal canal without any consequence [10].

With the aim of providing a uniform terminology, the

working group decided to recommend the following

nomenclature:
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• Cutting or dividing a nerve means interrupting the

continuation of a nerve.

• Resection of a nerve or neurectomy means removing a

segment of a nerve along the inguinal canal.

It is also appropriate to mention the handling of the cut

ends (ligation, cauterization or nothing) of the proximal

and distal residual nerve.

Interval between the repair and development of pain

to qualify for a diagnosis of chronic pain

Prospective detailed studies in groin hernia repair have

shown a predominantly continuous development of per-

sistent pain, since patients who have significant pain 1 and

4 weeks postoperatively have a three- to ten-fold higher

risk, respectively, of continuing into persistent pain [23].

There is less detailed information on the frequency and

mechanisms of developing chronic post-herniotomy pain

after a ‘‘pain-free’’ period. Finally, the question of ‘‘burn-

out’’ of a chronic pain syndrome has been assessed in a

nationwide series [1, 20], where, at 6 years postoperatively,

the incidence of pain influencing daily activities decreased

by about 50% [1]. More studies are required in the same

well-defined patient population to identify the incidence

and mechanisms for developing a ‘‘new’’ chronic pain after

an initial pain-free period.

To provide the scientific community with a provisory

definition, the working group suggests that, for inguinal

chronic pain only, the IASP [26] definition be modified

from 3 months after surgery to more than 6 months after

hernia surgery.

Groin neuroanatomy

Neuroanatomy in front of trasversalis fascia

The inguinal canal is crossed by three sensory inguinal

nerves: the ilioinguinal, iliohypogastric and genital branch

of genitofemoral nerve [38, 63].

Neuroanatomy behind the transversalis fascia

Behind the transversalis fascia the preperitoneal space is

divided into two compartments by a septum. According to

one school [16], this septum is the deep layer of the

transversalis fascia, while another school [44], based on

embryology, states that it is independent of the transver-

salis fascia. Regardless of the source, there are two com-

partments in the preperitoneal space: the parietal

compartment between the transversalis fascia and the

septum and visceral compartment between the septum and

the peritoneum. The visceral compartment contains the

bladder and prostate.

Is it possible to see all three nerves?

Some authors think that nerve identification during open

hernia surgery could influence the incidence of postoper-

ative chronic pain [13, 17, 35]. However, it is not clear if it

is always possible to identify all three nerves, and this issue

has not received due attention. According to the Nether-

lands Hernia Registry, only 32% of surgeons identify the

iliohypogastric nerve during hernia repair, and only 36%

identify the genital branch of the genitofemoral nerves

[64].

Looking at the literature, only two anatomical studies

have investigated the presence and course of the three

inguinal nerves together [55, 64], while others have

investigated the presence and course of only one or two

inguinal nerves [8, 9, 19, 27, 39, 42, 47, 50, 51, 53, 62].

From all these studies it is possible to conclude that,

irrespective of course of these nerves individually, the ili-

oinguinal and iliohypogastric nerve and genital branch are

present at a mean of 96, 94 and 90%, respectively (LE 3b;

GR‘‘B’’). However, this does not imply that they also are

identifiable during open hernia repair. For example, in the

study by Rab et al. [55], the ilioinguinal nerve was incor-

porated in the genitofemoral nerve, lateral to the deep

inguinal ring in 44% of cases. Moosman et al. [45] report

the same course in 35% of patients. Furthermore, these

percentages account for the nerves individually, irrespec-

tive of the presence and course of the other nerves.

Therefore, according to literature data, the working

group estimates that in 70–90% of cases it is possible to

identify all three inguinal nerves as three single nerves (LE

5; GR‘‘D’’), while the international audience deemed that it

is possible to identify all three nerves in only 40% of cases,

reflecting daily activity, at the present time, in operating

rooms worldwide.

Are the nerves covered by an investing fascia or are they

naked without a protective fascia to act as a barrier

against the mesh?

