
1 23

Surgical Endoscopy
And Other Interventional Techniques
Official Journal of the Society of
American Gastrointestinal and
Endoscopic Surgeons (SAGES) and
European Association for Endoscopic
Surgery (EAES)
 
ISSN 0930-2794
 
Surg Endosc
DOI 10.1007/s00464-013-3001-9

EAES Consensus Development Conference
on endoscopic repair of groin hernias

M. M. Poelman, B. van den Heuvel,
J. D. Deelder, G. S. A. Abis, N. Beudeker,
R. R. Bittner, G. Campanelli, D. van
Dam, B. J. Dwars, et al.



1 23

Your article is protected by copyright and all

rights are held exclusively by Springer Science

+Business Media New York. This e-offprint is

for personal use only and shall not be self-

archived in electronic repositories. If you wish

to self-archive your article, please use the

accepted manuscript version for posting on

your own website. You may further deposit

the accepted manuscript version in any

repository, provided it is only made publicly

available 12 months after official publication

or later and provided acknowledgement is

given to the original source of publication

and a link is inserted to the published article

on Springer's website. The link must be

accompanied by the following text: "The final

publication is available at link.springer.com”.



CONSENSUS STATEMENT

EAES Consensus Development Conference on endoscopic repair
of groin hernias

M. M. Poelman • B. van den Heuvel • J. D. Deelder • G. S. A. Abis •

N. Beudeker • R. R. Bittner • G. Campanelli • D. van Dam • B. J. Dwars •

H. H. Eker • A. Fingerhut • I. Khatkov • F. Koeckerling • J. F. Kukleta •

M. Miserez • A. Montgomery • R. M. Munoz Brands • S. Morales Conde •

F. E. Muysoms • M. Soltes • W. Tromp • Y. Yavuz • H. J. Bonjer

Received: 9 April 2013 / Accepted: 23 April 2013

� Springer Science+Business Media New York 2013

Groin hernia repair is one of the most common surgeries,

performed globally in more than 20 million people per year

[1, 2]. Historically, the first surgeries for groin hernias were

performed by the end of the 16th century [3, 4]. Repairs

that involved reduction and resection of the hernial sac and

enforcement of the posterior wall of the inguinal canal by

approximating its muscular and fascial components were

performed by the end of the 19th century. Utilization of

prosthetic material was introduced in the 1960s, initially

only in elderly patients with recurrent inguinal hernias.

Favorable long-term results of these mesh repairs allowed

adoption of mesh repair in a larger group of patients. At the

present time, the majority of surgeons prefer mesh repair of

inguinal hernias.

In the early 1980s, minimally invasive techniques for

groin hernia repair were first reported, adding another

modality to the management of these hernias [4]. Trans-

peritoneal laparoscopic and extraperitoneal endoscopic

techniques, collectively known as endoscopic surgery, have

been developed. There is considerable variation of surgical
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techniques in endoscopic repair of groin hernias, rendering

development of consensus prudent.

The European Association of Endoscopic Surgery

(EAES) initiated a consensus development conference with

on endoscopic groin hernia surgery during its annual con-

gress in 2012. The aim of this conference was to provide

practical guidelines that used available medical evidence

combined with the opinions of an expert panel and the

membership of the EAES. The findings of this conference

are reported here.

Methods

The coordinator of the consensus development conference

(HJB) and two members of the consensus panel (BvdH

and MMP) selected a group of 14 surgeons, representing

the European countries, with both clinical and scientific

expertise in groin hernia surgery. Six medical scientists

supported this panel of experts. Key topics were presented,

adapted, and eventually approved by the panel of experts.

All topics were assigned to two experts and medical

scientists.

The medical scientists performed a critical appraisal of

the literature and selected the best available evidence on

each topic. A literature search was performed of articles

published from 1970 through June 2012 for each specific

topic. All the articles concerning this specific topic were

reviewed, and articles with the highest level of evidence

(LoE) were selected. The LoE was assessed according to

the Oxford classification (Table 1) [5]. The best available

evidence was summarized. PubMed and the Cochrane

database were used. BvdH and MMP supervised the

medical scientists and checked all the searches and

summaries.

A summary of the best available evidence, including

complete search and grading of the LoE of each study, was

completed and distributed to the experts allotted for that

particular topic 2 weeks before the first meeting in

Amsterdam.

First statements were formulated (by HJB) in prepara-

tion of the first meeting. These statements and the summary

of the best available evidence on each topic were given to

the expert panel at the first meeting.

On April 20, 2012, fourteen members of the expert panel

attended a full-day meeting. The coordinator of the con-

sensus development conference, HJB, chaired the meeting.

Each topic was discussed individually. Discussion was

initiated by presenting the summary of the reviewed liter-

ature pertaining to that specific topic by one of the medical

scientists. The levels of evidence of the reviewed articles as

determined by the medical scientists were discussed and

either confirmed or modified.

The statement was submitted to all members of the

expert panel for acceptance. Statements were accepted,

modified, or rejected. Subsequently, each statement was

discussed and the level of agreement was determined. If the

majority agreed, the statement was accepted in the

consensus.

The statements and levels of evidence were distributed

among all members of the expert panel after the meeting

for approval. After approval, the topics and statements

were posted on the EAES Web site before the annual

conference of the EAES on June 22, 2012, in Brussels.
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The members of the expert panel presented all topics,

statements, and associated LoE to an audience of attendees

of the EAES conference. Voting pads allowed all present to

vote in favor or against each statement. The level of con-

sensus (LoC) was determined according to the classifica-

tion shown in Table 2.

