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A B S T R A C T

This is a protocol for a Cochrane Review (Intervention). The objectives are as follows:

To assess the efficacy and safety of surgical interventions for the management of groin pain as a consequence of previous inguinal hernia

repair in adults.

B A C K G R O U N D

Inguinal hernia repair is one of the most frequently performed

procedures in general surgery, with approximately 20 million re-

pairs every year worldwide (Kingsnorth 2003). The gold standard

for treating inguinal hernias is with a mesh resulting in a tension-

free repair (Simons 2009). The synthetic mesh overlaps the in-

guinal defect with the aim of reinforcing the abdominal wall. After

the introduction of mesh for inguinal hernia repair, the number

of people with recurrences has dropped drastically (Collaboration

EUHT 2002). Therefore, clinical interest has switched towards

chronic pain as the most important, long-term, costly and invali-

dating complication (Bay-Nielsen 2001; Courtney 2002).

Description of the condition

Chronic postoperative inguinal pain (postherniorrhaphy inguin-

odynia or CPIP) is defined by the International Association for

the Study of Pain as “pain beyond three months after inguinal

hernia surgery” (IASP 1986). The incidence of chronic pain fol-

lowing repair with use of a mesh, like the Lichtenstein technique,

varies between 5% and 54% (Poobalan 2003; Loos 2007a; Kehlet

2008), with a pooled incidence of 11% to 16.8% (Perkins 2000;

Nienhuijs 2007; Simons 2009; Koning 2013). Some 2% to 6% of

patients experience significant restrictions in social and daily activ-

ities as a consequence of CPIP, leading to an impairment of health

status or ’quality of life’ (QoL) (Callesen 1999; Poobalan 2001;

Bozuk 2003; Mikkelsen 2004; Aasvang 2005a). Earlier studies

reported that people undergoing surgery for recurrent inguinal
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hernias had a fourfold higher probability of developing moderate

to severe pain as compared to those undergoing primary repairs

(Callesen 1999). Although the development of endoscopic tech-

niques for hernia repair has resulted in lower pain incidences (6%

to 12.4% (Aasvang 2005a; Koning 2013)), CPIP remains a severe

(and probably the most incapacitating) complication following

inguinal hernia surgery.

CPIP is generally classified as neuropathic and non-neuropathic

(inflammatory or nociceptive) pain. Neuropathic postherniorrha-

phy pain can be a result of nerve entrapment by the inserted

mesh or direct damage to inguinal nerves during surgery (Perkins

2000; Kehlet 2006; Loos 2007b). Other proposed pathological

mechanisms involved in chronic neuropathic pain include trau-

matic neuroma formation (leading to ectopic excitability, in ap-

proximately 12% (Zwaans 2015)), perineural scar tissue develop-

ment, and entrapment of nerves due to fibrosis and sensitization

(Amid 2004a; Chaparro 2013). The principal clinical character-

istics of neuropathic pain are a sharp, burning or ’shooting’ sen-

sation which is progressive after repetitive stimulation. Paraesthe-

sia (’tingling’, ’crawling’, or electrical sensations) and dysaesthesia

(spontaneous or evoked unpleasant abnormal sensation) with ra-

diation towards the associated skin area of the involved inguinal

nerve are often reported. Depending on the affected nerve, pain

may radiate towards the upper medial thigh (ilioinguinal nerve),

suprapubic region (iliohypogastric nerve) or the genitals or ven-

tral upper leg (genitofemoral nerve). Furthermore, patients may

complain of motor deficits in the damaged nerve territory. Dur-

ing physical examination, a neuropathic postherniorrhaphy pain

is characterised by the presence of a point of maximum pain that

is covered by a somewhat larger skin area having abnormal sen-

sation. Pain sensation is disproportionally painful (hyperalgesic)

when this skin is pinched. Positive sensory abnormalities such as

allodynia, hyperalgesia and hyperpathia or negative neurophysi-

ologic phenomena including hypoaesthesia and hypoalgesia may

support the diagnosis (Baron 2006). Furthermore, high scores on

a neuropathic pain diagnostic questionnaire (DN4) may be help-

ful in differentiating this specific type from non-neuropathic pain

(Bouhassira 2005).