The ilioinguinal nerve arises from the 12th thoracic and

first lumbar nerves. It enters the groin through the tras-

versus abdominis muscle, medial to the anterior superior

iliac spine, and here it is located over the spermatic cord

(infrequently under the cremasteric muscle), covered and

protected from the mesh and perineural scaring by the

investing fascia of the internal oblique muscle.

The iliohypogastric nerve also arises from the 12th

thoracic and first lumbar nerves. It enters the groin through

the transversus abdominis muscle. It is located between the
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external and internal oblique layers covered and protected

by the investing fascia of the internal oblique muscle. This

nerve is easily visualized by separating these two layers. It

has an easily visible part over the internal oblique apo-

neurosis and a hidden part within the internal oblique

muscle. In fewer than 5% of patients the iliohypogastric

nerve is under the internal oblique aponeurosis in the

inguinal region. During repair of hernias in these patients,

the subaponeurotic course of the nerve must be determined

by noting the location of its exit at the small point of

attachment between the internal and external oblique

aponeurosis. The surgeon should avoid placing suture or

staple below the above mentioned point because the course

of the nerve under the internal oblique aponeurosis is

inferiorly and laterally [14, 64]. Furthermore, Amid reports

that the intramuscular segment of the nerve runs along the

lower edge of the internal oblique muscle in 10% of 210

patients who have undergone extended triple neurectomy

[14].

Additionally, adipose connective tissue may be inter-

posed, filling musculoaponeurotic deficiencies in the

internal oblique muscle that are present in approximately

48% of patients [19].

The genital branch of the genitofemoral nerve, origi-

nating from the first and second lumbar nerves, enters the

groin through the deep ring. It is located under the cord,

next to the external spermatic vessels, covered by the

deep cremasteric fascia and cremasteric muscle that is

derived from the fibres of the internal oblique and tras-

versus abdominis muscle. The main trunk of the genito-

femoral nerve, the preperitoneal segment of its genital

branch as well as its femoral branch, are located in the

parietal compartment of the preperitoneal space and have

no fascial coverage to protect them from direct contact

with mesh.

Although it is generally believed to be difficult to see

this small nerve, its location can be easily determined by

the so called visible ‘‘blue line’’ [18], consisting of the

external spermatic vein that is always adjacent to the nerve.

It is not actually necessary to always identify the nerve, but

it is important to know where is located and to save the

external spermatic vessels, reserving its identification only

in case of bleeding of the external spermatic vessels or in

case of cremasteric muscle resection.

Both the working group and the international audience

concluded that ilioinguinal and iliohypogastric nerves are

both covered by the investing fascia of internal oblique

muscle, and that the inguinal segment of the genital branch

is covered by the deep cremasteric fascia. In fact, between

the external oblique aponeurosis and the internal oblique

muscle lies a layer of areolar connective tissue.

Could the covering fascia be damaged, or is it advisable

to protect it?

There are initial experimental data that direct contact of

mesh with nerves leads to neuropathy due to certain

ultrastructural changes in the nerves. These reports are

consistent with the preliminary results of ongoing study by

Amid into structural changes in nerves in patients suffering

from postherniorrhaphy pain (P.K. Amid, unpublished

data). Leaving intact the deep cremasteric fascia covering

the genital branch of the genitofemoral nerve under the

cord, the nerve is protected from perineural scaring and

direct contact with mesh.

If the funiculus is luxated from the inguinal floor, the

cremasteric fascia encircling the genital branch and crem-

asteric vessels should be included. To a certain extent this

could protect not only the genital branch but also the

parasympathic paravasal nerves and other contents of the

spermatic cord against future mesh and fibrosis (LE 5;

GR‘‘D’’).

Both the working group and the international audience

deemed that dissection of the upper and lower leaf of the

aponeurosis of the external oblique muscle should be

conducted as close to the aponeurosis as possible in order

to prevent dissection of the areolar and adipose connective

tissue layer that form a protective barrier between the

nerves and the future mesh or fibrotic tissue (LE 5;

GR‘‘D’’).

Is the intramuscular segment of the iliohypogastric

nerve at risk when a suture is passed through

the internal oblique muscle?