The conference was recorded and was posted on the

EAES Web site after the congress was held. EAES mem-

bers could vote in favor of or against the statement through

a secure link. Two reminders to vote were sent by e-mail

by the EAES secretary.

Results

One thousand eighty-one delegates from 82 countries

attended the EAES congress in Brussels in 2012. Of these,

between 92 and 164 surgeons voted during the consensus

conference. After the conference was posted on the EAES

Web site, 17 surgeons voted (at least for some statements)

online.

The LoE, as determined by the expert panel, will be pro-

vided after each statement. The LoC (Table 2) is provided,

including the votes in favor of the statement, the total amount

of votes, and the calculated percentage.

Factors predisposing to developing groin hernias

The impact of predisposing factors on the development of

groin hernias is under debate. Many clinicians assume that

occasional lifting, constipation, and prostatism increase the

risk for developing groin hernias. However, evidence is

lacking [6, 7].

A patent processus vaginalis does predispose for

developing a groin hernia [8]. Patients who have ascites,

who are treated with intra-abdominal dialysis, who have

COPD, and who perform long-term heavy work have an

increased risk for developing a groin hernia as a result of

elevated intra-abdominal pressure [6, 7]. Surgery in the

lower abdomen such as an open appendectomy or prosta-

tectomy might cause a groin hernia [6, 7].

Hernias of the abdominal wall represent weakening of

the muscular and fascial layers of the abdominal wall.

Collagen is an important cross-link providing strength to

such tissues. Therefore, deficiencies of collagen metabo-

lism may cause hernias. There are 12 types of collagen in

the human body; the proper balance between these indi-

vidual collagen types is essential to the strength of the

collagen-rich tissues. Changes in the collagen metabolism

can either be due to external factors like smoking or can

have a genetic predisposition [6, 7]. An altered collagen

metabolism manifested by a decreased type I:III collagen

ratio seems to be the underlying biologic source of

abdominal wall hernia formation [9].

Patients with an abdominal aortic aneurysm (AAA) have

an increased propensity for abdominal wall hernia

Table 2 Classification of consensus

Strength of

consensus

Percentage of

agreement

Strong consensus [95 % of participants

Consensus 75–95 % of participants

Majority 50–75 % of participants

No consensus \50 % of participants

Table 1 Oxford classification

for levels of evidence

RCT randomized controlled

trial, SR systematic review

See also http://www.cebm.net

Level Therapy/prevention, etiology/harm Prognosis

1a Systematic review (with homogeneity) of RCTs SR of inception cohort studies; validated in

different populations

1b Individual RCT (with narrow confidence

interval)

Individual inception cohort study with C80 %

follow-up; validated in a single population

1c All or none All-or-none case series

2a SR (with homogeneity) of cohort studies SR (with homogeneity) of either retrospective

cohort studies or untreated control groups in

RCTs

2b Individual cohort study (including low quality

RCT; e.g., \80 % follow-up)

Retrospective cohort study or follow-up of

untreated control patients in an RCT

2c ‘‘Outcomes’’ research; ecological studies ‘‘Outcomes’’ research

3a SR (with homogeneity) of case–control studies

3b Individual case–control study

4 Case series (and poor-quality cohort and case–

control studies)

Case series (and poor-quality prognostic cohort

studies)

5 Expert opinion without explicit critical

appraisal; or based on physiology, bench

research, or ‘‘first principles’’

Expert opinion without explicit critical

appraisal; or based on physiology, bench

research, or ‘‘first principles’’
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development. In a meta-analysis [10], the correlation

between AAAs and abdominal wall hernias was confirmed.

The study compared the incidence of incisional and

inguinal hernias in patients with AAAs to patients with

aortoiliac occlusive disease and found a relative risk of

inguinal hernia of 2.3 (odds ratio 2.30; 95 % confidence

interval 1.52–3.48; p \ 0.0001).

Patients with a decreased type I:III collagen metabolism

and patients with an AAA are thought to share a systemic

connective tissue defect affecting the structural integrity of

the aortic and the abdominal wall. The exact pathogenesis

is unknown.

In a Swedish cohort study [11] of 1,072 HIV-infected

male patients receiving antiretroviral therapy, an increased

incidence of abdominal wall hernias was reported. The

underlying mechanism and cause of this finding were

unknown.

Statements

1. Occasional lifting, constipation, and prostatism do not

predispose to the development of groin hernia. (LoE:

3; LoC: majority, 68 of 110 = 62 %)

2. In patients with aneurysmal disease, the incidence of

groin hernia is increased. (LoE: 3; LoC: majority, 60

of 115 = 52 %)

Assessment of groin hernia

In daily practice, the majority of groin hernias can be

diagnosed accurately by physical examination. Imaging

studies are only indicated when the presence of a groin

hernia is unclear or when the clinician is unsure whether

the swelling in the groin is caused by a hernia [12, 13].

However, in case of groin pain without swelling at clinical

presentation, the diagnosis of a groin hernia by physical

examination can be challenging [14], and additional

imaging may be necessary to identify the actual groin

pathology [15]. Herniography, radiography of the pelvic

area after intraperitoneal injection of radio-opaque dye, has

been the standard imaging procedure since 1967 [16].

However, this is an invasive procedure with an inherent

risk of visceral or vascular damage. A review showed an

overall sensitivity rate ranging from 81 to 100 % and a

specificity rate from 92 to 98.4 %. Other noninvasive

imaging modalities such as ultrasound, computed tomo-

graphic (CT) scan, and magnetic resonance imaging (MRI)

have been evaluated.