On the other hand, non-neuropathic chronic postherniorrhaphy

pain may be a consequence of a mesh- or suture-induced (inflam-

matory) reaction of the inguinal area. A mesh-related response is

usually ongoing for several months following inguinal hernia re-

pair (Aasvang 2005a). These include inflammatory-related pain

syndromes such as periostitis of the pubic bone. Since synthetic

meshes have the tendency to wrinkle and crease over time (Amid

2004b), the formation of a so-called meshoma can also lead to

pain by a volume effect or by mechanical pressure on surrounding

structures. People with non-neuropathic postherniorrhaphy pain

report a throbbing or nagging pain located in a non-neuroanatom-

ical area (Rasmussen 2004). Local pain increases if pressure is ap-

plied to either the mesh (mesh-related), the pubic bone (perios-

titis) or the funiculus (funiculodynia) (Loos 2007b). Pain related

to the mesh itself is usually suspected when people complain of a

’foreign body’ sensation or feeling of tightness in the groin area.

The pain can be aggravated by driving or leg crossing, whereas

hip extension may relieve the pain (Zwaans 2017). During physi-

cal examination, deep palpation along the Poupart’s ligament and

lack of sensory loss may help the physician in the diagnosis of a

mesh-related type of postherniorrhaphy pain. A more diffuse pain

is usually found whereas sometimes the meshoma can be felt in

non-obese individuals (Zwaans 2017).

The exact diagnosis of chronic postherniorrhaphy pain mainly

depends on concise history-taking and an extensive physical ex-

amination. A diagnostic local nerve block may aid in confirm-

ing the diagnosis (Lichtenstein 1988; Loos 2010b). However, it

must be recognized that differentiation between neuropathic and

non-neuropathic pain is often difficult, if not sometimes impos-

sible as objective diagnostic measurements are currently lacking

(Kehlet 2013). In addition, a combined pain syndrome entailing

neuropathic and nociceptive elements is not uncommon follow-

ing hernia repair. Dysejaculation (Aasvang 2008; Bischoff 2012;

Verhagen 2016) or orchialgia (Masarani 2003; Chen 2015) may

be observed during both types of pain.

Risk factors for CPIP have been investigated extensively. Known

factors to increase the risk of chronic pain include a high preopera-

tive pain intensity (Franneby 2006; Simons 2009; Pierides 2016),

the preoperative presence of chronic pain conditions (Simons

2009), female gender (Bay-Nielsen 2001; Mori 2001; Aasvang

2005a; Simons 2009), young age (Franneby 2006; Simons 2009;

Pierides 2016), general anaesthesia (Ozgun 2002; Joshi 2012;

Zwaans 2015), anterior open approach (versus laparoscopic re-

pair) (Franneby 2006; Nienhuijs 2007; Simons 2009), incomplete

identification of all three inguinal nerves (Alfieri 2006; Simons

2009), use of a heavy-weighted polypropylene mesh for repair

(Nienhuijs 2007; Simons 2009), severe immediate postoperative

pain (Kehlet 2006; Simons 2009; Aasvang 2010), and postopera-

tive complications (Franneby 2006; Pierides 2016).

However, it must be appreciated that the relative contribution of

these factors on CPIP is unknown. Moreover, psychological factors

including expectations, anxiety, depression, past memories and

social environment are recognized to play a role in the experience

and the development of chronic pain in general (Tasmuth 1996;

Turk 1996; Courtney 2002; Kehlet 2006).

Although some studies suggest that immediate postherniorrha-

phy pain may diminish over time (Grant 2004; Nienhuijs 2007),

the majority of painful patients may develop a chronic charac-

ter of postherniorrhaphy pain. First-line management of CPIP is

pharmacological, using conventional analgesics or by peripheral

nerve blocks with local anaesthetics (whether or not combined

with corticosteroids). It is recognized that adequate pharmacolog-

ical pain management is important in the acute phase as a means

to minimise the chance of conversion to chronic pain (Werner

2014a; Werner 2014b). However, if conservative treatments are to

no avail, more invasive therapies may be considered. Anaesthesio-

2Surgical interventions for the management of chronic groin pain after hernia repair (postherniorrhaphy inguinodynia) in adults

(Protocol)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



logic techniques including transcutaneous electric nerve stimula-

tion (TENS), pulsed radiofrequency (PRF), nerve root blocks or

dorsal root ganglion stimulation may all offer pain relief. Surgical

interventions are usually considered as a last option once pain is

recalcitrant.