According to a Dutch anatomical study, the iliohypogastric

nerve runs at a mean of 2.4 (range 1.5–4.4) cm cranially to

the internal ring [64] (LE 3b; GR ‘‘B’’).

In 11% of cases, the iliohypogastric nerve is still intra-

muscular when coursing cranial to the internal ring, and

perforates the internal oblique muscle approximately

halfway along, and cranially to, the spermatic cord (LE 3b;

GR‘‘B’’) [64]. The intramuscular segment of the iliohy-

pogastric nerve is the most vulnerable neural structure

during open inguinal hernia repairs, passing suture through

the internal oblique muscle. During the Lichtenstein repair,

fixation (suturing or stapling) of the upper edge of the mesh

to the internal oblique muscle instead of its aponeurosis

(the so-called conjoint tendon) should be avoided as it can

injure the intramuscular portion of the iliohypogastric

nerve.

In such cases, ignorance of the course of this nerve

exposes this nerve to possible injury.
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Effect of nerve identification on the rate

of postherniorraphy chronic pain

Is there any correlation between identification vs non-

identification of the three inguinal nerves and chronic

pain?

Much controversy still exists in the literature regarding

which treatment to carry out for the ilioinguinal, iliohy-

pogastric and the genital branch of genitofemoral nerves

during hernia repair. The majority of surgeons still do not

detect them, as recently confirmed for the iliohypogastric

nerve (detected in only 32% of cases), and for the genital

branch of the genitofemoral nerves (detected in only 36%

of cases) [64]. An Italian prospective multicenter study of

973 cases, and a French single center study of 1,332 cases are

the only two published studies reporting the results of the role

of the identification of all three inguinal nerves (2,305 cases

all together) with a long follow-up period (ranging from 1 to

5 years) [13, 35]. Both studies concluded that identification

and preservation of all three inguinal nerves (this was the

case in 924 patients considering the two papers together)

during open inguinal hernia repairs (with or without mesh)

reduces chronic incapacitating groin pain to less than 1%: the

mean incidence of chronic pain was 0.8% (range 0–1.6%).

The Italian study also demonstrated that the risk of devel-

oping inguinal chronic pain increased with the number of

nerves concomitantly undetected (RR 19.2; CI 2.3–157.7;

P \ 0.006). Likewise, the division of nerves was correlated

strongly with the presence of chronic pain (RR 28.6; CI

2.6–31.2; P \ 0.001) [13].

Accordingly, literature data, the working group and the

international audience all concluded that the identification

and protection of all three inguinal nerves decreases the

risk of developing postoperative severe chronic pain.

For all these reasons, we strongly suggest that the

identification of all three nerves plays an important role in

reducing the risk of post operative chronic pain.

Should the identified nerve be preserved, divided,

resected (neurectomy)?

All the published studies report data concerning division or

neurectomy versus preservation of only a single nerve

(generally the ilioinguinal nerve, probably because it is the

easiest to recognize during hernia repair) without giving

any data concerning the other two nerves, forgetting that all

three nerves contribute to the sensory innervation of the

groin [11]. Thus, results from studies with even an appar-

ently high level of evidence grade of recommendation may

be distorted because the two nerves not considered could

be unintentionally divided or injured during the operation

and, for this reason, chronic pain could result [11].

In Ravichandran [57] (LE 2b; GR‘‘B’’) and Mui [46]

(LE 1b; GR ‘‘A’’) studies (reporting results of preservation

versus neurectomy of only the ilioinguinal nerve) the

results are also limited by small sample size, with only 20

and 50 patients, respectively, in each arm, leading to low

statistical power, and the follow-up at 6 months is too

short; also in Dittrik’s study [28] (LE 2b; GR ‘‘B’’) the

distribution between the two arms is not homogeneous (66

patients vs 24 patients).

Picchio [54] (LE 1b; GR ‘‘A’’) reports that pain is not

affected by elective neurectomy (according to the new

nomenclature) of the ilioinguinal nerve, as also reported by

Pappalardo [52] for iliohypogastric neurectomy.