A noncontrast CT scan has an overall accuracy of 94 %

[17]. A small study [18] confirms the additional value of

MRI when the herniography is unclear in an occult

groin hernia. Correlation with surgical findings showed

ultrasound to have a sensitivity of 33 % and a specificity of

100 % [19, 20].

CT scan and MRI have the advantage over ultrasound

and herniography in diagnosing other causes of groin

pathology. Ultrasound has a high specificity and is cheap,

and it is therefore considered the most cost-effective

imaging modality in patients with groin hernia.

It is considered difficult to determine whether an

inguinal hernia is direct or indirect during physical exam-

ination [21–23]. Some surgeons prefer a precise and

detailed preoperative evaluation of the type of inguinal

hernia and advocate the concept of individualized inguinal

hernia repair [15, 24–29]. However, knowledge of the type

of inguinal hernia rarely modifies the indication for sur-

gery, and little importance is been given to preoperative

differentiation of inguinal hernia type. Thus, the majority

of the members of the expert panel did not believe that

preoperative knowledge of the type of hernia would change

their surgical approach.

Statements

3. In case of clear clinical diagnosis of inguinal hernia,

no additional imaging studies are necessary. (LoE: 2c;

LoC: consensus, 137 of 147 = 93 %)

4. When a groin hernia is suspected but clinical findings

are equivocal, the first step in imaging is dynamic

ultrasonography, followed by dynamic MRI. (LoE: 2c;

LoC: consensus, 138 of 149 = 93 %)

5. Ultrasonography and MRI have a high sensitivity and

specificity considering the detection of an occult

inguinal hernia and have replaced herniography as a

diagnostic instrument. (LoE: 2c; LoC: consensus, 136

of 149 = 91 %)

6. CT can be a useful adjunct for the detection of an

occult groin hernia. (LoE: 3; LoC: majority, 112 of

152 = 74 %)

7. Physical examination does not allow distinguishing

direct (i.e., medial) from indirect (i.e., lateral) inguinal

hernias. (LoE: 2; LoC: majority, 103 of 154 = 67 %)

Operative or conservative approach of groin hernias

and selection of endoscopic technique

The general strategy toward groin hernias is surgical repair.

The presenting symptom of a groin hernia is either dis-

comfort or pain in the groin in two-thirds of all patients

[30]. One-third of all patients have no symptoms at clinical

presentation, but only a sign of a nontender bulge in the

groin. The rationale to recommend surgery is to prevent

visceral incarceration and subsequently ischemia (stran-

gulation). However, little is known about the natural
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history of untreated groin hernias [31]. Two large ran-

domized controlled studies have been published [32, 33]

to analyze the natural course of asymptomatic inguinal

hernias. These studies concluded that watchful waiting was

safe in asymptomatic inguinal hernias. However, a later

study showed that the majority of patients with an

asymptomatic inguinal hernia eventually become symp-

tomatic, and the study concluded that the evidence for a

watchful waiting policy is lacking [34]. The rationale for

surgery in inguinal hernias is therefore treatment of current

or future symptoms, and not to prevent incarceration.

Considering that most patients with an asymptomatic

groin hernia eventually become symptomatic, an occult

contralateral hernia discovered during endoscopic repair of

a symptomatic unilateral hernia can be repaired during the

same surgical procedure. This can only be done when this

option has been discussed before surgery and informed

consent has been obtained. In the absence of a groin hernia,

prophylactic mesh placement on the contralateral side in

endoscopic repair of a symptomatic unilateral hernia is not

advisable.

Femoral hernias seem to incarcerate significantly more

than inguinal hernias. The actual risk of incarceration of

femoral hernias has only been described in observational

cohort studies, but it shows a 7–8 fold increase compared to

inguinal hernias [31, 35–38]. The rationale for surgery in

femoral hernias is therefore to prevent incarceration.

Endoscopic repair can be done for all groin hernias,

inguinal and femoral, unilateral and bilateral, primary and

recurrent. The expert panel states that there are no absolute

contraindications for endoscopic repair in adolescents aged

14–18 years. Endoscopic groin hernia in complicated sit-

uations, such as after radical prostatectomy or cystectomy,

in patients with a scrotal hernia, ascites, or on peritoneal

dialysis, and in cases of repeat endoscopic repairs, should

only be performed by a surgeon who has a high level of

experience in endoscopic groin hernia repair.

The two major endoscopic techniques are transabdom-

inal preperitoneal repair (TAPP) and total preperitoneal

repair (TEP). In the best available evidence [39, 40], no

technique seems to be superior to the other with regards to

outcomes and complication rates. Both techniques were

associated with similar operative time, postoperative

complications, postoperative pain, time to return to work,

and recurrences. TAPP was associated with a slightly

longer hospital stay compared with TEP.

Endoscopic groin hernia repair is favored over open

groin hernia repair in certain patients. Endoscopic groin

hernia repair is associated with less postoperative pain than

open repair [41–44]. This difference in pain seems to dis-

appear during the first 6 weeks after surgery. Young, active

adults benefit mostly from endoscopic groin hernia repair

because they gain most from early convalescence. It is

therefore stated that young active adults with a groin hernia

are preferably repaired with an endoscopic technique.

Endoscopic surgery is also preferred in patients with a

recurrent groin hernia after open repair [40]. The posterior

route is free of scar tissue, and therefore the groin can be

reached more easily with an endoscopic approach.

In patients with bilateral groin hernias, the expert group

stated that endoscopic repair is ideal because both groins

can be reached using two or three small incisions, whereas

in open repair, one large incision in each groin is necessary.