Description of the intervention

Surgical therapies to relieve CPIP (remedial surgery) can be per-

formed using an open approach (Starling 1989; Heise 1998; Amid

2002; Deysine 2002; Amid 2004a; Aasvang 2005b; Loos 2010a;

Verhagen 2016); or an endoscopic approach (Krahenbuhl 1997;

Giger 2009; Chen 2013). Two major types of remedial surgery can

be distinguished. The rationale for the choice of remedial surgery

mainly depends on the assumed cause of the postherniorrhaphy

pain. Resection of the inguinal nerves, either by a tailored ap-

proach or as triple neurectomy including all inguinal nerves, is

the most performed remedial surgical technique for (neuropathic)

CPIP (Lange 2015). The number of neurectomies depends on the

preference of the attending surgeon.

A second type of remedial surgery is the removal of the surgical

mesh (meshectomy), either partial or complete. This surgical pro-

cedure can be considered when the mesh is implicated as the origin

of non-neuropathic postherniorrhaphy pain. A meshectomy may

be complex and a salvage technique, since surgery in fibrotic tissue

may increase the chances of complications considerably. Moreover,

the posterior wall or the inguinal canal may require reinforcement

to avoid looming recurrent hernias. This can be done by a syn-

chronous or metachronous new mesh insertion (Keller 2008) or

by a tension repair using own body material (Koopmann 2011;

Zwaans 2017).

Other types of remedial surgery may entail removal of fixating

devices such as sutures or staples. A release of the funiculus (fu-

niculolysis) may be helpful in a subgroup of patients, as is an or-

chiectomy. All of these procedures are infrequently performed but

may offer pain relief in highly selective groups of patients.

How the intervention might work

Surgical interventions of postherniorrhaphy pain are guided by

symptomatology, clinical findings and the type of primary hernia

repair. When nerve lesions or other neuropathic triggers respon-

sible for the inguinodynia are suspected, a neurectomy of one or

more of the affected nerves is considered. By removing the driving

force of the neuropathy, the pain is assumed to fade out (Amid

2002). Inguinal pain is frequently replaced by loss of normal skin

sensation. However, central sensitization of pain may corrupt this

phenomenon. The same accounts for a meshectomy or removal

of fixation devices. By eliminating the origin, the nociceptive pain

diminishes over time (Kehlet 2006). It must be appreciated that

the intervention also depends on intraoperative findings. For ex-

ample, when a nociceptive source of pain is suspected, but a neu-

roma is found intraoperatively, this neuroma requires removal.

For men undergoing surgery, funiculolysis can be performed. Fu-

niculolysis (dissection of the funiculus from its surrounding tis-

sue) includes the release of the spermatic cord in order to atten-

uate congestion of the testicular vein or remove extensive fibrotic

tissue cornering structures like the vas deferens. Orchiectomy is

occasionally considered once all other options have failed and the

cause of nociceptive pain is thought to be caused by the testicle

itself (Chen 2015).

Why it is important to do this review

The proper management of postherniorrhaphy pain is a challeng-

ing obstacle and clearly needs systematic reviewing of the avail-

able literature. Although remedial surgeries are performed in spe-

cialised centres by experienced and well-trained surgeons, there is

a necessity for evidence-based practice to rationally evaluate safety

and efficacy of these interventions. Although a limited number of

reviews have been published over the years, uncertainty remains

and no firm conclusions can be drawn as also stipulated by inter-

national guidelines on hernia surgery (Simons 2009). If surgical

therapies are more effective than conservative therapies, a more

prominent step in the algorithm would be appropriate to avoid

unnecessary long intervals of postherniorrhaphy pain, especially

since it is thought that if pain is not treated effectively in the early

stages then with time it may become more difficult to treat.

O B J E C T I V E S

To assess the efficacy and safety of surgical interventions for the

management of groin pain as a consequence of previous inguinal

hernia repair in adults.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We will include studies if they are randomised controlled trials

(RCTs) with double-blind assessment of participant outcomes.