Thus, literature data, the working group and the inter-

national audience concluded that identification and pro-

tection of all three nerves during open inguinal hernia

repair (with or without mesh) reduces the risk of chronic

incapacitating pain to less than 1%.

Should the identified nerve be isolated or left in its

natural bed without manipulation, and should care be

taken not to remove the covering fascia of the nerve?

No published data are available regarding manipulation vs

no manipulation of the preserved nerve. However, taking

anatomical studies into consideration [63], the working

group suggests to avoid removing the nerves from their

natural bed as much as possible and not to remove the

covering fascia (L.E. 5 G.R.D).

Should a suspected injured nerve or a nerve in the way

of repair be saved by any means possible or resected?

Current literature concerning this point is inconsistent and

opinions differ considerably. Indeed, no published data are

available.

Some authors emphasize that when an injury has

occurred, the intramuscular portion of the nerve must be

resected, and that merely dividing the nerve at the point of

its emergence is inadequate [10, 14]. These data are sup-

ported by the increasing success rate of pain relief with

extended versus standard neurectomy procedures obtained

by Amid [14] for patients with chronic postherniorrhaphy

pain (LE 4; GR‘‘C’’), and by Alfieri’s results [13] reporting

that the increased risk of developing chronic pain with the

number of nerves divided could be explained by the fact

that resection of the unidentified nerve has generally been

performed distal to its origin, leaving the site of the injured

nerve intact to continue to generate a pain signal and

exposing it to neuroma formation (LE 5; GR ‘‘D’’). At the

same time, there is no scientific evidence that the cut end of

the nerve should be left exposed or buried in the muscle.

However, during the consensus conference, the working
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group and the international audience agreed to recommend

to completely remove a suspected injured nerve or a nerve

in the way of repair, and implant the proximal cut end in

the muscle, waiting for definitive results from literature

(L.E. 5 G.R.D).

Should the cut ends of the nerve be left alone, ligated,

or cauterized?

No published data are available concerning the treat-

ment of cut ends of nerves and, consequently, it is

impossible to suggest any scientific recommendation.

This aspect was well evident from the contrasting

opinions of the participants attending the international

audience session.

How can the inguinal segment of the genital branch

of genitofemoral nerve be identified and protected

during the open procedure?

Identifying and protecting the inguinal segment of the

genital branch nerve during hernia repair is not a difficult

step. It can be recognized by identifying and keeping the

external spermatic vein (the so-called ‘‘blue line’’) with the

cord. However the genital branch nerve can be damaged if

inadvertently sectioned, entrapped, or secured, for example

if a continuous suture is introduced along the inguinal

ligament, or injured if the external spermatic vessels are

divided to skeletonize the cord [10, 15] without its

identification.

Should the cremasteric layer be saved or resected?

No published data are available in the literature. However,

the working group suggests that it is advisable for hernia

mesh repair to save the cremasteric layer in order to reduce

the risk of ilioinguinal and genital branch nerve damage

(L.E. 5; G.R.D).

Effect of glue versus suture on the rate of chronic pain

after Lichtenstein repair

At present in the literature there is no high level of evi-

dence on the effect of glue vs suture on the rate of chronic

pain after Lichtenstein repair: two prospective studies [21–

24] and three controlled clinical trials [25–33] (L.E. 2B;

G.R.B) report a reduced rate of chronic pain (the lowest is

4.5%).

Boyer [21] presented a rate of 4.3% of chronic pain in a

prospective open clinical trial with 350 patients who

underwent Lichtenstein repair with fixation of the mesh

with fibrin sealant.

Canonico reported no late complications in 80 patients

enrolled in a prospective observation study at 1 year after

surgery [24].

In a prospective randomized clinical trial with 46

patients enrolled, Helbling reported a reduction in the rate

of acute pain at 3 months after surgery from 12.5% in the

suture group to 4.5% in the fibrin sealant group [33].

Again, in a prospective control trial, Castaldi reported a

reduced rate of acute pain (11.4%) in a fibrin sealant group

versus a control group (37.1%) at 1 month after surgery

[25]. Hidalgo reported 55 patients who underwent bilateral

inguinal hernia repair in one operation with the Lichten-

stein technique: on the right side the mesh was fixed with

polypropylene stiches; on the left side fibrin glue was used.