Statements

Recurrent groin hernia

8. Endoscopic surgery is preferred in patients with a

recurrent groin hernia after open repair. (LoE: 1b;

LoC: strong consensus, 151 of 158 = 96 %)

9. Repeat endoscopic repair is only feasible when the

surgeon has a high level of experience in repeat

endoscopic groin hernia repair (TAPP). (LoE: 5; LoC:

consensus, 109 of 134 = 81 %)

Bilateral groin hernia

10. Especially in bilateral groin hernia, endoscopic

surgery is an excellent approach. (LoE: 5 for TEP/

2b for TAPP; LoC: strong consensus, 154 of

161 = 96 %)

11. Concerning the repair of (a bilateral) groin hernia,

there is no clear advantage of TEP over TAPP or vice

versa. (LoE: 2a; LoC: majority, 105 of 142 = 73 %)

12. When an occult contralateral hernia is discovered

during endoscopic repair of a symptomatic unilateral

hernia, the occult and the symptomatic hernia can be

repaired in the same surgical procedure. (LoE: 5;

LoC: strong consensus, 148 of 154 = 96 %)

13. In the absence of a groin hernia, prophylactic mesh

placement on the contralateral side in endoscopic repair

of a symptomatic unilateral hernia is not advisable.

(LoE: 5; LoC: consensus, 124 of 138 = 90 %)

Endoscopic repair in a complex situation

14. In complex situations, endoscopic hernia repair should

only be considered when the surgeon has a high level

of experience in endoscopic groin hernia repair (LoE:

5; LoC: consensus, 135 of 152 = 89 %). The

following situations are considered to be (highly)

complex: patients after radical prostatectomy or

cystectomy, and patients with a scrotal hernia,

ascites, previous posterior mesh repair, or peritoneal

dialysis
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Endoscopic repair in the young individual

15. Groin hernias in young, active adults are preferably

repaired with an endoscopic technique. (LoE: 1a;

LoC: consensus, 112 of 148 = 76 %)

16. There are no absolute contraindications for

endoscopic repair in adolescents aged 14–18 years.

(LoE: 5; LoC: majority, 96 of 150 = 64 %)

Endoscopic repair of femoral hernias

17. Endoscopic repair is the preferred surgical approach

in case of a femoral hernia. (LoE: 5 men/2c women;

LoC: consensus, 108 of 144 = 75 %)

Endoscopic repair of strangulated hernia

The definitions of the terms strangulation and incarcera-

tion vary. The EAES consensus group adheres to the fol-

lowing definition: strangulation indicates that there is a

bulge in the hernia sac, with compromised blood supply to

the strangulated viscera. Incarceration indicates a nonre-

ducible bulge in the groin that can either be symptomatic or

asymptomatic.

Strangulated groin hernias or symptomatic incarcerated

hernias should be operated on urgently to prevent ischemia

of the incarcerated viscera. In case of strangulation or

symptomatic incarceration, the intra-abdominal cavity

should be inspected, followed by either TEP or TAPP [45].

Some surgeons dread the use of a mesh in emergency

hernia repair, particularly when a bowel resection is

required, because of the fear for a mesh infection. How-

ever, there is insufficient evidence to avoid mesh repair in

these situations routinely. Studies have demonstrated

few to no mesh infections in patients who underwent

bowel resection during an emergency endoscopic proce-

dure [46, 47].

A trial was performed randomizing patients with spon-

taneously reduced strangulated groin hernias to either

laparoscopic inspection of the hernia sac and abdominal

cavity or to open inspection of the hernia sac with or

without explorative laparotomy (at the surgeon’s discre-

tion) [48]. In the laparoscopy group, 2 of 21 patients had

resections of a necrotic ileal bowel loop during abdominal

inspection. In the open group, 4 of 20 patients had

explorative laparotomy with 2 of 4 bowel resections. One

patient in the open group had a delayed laparotomy

because of missed bowel ischemia.

Overall, the endoscopic approach of incarcerated and

strangulated groin hernias allows for laparoscopic inspec-

tion of the intra-abdominal cavity in all patients and hence

could prevent missed bowel ischemia. A diagnostic lapa-

roscopy is preferred, followed by an endoscopic repair, in

selected cases.

Statements

18. Repair of incarcerated, nonreducible groin hernias

has to be done urgently and can be performed with an

endoscopic technique. (LoE: 2a; LoC: consensus,

124 of 155 = 81 %)

19. When performing an endoscopic repair, the abdominal

cavity should be inspected followed by either TAPP or

TEP. (LoE: 5; LoC: consensus, 113 of 123 = 92 %)

20. Mesh placement during surgery for strangulated

groin hernia is possible in clean–contaminated

situations (i.e., in case of a bowel resection). (LoE:

2a; LoC: majority, 103 of 150 = 69 %)

21. In cases of suspicion of a strangulated groin hernia, a

diagnostic laparoscopy is preferred. (LoE: 5; LoC:

majority, 109 of 149 = 73 %)

Endoscopic repair of sportsman’s hernia

Among professional athletes, groin pain is a common

injury. Causes for chronic groin pain are lumbar spine

problems such as compression syndrome and herniated

lumbar disc, leg length differences, tendinitis of the

adductor muscle, osteitis pubis, prostatitis, and sportsman’s

hernia. In athletes with chronic groin pain, a sportsman’s

hernia can be diagnosed only when other causes have been

excluded [49]. Because of the large differential diagnosis

of groin pain in athletes, it is extremely important to

evaluate each patient in whom a sportsman’s hernia is

suspected in a multidisciplinary setting.