We require full journal publication, with the exception of online

clinical trial results, summaries of otherwise unpublished clinical

trials and abstracts with sufficient data for analysis. We will exclude

studies that were non-randomised, studies of experimental pain,

case reports and clinical observations.
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Types of participants

Adults aged 18 years and older who underwent surgical interven-

tions for chronic (> 3 months) groin pain following inguinal her-

nia repair will be considered. If only a subset of randomised par-

ticipants is relevant in a study, the subgroup of interest will be used

provided that data are specified separately.

Types of interventions

The experimental interventions are surgical procedures aimed at

reducing postherniorrhaphy groin pain, including (but not limited

to): (triple or tailored) neurectomy; (partial or complete) meshec-

tomy; funicular release; removal of endoscopic staples or (fixating)

sutures; and orchiectomy.

Control intervention

All conservative treatment regimens including (but not limited

to): sham surgery; analgesics (NSAIDs, opioids, antidepressants,

gabapentin, pregabalin, antipsychotics, topical lidocaine, topi-

cal capsaicin); transcutaneous electric nerve stimulation (TENS);

(pulsed) radiofrequency (PRF); onabotulinumtoxinA (Botox);

nerve blocks with local anaesthetics; nerve blocks with local anaes-

thetics and corticosteroids; nerve root blocks; dorsal root ganglion

stimulation; cryotherapy; and psychological therapies.

Types of outcome measures

Primary outcomes

• Pain as a continuous outcome using the Numerical Rating

Scale (NRS) or Visual Analogue Scale (VAS).

• Pain reduction as a binary outcome (yes or no).

• Adverse events (including hematoma, seroma, wound

infection, recurrences, testicular atrophy, vascular injury, visceral

injury) at any time point following the intervention. Severity of

adverse events will be graded using the validated Clavien-Dindo

classification of surgical complications (Clavien 1992; Dindo

2004; Clavien 2009).

Timing of these outcomes will be at different time points following

the intervention: 3 months, 6 months, 12 months and 24 months.

• Treatment-related severe adverse events (death, permanent

or significant invalidity due to the procedure) at any time point

following the intervention.

Secondary outcomes

• Participant-reported pain relief of 30% or greater as a

binary outcome at 3 months, 6 months, 12 months and 24

months following the procedure.

• Participant-reported pain relief of 50% or greater as a

binary outcome at 3 months, 6 months, 12 months and 24

months following the procedure.

• Worsening of pain (participant self-reported) as a binary

outcome at 3 months, 6 months, 12 months and 24 months

following the procedure.

• QoL outcomes (participant self-reported or health status

reports).

Search methods for identification of studies

Electronic searches

We will search the following databases.

• Cochrane Central Register of Controlled Trials

(CENTRAL) in the Cochrane Library.

• MEDLINE (via PubMED).

• Embase (OVID).

We will use MeSH or equivalent and text word terms. We will im-

pose no language restrictions. We will tailor searches to individual

databases.

The search strategy for MEDLINE is shown in Appendix 1.

Searching other resources

We will check reference lists of reviews and retrieved arti-

cles for additional studies. We will search the following clin-

ical trial registers for identifying relevant unpublished trials:

the metaRegister of Controlled Trials (mRCT) (controlled-

trials.com), ClinicalTrials.gov (clinicaltrials.gov), the Dutch Trial

Register (trialregister.nl) and the World Health Organization

(WHO) International Clinical Trials Registry Platform (ICTRP)

(apps.who.int/trialsearch).

Data collection and analysis

Selection of studies

Two authors (WARZ, GGK) will determine eligibility of stud-

ies by reading each abstract as identified by the electronic search

strategy. They will exclude studies that clearly do not satisfy eli-

gibility criteria and will document these in a separate table. We

will obtain full copies of the remaining studies to assess eligibility.

Two authors will separately read the papers and will concur on

the study selection. If consensus fails, they will consult a third re-

viewer. Studies will be blinded before assessment. If only a subset

of randomised participants in a certain study is relevant but the

subgroup of interest involves the majority of participants, these

data will be used in the present systematic review. We will resolve
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any problems during this part of the reviewing process by consen-

sus.