Pain was more often present and more frequent on the right

side, although tolerable in all cases [34].

The final results of another, multicenter, prospective,

controlled, blinded, randomized, study to evaluate pain and

further disabling complications in patients undergoing

Lichtenstein technique for primary inguinal hernia repair

by fixing the mesh with fibrin sealant versus sutures are

awaited.

When glue is used, should we still identify and protect

the nerves?

No data are present in the literature regarding whether

nerves should be identified and protected even if glue is

used. However, the working group and a large percentage

of the international audience (82.5%) agreed that nerves

should be identified and protected in any case (L.E. 5;

G.R.D).

Prophylactic neurectomy to reduce the rate of post

herniorrhaphy chronic pain

Is there convincing evidence that prophylactic division

or resection of nerves during hernia repair will reduce

the rate of chronic pain?

Three randomized trials have examined the effect of pro-

phylactic neurectomy on chronic pain, [46, 54, 57]. In all

three trials, the ilioinguinal nerve was either divided or

partially resected, and patients were assessed for pain,

numbness and touch and pain sensation at 1, 6 and

12 months. None of these studies found differences in pain

or numbness, although one [57] found significant

improvements in activities such as cycling and walking in

favor of the nerve division group. In a prospective study of

973 patients undergoing inguinal hernia repair where all

nerves were identified, nerve division was associated with

an increased risk of moderate to severe pain [13].
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The working group, in agreement with the published

results in literature, agreed to conclude that there is no

evidence that prophylactic neurectomy reduces chronic

pain after inguinal hernia repair. On the contrary, indirect

evidence suggests that identification and preservation of all

nerves may be beneficial [13, 17, 35]. However, further

studies addressing this issue are required.

Surgical treatment of chronic groin and testicular pain

When to consider medical pain management treatment

versus surgical treatment?

Initial acute postoperative pain treatment should be as

effective as possible and standard pharmacological pain

treatment (gabapentanoids, tricyclics, etc.) [30] for neuro-

pathic pain should be instituted earlier in patients with

severe pain. The question of whether this may reduce

development of chronic pain is debatable in the absence of

any conclusive data [22]. Likewise, there are no conclusive

data in literature on whether a switch from medical treat-

ment to surgical treatment in the management of chronic

groin post-operative pain is effective.

The working group decided to consider reasonable sur-

gical treatment only after 1 year postoperatively, when the

inflammatory response has decreased, and only when pain

intensity curtails activity and conventional treatment has

failed (L.E. 5, G.R.D). However, a multi-center protocol

collaboration is required to define indications for surgery

vs medical treatment approaches.

Finally, we need data on how to treat patients with

immediate very severe postoperative pain of a neuropathic

pain type, suggesting nerve entrapment either by sutures,

clips or tacs, and where acute re-exploration with allevia-

tion of the causative factor may be indicated.

Should surgical treatment of chronic neuropathic pain

include all three nerves?

Triple neurectomy is reported to be a proven surgical

treatment for chronic postherniorrhaphy pain intractable to

multidisciplinary pain management, with a success rate of

operation ranging from 80 [41] to 95% [14, 59], while

neurolysis has been demonstrated not to be a viable sur-

gical procedure.

Triple neurectomy should be reserved for those patients

who do not respond to non-surgical pain management

treatment, but were pain-free prior to their original hernia

repair, or if they did have pain, their post-operative pain

was different from their pre-operative pain, and has the

characteristic features of neuropathic pain.

In agreement with the three major published studies

cited above, the working group and the international

audience recommend that, when indicated, surgical treat-

ment of chronic neuropathic pain should include all three

nerves.

The surgical treatment of pain may pose different

problems after placement of mesh in the parietal com-

partment of the preperitoneal space (during both open

and laparoscopic hernia repair). In fact, during laparo-

scopic hernia repair, nerves in front of the trasversalis

fascia are at risk of entrapment by fixating devices [14].