Various imaging techniques are used to diagnose a

sportsman’s hernia or to exclude other causes of groin pain

[50]. The expert panel agreed that MRI is the preferred

imaging technique because of its capacity to differentiate

between several groin pathologies. MRI has the advantage

of using magnetic fields instead of X-rays, but it is

expensive and has never been proven to be the best tech-

nique to diagnose groin hernias.

Several studies have been undertaken over the past few

years to define the best treatment method for sportsman’s

hernia. In a prospective randomized setting, the endoscopic

TEP mesh placement was compared with conservative

therapy (i.e., rest, physiotherapy, steroid injections, oral

anti-inflammatory analgesics) in 60 athletes with a groin

hernia [51]. This study reported that operative repair was

more effective than nonoperative treatment for chronic

pain after 1 up to 12 months of follow-up (p \ 0.001).
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Ninety percent of the patients who underwent surgery

returned to sports activities after 3 months compared to

27 % in the conservative group (p \ 0.001). Two studies

[50, 52] treated athletes with chronic groin pain unre-

sponsive to conservative treatment with TEP. In these

study groups, 93 to 100 % returned to full sports activity

3 months after TEP repair.

Statements

22. A multidisciplinary team should evaluate possible

sportsman’s hernia in order to exclude other causes

of groin pain such as lumbar spine problem

(compression syndrome, herniated lumbar disc), leg

length differences, tendinitis of the adductor muscle,

osteitis pubis, or prostatitis. MRI is the preferred

imaging modality. (LoE: 5; LoC: consensus, 141 of

161 = 88 %)

23. Endoscopic placement of a mesh in the groin is

effective in athletes with a sportsman’s hernia. (LoE:

1b; LoC: consensus, 129 of 147 = 88 %)

Antibiotic prophylaxis

There is little evidence for the use of antibiotics during

endoscopic groin hernia repair [53]. In open groin hernia

repair, the effectiveness of antibiotic prophylaxis in

reducing postoperative wound infection rates has been

studied extensively. In 2012, a large Cochrane review was

published concerning this subject. It included 7,843

patients from 17 randomized controlled trials. It was

concluded that no universal recommendation for antibi-

otic prophylaxis could be provided; nor could it be

recommended against when high infection rates are

observed [54].

Statements

24. There is not enough evidence to support the routine

use of prophylactic antibiotics in elective endoscopic

groin repair. (LoE: 5; LoC: consensus, 123 of

162 = 76 %)

Procedural and technical aspects of endoscopic groin

hernia repair

The particular technical details of TEP and TAPP groin

hernia repair are beyond the aim of this article. The choice

and fixation of the mesh and how to approach the absence

of a hernia sac during surgery will be discussed.

To evaluate the type of mesh used during endoscopic

groin hernia repair, a meta-analysis of lightweight mesh

versus heavyweight mesh in both TEP and TAPP inguinal

hernia repair was performed [55]. Eight randomized clin-

ical trials were included [56–62], and a total of 1,667

hernias in 1,592 patients were analyzed. The mean study

follow-up was between 2 and 60 months. No significant

effect on recurrence, chronic pain, postoperative pain,

seroma formation, or return to work was found, and both

meshes appeared to result in similar long- and short-term

postoperative outcomes. Future long-term analysis of

recurrence and postoperative chronic pain may guide sur-

geon selection of mesh weight for endoscopic groin hernia

repair.

Mesh fixation technique is a frequently studied topic

because postoperative pain has become one of the major

outcomes in inguinal hernia surgery. In TAPP repair, the

mesh is usually fixed with glue, tackers, or staples. In TEP

repair, the mesh is not fixed at all, or is fixed with glue,

tackers, or staples.

Several studies have been published concerning the

difference between glue and tacker fixation in TAPP hernia

repair with regard to the incidence of recurrences [63–67].

The type of fixation did not influence the recurrence rate.

Also, the type of fixation did not seem to influence acute or

chronic pain [64–68]. Some studies suggest that tacker

fixation may lead to higher acute and chronic pain scores,

but other studies repudiate this [66].

Three groups performed meta-analyses of the influence

of fixation versus nonfixation of the mesh in TEP repair

[69–71]. Only one group reported a difference in chronic

postoperative pain favoring the nonfixation group [71]. The

other two [69, 70] did not find any difference in recurrence

rate or (chronic) pain. A randomized controlled trial (that

was not included in these meta-analyses) [72] compared

postoperative pain between fixation and nonfixation of the

mesh and did not show any difference in acute or chronic

pain. Moreover, the incidence and amount of postoperative

pain is also likely to be influenced by the number and

location of tackers/staples.

The expert group agreed that diverse types of inguinal

hernias (i.e., direct vs. indirect and large vs. small hernias)

should be distinguished and treated in a different way.

Randomized controlled trials have not differentiated

between large and small hernias; the use of a lightweight

mesh with or without fixation of the mesh in case of a large

direct (medial) hernia might lead to a higher recurrence

rate.

A prevalent phenomenon during endoscopic repair of a

groin hernia is the absence of a hernia sac. Patients present

with a bulge in the groin, but no sac is found during sur-

gical exploration. Even when a sac is absent, herniation

through the abdominal wall is not excluded. Preperitoneal
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fatty tissue could protrude through an insufficient fascia

transversalis as a direct hernia or through the internal ring

along the spermatic cord as an indirect hernia. Inguinal

lipomas are therefore considered to be a pitfall in hernia

surgery [73]. The incidence of an inguinal lipoma is around

20 % and might be related to body mass index [74–76].