A flowchart of selection of studies according to the PRISMA

statement will provide insight into the screening process (Liberati

2009).

Data extraction and management

Two authors will independently extract data from the included

studies using a data collection form. They will resolve any discrep-

ancies by consensus. If no consensus is reached, they will consult

a third author to overcome these issues.

We will extract the following data: country of origin; language; pe-

riod of approval (in published studies); population characteristics

(including age, sex ratio, type of primary inguinal hernia repair);

sample size; inclusion and exclusion criteria; type of surgical inter-

vention; type of anaesthesia used during surgical intervention; type

of control; primary and secondary outcomes as described above

including time of assessment; delay between primary repair and

intervention; pre-intervention and post-intervention pain assess-

ments; type of pain assessment (including pain scale or quantita-

tive sensory testing (QST)); adverse effects; industry sponsorship;

conflict of interest statements.

We will perform a separate analysis for the different types of surgi-

cal intervention. We will perform additional analyses for gender,

type of primary hernia repair, primary open versus primary endo-

scopic inguinal hernia repair, and type of anaesthesia.

If we identify a study that has more than two intervention arms, we

will only include the intervention and control groups that meet the

eligibility criteria in the analysis. We will contact the corresponding

authors of the individual trials if there are any unclear or missing

data.

Assessment of risk of bias in included studies

Two authors (WARZ, GGK) will assess the risk of bias in indi-

vidual studies, without masking for trial names, using the criteria

outlined in the Cochrane Handbook for Systematic Reviews of Inter-

ventions (Higgins 2011). Disagreement between the two authors

will be resolved by consensus. If they cannot reach consensus, they

will consult a third author to overcome this issue. We will com-

plete a ’Risk of bias’ table for each included study using the ’Risk

of bias’ tool in RevMan (Review Manager 2014).

We will assess the following for each study.

1. Random sequence generation (checking for possible

selection bias). We will assess the method used to generate the

allocation sequence as: low risk of bias (any truly random

process); unclear risk of bias (method used to generate sequence

not clearly stated). Studies using a non-random process will be

excluded.

2. Allocation concealment (checking for possible selection

bias). The method used to conceal allocation to interventions

prior to assignment determines whether intervention allocation

could have been foreseen in advance of (or during) recruitment,

or changed after assignment. We will assess the methods as: low

risk of bias (e.g. telephone or central randomisation;

consecutively numbered sealed opaque envelopes); unclear risk

of bias (method not clearly stated). Studies that do not conceal

allocation will be excluded.

3. Blinding of outcome assessment (checking for possible

detection bias). We will assess the methods used to blind study

participants and outcome assessors from knowledge of which

intervention a participant received. We will assess the methods

as: low risk of bias (study states that it was blinded and describes

the method used to achieve blinding); unclear risk of bias (study

states that it was blinded but does not provide an adequate

description of how it was achieved). Studies that were not

double-blind will be excluded.

4. Selective reporting (checking for reporting bias). We will

assess whether primary and secondary outcome measures were

pre-specified and whether these were consistent with those

reported as: low risk of bias (i.e. < 10% of participants did not

complete the study); unclear risk of bias (used ’last observation

carried forward’ analysis); or high risk of bias (used completer

analysis).

5. Incomplete outcome data (checking for possible attrition

bias due to the amount, nature and handling of incomplete

outcome data). We will assess the methods used to deal with

incomplete data as: low risk (< 10% of participants did not

complete the study and/or used ‘baseline observation carried

forward’ analysis); unclear risk of bias (used ’last observation

carried forward’ analysis); high risk of bias (used ’completer’

analysis).

6. Size of study (checking for possible biases confounded by

small size). We will assess studies as being at low risk of bias (≥

200 participants per treatment arm); unclear risk of bias (50 to

199 participants per treatment arm); high risk of bias (< 50

participants per treatment arm).

Measures of treatment effect

We will pool dichotomous data to calculate relative risk (RR)

with corresponding 95% confidence intervals (CI). We will calcu-

late the mean difference (MD) or standardised mean differences

(SMD) with 95% CI for continuous variables. We will present

continuous primary outcome measures (QoL outcomes) as MD

or SMDs, in equal or different pain assessments, respectively. We

will consider a P value of less than 0.05 as statistically significant

for both dichotomous and continuous data. We will present treat-

ment-related (severe) adverse events as descriptive statistics.