As explained above, behind the trasversalis fascia, the

main trunk of genitofemoral nerve, the preperitoneal

segment of its genital branch as well as its femoral

branch, which are located in the parietal compartment

of the preperitoneal space, have no fascial coverage

to protect them from direct contact with the mesh.

Moreover, the nerves within the preperitoneal space are

not easily accessible during operative exploration and,

consequently, surgical treatment of inguinodynia and

orchalgia after preperitoneal hernia repair is less likely

to improve the patient’s symptoms. Possible treatment

for neuropathy following open and laparoscopic pre-

peritoneal repair is proposed by transabdominal or

extraperitoneal approach to the retroperitoneal space for

transaction of peri-inguinal nerve over the psoas muscle

[16].

Should the intramuscular segment of iliohypogastric

be included in triple neurectomy?

Recent observations of groin neuroanatomy have prompted

a modification of Amid’s neurectomy technique to include

a more extensive resection of the iliohypogastric nerve and,

for patients with orchalgia, resection of nerves within the

lamina propria of the vas deferens as well.

Amid reports to have improved the outcome of tripe

neurectomy in 210 patients, resecting the intramuscular

portion of the iliohypogastric nerve, instead of cutting the

nerve at the point of its emergence from the internal

oblique muscle. The nerve should be followed and sev-

ered proximal to the surgical field of the original hernia

repair. Although a firm conclusion should not be drawn

from such a small number of cases, Amid also reports that

resection of the paravasal nerves seems to be a useful

addition to a triple neurectomy for patients with orchalgia

associated with inguinodynia, to eliminate testicular pain

[14].

Consequently, the working group suggest including the

intramuscular segment of the iliohypogastric nerve during

triple neurectomy operation, even at the lowest LE and GR

(LE 5; GR D).
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Method (physical examination vs telephone) and length

of follow up

In order to provide new and improved knowledge on the

development of persistent postherniotomy pain, we need

to have large consecutive series with continuous follow

up including physical examination and neurophysiologi-

cal assessment [2] initially about every 6 months, and

annually after about 2 years. Such examinations should

also include preoperative characteristics of the patient

(nociceptive functions, pain genes, psycho-social factors,

pain in other parts of the body, etc.) [32, 37] and detailed

intraoperative descriptions of nerve handling and place-

ment of suture/clips/mesh, when appropriate. The work-

ing group suggests physical examination, including a

quantitative sensory test (QST). Follow up is indefinite

(natural course).

Conclusions

Although chronic pain following inguinal hernia repair is a

well known complication, much confusion still exists

regarding definitions, terminology, neuroanatomy, and its

prevention and treatment.

A lot of controversy also still exists with regard to the

role of inguinal nerves in the genesis of post-herniorrhaphy

inguinodynia and orchalgia, as well as the treatment of the

three inguinal nerves, the role of glue during inguinal

hernia repair, and the treatment of groin chronic pain.

In the present study, we report the results of an inter-

national consensus conference held in Rome in 2008, to

which an expert group of nine people (working group) and

an international audience of 200 people took part.

Here, we provide the terminology and definitions to be

used in the field of groin chronic pain, prepared by the

international consensus conference, and some guidelines,

valid at the present time, for some of the above-mentioned

problems; others remain open questions.

• The incidence of debilitating chronic pain after any

form of open or laparoscopic repair affecting normal

daily activities or work has been estimated to be from

0.5 to 6.0%.

• Post-herniorraphy pain was defined as pain arising as a

direct consequence of a nerve lesion or a disease

affecting the somatosensory system, in patients who did

not have groin pain before the original operation or, if

they did, the post-operative pain was different from

their pre-operative pain. The working group suggests to

modify the IASP definition [26] to include only chronic

pain that is present from 3 months after surgery and

which lasts beyond 6 months after surgery.

• The clinical diagnosis of neuropathic pain cannot be

defined at present.