Statements

25. Sufficient overlap of the mesh is more important than

fixation of the mesh. (LoE: 5; LoC: consensus, 116 of

141 = 82 %).

26. There is currently not enough evidence supporting the

general use of lightweight mesh over heavyweight

mesh in endoscopic groin hernia repair. (LoE: 1a;

LoC: consensus, 127 of 147 = 86 %)

27. The mesh in groin hernia repair measures minimally

15 9 10 cm. (LoE: 5 TEP/2c TAPP; LoC: consensus,

136 of 153 = 89 %)

28. The use of a heavy weight mesh, larger mesh size,

mechanical fixation, and reduction of dead space (i.e.,

fixation of the transversalis fascia) could be considered

in patients with a large medial (i.e., direct) hernia.

(LoE: 5; LoC: consensus, 121 of 142 = 85 %)

29. Tacker or suture fixation for groin hernia (with the

exception of large direct inguinal hernias) should be

avoided. (LoE: 5; LoC: majority, 104 of 158 = 66 %)

30. In all endoscopic groin hernia repairs, an active

search for herniating lipomas should be done. (LoE:

5; LoC: consensus, 136 of 172 = 79 %)

31. Herniated adipose tissue present in the internal ring

should be reduced. (LoE: 5; LoC: consensus, 125 of

135 = 93 %)

Complications of endoscopic groin hernia repair

Complications after endoscopic groin hernia repair are

widely described. The most common short-term complica-

tion is formation of a hematoma or a seroma. The average

incidence of hematoma reported in several randomized

controlled trials is around 8 % [40, 42, 77–85]. The inci-

dence of a postoperative seromas after endoscopic repair is

approximately 7 %. It is of great importance to inform

patients about the possibility of seroma formation, as seroma

is not a rare adverse effect. Patients might confuse the

swelling formed by the seroma as a persistent groin hernia

and might conclude that surgery has failed. However, seroma

formation most often lacks clinical significance or clinical

relevance. Therefore, all panel members agreed that when

seroma formation occurs, there is generally no need for

aspiration.

In contrast to complications such as hematoma and

seroma, wound infection after endoscopic repair occurs

rarely, with reported rates of approximately 1 % [40, 42,

77, 79–83, 85–87]. Mesh infection rarely occurs. A Coch-

rane review found that only one mesh infection occurred in

2,179 patients who underwent endoscopic groin hernia

repair [40]. The expert panel agreed that in case of a mesh

infection, removal of the mesh is generally not necessary.

A frequently mentioned drawback of laparoscopic repair

of an inguinal hernia is the possible collateral damage of

vital adjacent structures such as bowels or vessels. The

incidence of serious collateral damage might be higher

during the surgeon’s learning curve.

Some studies show that the incidence of vascular and

visceral damage is slightly higher in endoscopic groin

repair compared to open groin hernia repair. Vascular

damage was reported in 0.14 % in TAPP versus none in

TEP and open repair. Visceral damage was reported in

0.65 % in TAPP, 0.16 % in TEP, and 0.14 % in open

repair [88]. However, a large meta-analysis in 2005 com-

paring laparoscopic inguinal hernia repair versus open

repair that included about 3,500 repairs and analyzed the

incidence of collateral damage did not find any significant

difference. In the laparoscopic group (TAPP/TEP), an

incidence was documented of 0.1 % of intraoperative

bowel lesions, versus 0.06 % in the open group. This dif-

ference was not significant. The incidence of vascular

damage in the laparoscopic group was 0.09 % versus none

in the open. This difference was also not significant [79].

The most common long-term complications are recur-

rence and (chronic) pain. The recurrence rate after endo-

scopic surgery is consistently low and varies between 0 and

5 % [77, 89–91] in randomized trials. Chronic pain, on the

other hand, is a more common adverse outcome of

(endoscopic) hernia repair and lacks a uniform definition.

Incidences therefore vary widely, and rates as high as 25 %

are reported [77]. The expert panel agreed that a proper

meta-analysis of the vast numbers of studies is needed.

Quality of life and incidence of (acute) pain differ from

one technique to the other and might be influenced by

fixation of the mesh and type of mesh. Most studies com-

paring the effect of open and laparoscopic repair of

inguinal hernia on quality of life and pain favor the latter

because of a reduction in acute pain [77, 92–95]. However,

the difference in postoperative pain scores in favor of the

laparoscopic approach diminishes over time.

Recently, more attention has been paid to the effect of

mesh repair on male fertility. Testicular atrophy due to

impaired vascularization and hydrocele are identified as

long-term complications after inguinal hernia repair [83,

96, 97]. One study suggests that the use of a lightweight

mesh in TEP negatively influences sperm motility [59].

However, in a large epidemiologic study, no association
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was found between inguinal hernia repair and increased

incidence of infertility [98].