• The management of inguinal nerves during a hernia

operation must be described in the operative notes

using the following terminology: cutting or dividing a

nerve means interrupting the continuation of a nerve;

resection of a nerve or neurectomy means removing a

segment of a nerve along the inguinal canal. It is

appropriate to mention the handling of the cut ends

(ligation, cauterization or nothing) and the proximal

and distal level of section.

• The international audience results indicated that it is

possible to identify the ilioinguinal, iliohypogastric and

genital branch of genitofemoral nerves in only 40% of

cases, reflecting the daily practise in operating rooms

worldwide, where the majority of surgeons continue not

to detect them. On the contrary, the working group, in

agreement with literature data, estimates that it is

possible to identify all three nerves as single nerves in

70–90% of patients.

• Both the working group and the international audience

agreed to recommend to identify and preserve all three

inguinal nerves, because, according to current literature

data, this seems to reduce the risk of post-operative

chronic pain; however, if a nerve is in the way of a

repair or is suspected to have been injured during the

operation, the consensus view was to recommend to

completely remove it, but never simply cut the nerve

leaving the two stumps of nerve in the surgical field.

However, no scientific recommendation is possible

regarding the treatment of the cut ends of the nerve, or

on resectioning or preserving the cremasteric layer.

• No definitive results on the effect of glue versus suture

on the rate of chronic pain are available.

• The working group agreed to recommend medical pain

management as the first choice in the treatment of post-

operative chronic pain. If medical treatment has failed

for more than 1 year after operation, and if pain

intensity interferes with normal daily activities, then

triple neurectomy is indicated. This operation should be

performed only by experienced hands.
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Nazarian S, Dia A (2007) Anatomical basis of neuropathies and

damage to the ilioinguinal nerve during repairs of groin hernias

(about 100 dissections). Surg Radiol Anat 29(8):675–681

48. Nienhuijs S, Staal E, Strobbe L, Rosman C, Groenewoud H,

Bleichrodt R (2007) Chronic pain after mesh repair of inguinal

hernia: a systematic review. Am J Surg 194:394–400

49. O’Dwyer PJ, Alani A, McConnachie A (2005) Groin hernia

repair: postherniorrhaphy pain. World J Surg 29:1062–1065

50. Oelrich TM, Moosman DA (1977) The aberrant course of the

cutaneous component of the ilioinguinal nerve. Anat Rec

189(2):233–236

51. Papadopoulos NJ, Katritsis ED (1981) Some observations on the

course and relations of the iliohypogastric and ilioinguinal nerves

(based on 348 specimens). Anat Anz 149(4):357–364

52. Pappalardo G, Frattaroli FM, Mongardini M, Salvi PF, Lombardi

A, Conte AM, Arezzo MF (2007) Neurectomy to prevent per-

sistent pain after inguinal herniorraphy: a prospective study using

objective criteria to assess pain. World J Surg 31(5):1081–1086

53. Peschaud F, Malafosse R, Floch-Prigent PL, Coste-See C,

Nordlinger B, Delmas V (2006) Anatomical bases of prolonged

ilio-inguinal-hypogastric regional anesthesia. Surg Radiol Anat

28(5):511–517

54. Picchio M, Palimento D, Attanasio U, Matarazzo PF, Bambini C,

Caliendo A (2004) Randomized controller trial of preservation or

elective division of ilioinguinal nerve on open inguinal hernia

repair with polypropylene mesh. Arch Surg 139(7):755–758

55. Rab M, Ebmer J, Dellon AL (2001) Anatomic variability of the

ilioinguinal and genitofemoral nerve: implications for the treat-

ment of groin pain. Plast Reconstr Surg 108(6):1618–1623

56. Rasmussen PV, Sindrup SH, Jensen TS, Bach FW (2004)

Symptoms and signs in patients with suspected neuropathic pain.

Pain 110:461–469

57. Ravichandran D, Kalambe BG, Pain JA (2000) Pilot randomized

controlled study of preservation or division of ilioinguinal nerve

in open mesh repair of inguinal hernia. Br J Surg 87(9):

1166–1167

58. Staal E, Nienhuijs SW, Keemers-Gels ME, Rosman C, Strobbe

LJ (2008) The impact of pain on daily activities following open

mesh inguinal hernia repair. Hernia 12:153–157

59. Starling JR, Harms BA (1994) Ilioinguinal, iliohypogastric, and

genitofemoral neuralgia. In: Bendavid R (eds) Prostheses and

abdominal wall hernia. Landes, Austin, pp 3351–3567

60. Treede RD, Jensen TS, Campbell JN, Cruccu G, Dostrovsky JO,

Griffin JW, Hansson P, Hughes R, Nurmikko T, Serra J (2008)

Neuropathic pain: redefinition and a grading system for clinical

and research purposes. Neurology 70:1630–1635

61. van Hanswijck de JP, Lloyd A, Hrsfall L, Tan R, O’Dwyer PJ

(2008) The measurement of chronic pain and health-related

quality of life following inguinal hernia repair: a review of the

literature. Hernia 12:561–569

62. Whiteside JL, Barber MD, Walters MD, Falcone T (2003)

Anatomy of ilioinguinal and iliohypogastric nerves in relation to

trocar placement and low transverse incisions. Am J Obstet

Gynecol 189(6):1574–1578 (discussion 1578)

63. Wijsmuller AR, Lange JF, Kleinrensink GJ, van Geldere D, Si-

mons MP, Huygen FJ, Jeekel J, Lange JF (2007) Nerve-identi-

fying inguinal hernia repair: a surgical anatomical study. World J

Surg 31(2):414–420 (discussion 421–422)

64. Wijsmuller AR, Lange JF, van Geldere D, Simons MP, Klein-

rensink GJ, Hop WC, Jeekel J, Lange JF (2007) Surgical tech-

niques preventing chronic pain after Lichtenstein hernia repair:

state-of-the-art vs daily practice in the Netherlands. Hernia

11(2):147–151

Hernia (2011) 15:239–249 249

123


	International guidelines for prevention and management of post-operative chronic pain following inguinal hernia surgery
	Abstract
	Purpose
	Methods
	Results
	Conclusion

	Introduction
	Definition and terminology
	Is there any difference between nociceptive vs neuropathic pain?
	Definition of post herniorrhaphy neuropathic pain
	Incidence and terminology
	Interval between the repair and development of pain to qualify for a diagnosis of chronic pain

	Groin neuroanatomy
	Neuroanatomy in front of trasversalis fascia
	Neuroanatomy behind the transversalis fascia
	Is it possible to see all three nerves?
	Are the nerves covered by an investing fascia or are they naked without a protective fascia to act as a barrier against the mesh?
	Could the covering fascia be damaged, or is it advisable to protect it?

	Is the intramuscular segment of the iliohypogastric nerve at risk when a suture is passed through the internal oblique muscle?

	Effect of nerve identification on the rate of postherniorraphy chronic pain
	Is there any correlation between identification vs non-identification of the three inguinal nerves and chronic pain?
	Should the identified nerve be preserved, divided, resected (neurectomy)?
	Should the identified nerve be isolated or left in its natural bed without manipulation, and should care be taken not to remove the covering fascia of the nerve?
	Should a suspected injured nerve or a nerve in the way of repair be saved by any means possible or resected?
	Should the cut ends of the nerve be left alone, ligated, or cauterized?
	How can the inguinal segment of the genital branch of genitofemoral nerve be identified and protected during the open procedure?
	Should the cremasteric layer be saved or resected?

	Effect of glue versus suture on the rate of chronic pain after Lichtenstein repair
	When glue is used, should we still identify and protect the nerves?

	Prophylactic neurectomy to reduce the rate of post herniorrhaphy chronic pain
	Is there convincing evidence that prophylactic division or resection of nerves during hernia repair will reduce the rate of chronic pain?

	Surgical treatment of chronic groin and testicular pain
	When to consider medical pain management treatment versus surgical treatment?
	Should surgical treatment of chronic neuropathic pain include all three nerves?
	Should the intramuscular segment of iliohypogastric be included in triple neurectomy?
	Method (physical examination vs telephone) and length of follow up

	Conclusions
	Conflict of interest
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