Statements

Short-term complications

32. Infections of the mesh rarely occur after endoscopic

groin hernia repair (LoE 1a). In case of mesh

infection, removal of the mesh is generally not

necessary (LoE 5). (LoE: 1a/5; LoC: majority, 103 of

150 = 69 %)

33. Formation of a seroma is a frequent occurrence after

endoscopic groin hernia repair but lacks clinical

relevance or significance in most cases. It is advised

to explain the possibility of seroma formation to the

patient before surgery to prevent anxiety. (LoE: 5;

LoC: consensus, 146 of 155 = 94 %)

34. In general, the aspiration of a seroma is not advised.

(LoE: 5; LoC: consensus, 129 of 157 = 82 %)

35. Endoscopic surgeons should strive for wound

infection rates below 2 % after endoscopic groin

hernia repair. (LoE: 5; LoC: consensus, 102 of

111 = 92 %)

Long-term complications

36. Endoscopic surgeons should strive for symptomatic

recurrence rates below 5 % five years after endo-

scopic groin hernia repair. (LoE: 5; LoC: consensus,

130 of 142 = 92 %)

37. Endoscopic surgeons should strive for severe chronic

groin pain rates below 2 % five years after endo-

scopic groin hernia repair. (LoE: 5; LoC: consensus,

99 of 120 = 83 %)

38. Mesh repair in general does not seem to cause

infertility in men. (LoE: 2c; LoC: consensus, 133 of

145 = 92 %)

Postoperative considerations in endoscopic groin hernia

repair

The general approach towards physical restrictions after

groin hernia repair differs considerably [99]. Many sur-

geons and general practitioners recommend a few weeks

of rest, including no driving, working, or lifting. However,

those recommendations seem to depend more on local

tradition than clear evidence and therefore need to be

reconsidered [100].

Studies failed to show any disadvantageous effect of a

short period of convalescence with regard to the develop-

ment of a recurrence [101–105]. Early and active encour-

agement of patients after groin hernia repair is associated

with shortened convalescence and earlier return to work

[104]. Hand and foot reaction times return to preoperative

levels 7–10 days after surgery [106, 107].

The value of follow-up after inguinal hernia repair is

unclear. Most studies on this subject stress the importance

of prolonged follow-up for quality assessment of inguinal

hernia surgery. These studies use postal questionnaires to

select patients with a suspected recurrence with varying

degrees of success [108–110]. No studies were found on

the need for regular checkups after inguinal hernia repair to

detect asymptomatic recurrences or to prevent incarcera-

tion. Therefore, routine follow-up after groin hernia sur-

gery lacks medical evidence.

Quality assessment after endoscopic inguinal hernia

surgery consists of two long-term complications: recur-

rence and pain. A variety of questionnaires and tools are

being used to assess the quality of life and pain after

inguinal hernia repair.

Traditionally, quality of life measurements after surgery

were conducted using the generic Short Form-36 (SF-36)

[111]. The SF-36 is thought to be an adequate tool to measure

quality of life in patients over time, but it is too extended and

universal to measure specific complaints after a specific

treatment. In addition to general health-related quality of life

instruments as the SF-36, disease-specific instruments focus

on particular health conditions and are useful to detect the

changes resulting from specific treatment. The Carolina

Comfort Scale (CCS) was developed as a disease-specific

questionnaire for evaluating quality of life after mesh hernia

repair [112]. It evaluates the sensation of the mesh, pain, and

movement limitation in different aspects of common daily

life. Another disease-specific questionnaire has been pro-

posed [113], but it has not yet been validated. The expert

panel agreed that an internationally accepted hernia-specific

questionnaire to monitor pain and discomfort after inguinal

hernia repair is necessary.

For the evaluation of pain, the visual analog scale is

often used, although the verbal rating scale might be better

for postherniorrhaphy pain assessment [114]. The visual

analog scale for pain can be used when specific cutoff

points are used to define mild, moderate, and severe pain.

Another questionnaire that has been used for pain-assess-

ment is the Inguinal Pain Questionnaire, which has been

proven a reliable instrument to assess pain after inguinal

hernia repair [115].

Statements

Patient encouragement/advice

39. Active encouragement after groin hernia repair is

associated with shortened convalescence. (LoE: 3;

LoC: consensus, 86 of 110 = 78 %)
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40. Early activity after groin hernia repair does not seem

to increase recurrence rates. (LoE: 3; LoC: consensus,

125 of 159 = 79 %)

Follow-up

41. Routine follow-up after (endoscopic) groin hernia

repair is not necessary. (LoE: 5; LoC: consensus, 67

of 126 = 53 %). (The Consensus Conference

Brussels found that follow-up is necessary to assess

incidence of recurrence and chronic pain.)

Quality of life

42. Quality of life after endoscopic hernia repair is

generally excellent in most patients. (LoE: 1a; LoC:

consensus, 138 of 153 = 88 %)

Educational, organizational, and financial aspects

of endoscopic groin hernia repair

Competency in surgery is of great importance for patient

safety. In endoscopic surgery of groin hernias, competency

has not been consistently defined. Hence, it is very difficult

to determine the criteria for reaching full competency.

Endoscopic groin hernia repair is considered more difficult

than open groin hernia repair. The number of procedures

needed to reach full competence (that is, the learning

curve) is dependent on several factors such as previous

experience and type of training method.

The existing literature reflects mostly series of hernia

surgeries performed by a single surgeon or a small group

of surgeons who adopted the technique of endoscopic

surgical repair of hernias in a nonstructured fashion. The

results of individual surgeons have been analyzed in large

retrospective [116–118] and prospective [119, 120] stud-

ies. These studies showed significant reduction of oper-

ating times, conversion rates, and complication rates after

30–100 TEP procedures and 50–75 TAPP procedures.

These studies reveal that the number of cases required to

accomplish competency is determined by various factors

such as previous experience with other minimally inva-

sive procedures and experience in open groin hernia

surgery.

An American group [121, 122] demonstrated that sur-

geons in training reach competence after fewer cases in a

structured educational program. Development of structured

training programs is therefore mandatory to improve the

efficacy of educational modules and to increase patient

safety.

Clear evidence supporting centralization of hernia repair

in specialized hospitals is not available. However, one

study [121] demonstrated that centralization of hernia

repair within one hospital by referring all patients with

hernias to a single dedicated surgeon resulted in fewer

wound infections (5.9–0.45 %, p \ 0.005), fewer systemic

complications (2.05–0.45 %, p \ 0.05), and lower recur-

rence rates (4.6–0.45 %, p \ 0.001).

The use of evidence-based protocols for hernia repair

result in lower perioperative complications rates (2.16 %)

and lower recurrence rates (0.78 %) [123]. These results

favor specialization in and centralization of hernia care.

Endoscopic groin hernia repair is more expensive

compared to open groin hernia repair. The increased costs

are particularly the result of the need for special equipment

and general anesthesia. Costs of disposable devices and

operating time can be calculated accurately, but determi-

nation of costs of personnel and amortization of nondis-

posable equipment is more difficult. Calculation of indirect

costs is even more complex because methods of estimating

lost income vary. In the available literature, the direct

medical costs of laparoscopic inguinal hernia repair were

higher than those of open repair [41, 77, 78, 92, 124–136].

When including societal costs, total costs were often sim-

ilar or lower after endoscopic repair in many studies [6, 95,

137–141]. However, one study showed that overall, TEP is

more expensive than open groin hernia repair [41]. Costs

will become progressively important in health care. Overall

calculation of costs, however, is complex and is therefore

prone to bias.

Statements

Training and competency in endoscopic groin hernia

repair

43. Endoscopic groin hernia repair is considered to be

more complex than open groin hernia repair. (LoE:

2c; LoC: consensus, 115 of 142 = 81 %)

44. Broad implementation of a structured educational

program in endoscopy is recommended to familiarize

surgeons in training with endoscopic surgery and to

prevent rare but serious complications of vascular

damage or bowel perforation. (LoE: 5; LoC: strong

consensus, 126 of 133 = 95 %)

45. Numbers needed to reach competence in endoscopic

groin hernia repair will decrease when participating

in a structured educational program. (LoE: 2c; LoC:

strong consensus, 127 of 133 = 95 %)

46. Specializing in groin hernia repair promotes

standardizing perioperative care, which reduces

morbidity and lowers the recurrence rate. (LoE: 2c;

LoC: consensus, 101 of 132 = 77 %)
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47. Numbers needed to reach competence in TAPP repair

appear to be lower than for TEP repair. (LoE: 3c;

LoC: consensus, 89 of 108 = 82 %)

Costs

48. Total costs of endoscopic groin hernia repair appear

to be similar to those of open repair; direct costs are

higher and indirect costs are lower. (LoE: 1a; LoC:

majority, 86 of 117 = 74 %)

Discussion

Consensus, which we defined as agreement among at least

75 % of participants in the consensus conference, was

reached in three-quarters (36 of 48) of the statements. Five

of 36 statements with consensus were supported by level 1

evidence and 21 statements with consensus were based

on level 5 evidence, illustrating the paucity of high-level

evidence for endoscopic repair of groin hernias. Interest-

ingly, consensus was reached in 63 % of the level 1

statements (5 of 8) and in 84 % (21 of 25) of the level 5

statements. Apparently, high LoE statements are not con-

sistently associated with strong consensus of the surgical

community and vice versa.

The existing guidelines published by the European Hernia

Society (EHS) and the International Endo Hernia Society

(IEHS) both are based on review of the literature by a small

group of experts without formal contributions of their

members. Several surgical scientists of the EHS and IEHS

were included in the expert panel of the EAES consensus

development conference to ensure a platform consisting of

representatives from all societies with a special focus on

groin hernia surgery. Combining medical evidence with the

opinions of both experts and the surgical community pro-

vides a unique method to develop best practice guidelines.

A limitation of this study is the involvement of less than

10 % (of *2,700) EAES members. To increase involve-

ment, the statements of the consensus development confer-

ence were posted on the EAES Web site 4 weeks before the

meeting in Brussels. In addition, a recording of the consensus

development conference was posted on the EAES Web site

after the meeting with a digital voting module to allow

members who could not attend the conference to contribute.

In spite of the small number of members who used this

opportunity, the use of digital communication methods

deserves further attention to reach out to those who cannot

readily attend conferences in person.

In conclusion, more than three-quarters of surgeons

involved in the 2012 EAES consensus development

conference agreed on three-quarters of 48 statements

regarding endoscopic repair of groin hernias. Collaboration

between all societies with a focus on groin hernias such as

the EAES, EHS, and IEHS; high-caliber scientific studies

(i.e., randomized controlled trials and registries) on groin

hernias; and inclusion of the opinions and experiences of

the surgical community at large are all elements to further

improve the quality of care for our patients with groin

hernias.
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henbühl L, Inderbitzi R, Boinski J, Hsu Schmitz SF, Hüsler J
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110. López-Cano M, Vilallonga R, Sánchez JL, Hermosilla E,

Armengol M (2007) Short postal questionnaire and selective

clinical examination combined with repeat mailing and tele-

phone reminders as a method of follow-up in hernia surgery.

Hernia 11(5):397–402

111. Brazier JE, Harper R, Jones NM, O’Cathain A, Thomas KJ,

Usherwood T, Westlake L (1992) Validating the SF-36 health

survey questionnaire: new outcome measure for primary care.

BMJ 305(6846):160–164

112. Heniford BT, Walters AL, Lincourt AE, Novitsky YW, Hope

WW, Kercher KW (2008) Comparison of generic versus specific

quality-of-life scales for mesh hernia repairs. J Am Coll Surg

206(4):638–644

113. Muysoms F, Campanelli G, Champault GG, DeBeaux AC, Dietz
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