Unit of analysis issues

The unit of analysis will be individual participants.

5Surgical interventions for the management of chronic groin pain after hernia repair (postherniorrhaphy inguinodynia) in adults

(Protocol)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Dealing with missing data

We will use intention-to-treat (ITT) analysis where the ITT pop-

ulation consists of participants who were randomised, underwent

a conservative treatment at least once, and provided at least one

post-baseline assessment. Missing participants will be assigned zero

improvement wherever possible.

We will make at least two attempts to contact study authors for

missing data by email.

Assessment of heterogeneity

We will assess heterogeneity by calculation of inconsistency statis-

tics (I²). We will investigate the significance of potential hetero-

geneity by the Chi² test, considering P values of less than 0.1 as

significant. We will perform meta-analyses using both the fixed-

effect and random-effects model. If equivalent results are provided

with these models, we will provide the results of the random-ef-

fects model. Otherwise, we will report the results of both models.

In case heterogeneity is present between studies, a regression anal-

ysis will be performed to analyse potential confounding factors.

These include type of surgical intervention, sex ratio, age and type

of anaesthesia.

Assessment of reporting biases

We will not depend on what the authors of the original studies

chose to report or not, though clearly difficulties will arise in studies

failing to report any dichotomous results. We will extract and use

continuous data, which probably will reflect efficacy and utility

poorly, and may be useful for illustrative purposes only.

We will assess publication bias using a method designed to detect

the amount of unpublished data with a null effect required to make

any result clinically irrelevant (Moore 2008), when more than 10

studies include an outcome measure. We will exclude studies using

an extended population of a previously performed study whereas

the latest study will be used for analyses.

Data synthesis

We will perform a meta-analysis, according to the methods de-

scribed in the Cochrane Handbook for Systematic Reviews of In-

terventions if possible (Higgins 2011), using Review Manager 5

software (Review Manager 2014). We will generate forest plots

to illustrate the pooled outcome measures when these are judged

to be sufficiently similar. Characteristics of included studies will

be depicted in tables, whereas a plot will illustrate the risk of bias

in the included studies. We will produce ’Summary of findings’

tables, summarizing the results of the trials with a low risk of bias

and for all trials.

Grading of evidence

Two review authors (WARZ, GGK) will independently rate the

quality of each outcome. We will use the GRADE system to rank

the quality of the evidence using the GRADEprofiler Guideline

Development Tool software (GRADEpro GDT 2015), and the

guidelines provided in Chapter 12.2 of the Cochrane Handbook

for Systematic Reviews of Interventions (Higgins 2011).

The GRADE approach uses five considerations (study limitations;

consistency of effect; imprecision; indirectness; and publication

bias) to assess the quality of the body of evidence for each outcome.

The GRADE system uses the following criteria for assigning the

grade of evidence.

• High: we are very confident that the true effect lies close to

that of the estimate of the effect.

• Moderate: we are moderately confident in the effect

estimate; the true effect is likely to be close to the estimate of

effect, but there is a possibility that it is substantially different;

• Low: our confidence in the effect estimate is limited; the

true effect may be substantially different from the estimate of the

effect.

• Very low: we have very little confidence in the effect

estimate; the true effect is likely to be substantially different from

the estimate of effect.

We will decrease grade rating by one (−1) or two (−2) if we

identify:

• serious (−1) or very serious (−2) limitation to study

quality;

• important inconsistency (−1);

• some (−1) or major (−2) uncertainty about directness;

• imprecise or sparse data (−1);

• high probability of reporting bias (−1).

’Summary of findings’ table

We plan to include a ’Summary of findings’ table to present the

main findings for comparison of surgical and conservative inter-

ventions in a transparent and simple tabular format. In particu-

lar, we will include key information concerning the quality of evi-

dence, the magnitude of effect of the interventions examined, and

the sum of available data on all primary outcomes and participant-

reported pain relief of greater than 50%, participant-reported pain

relief of greater than 30%, and worsening of pain.

Subgroup analysis and investigation of heterogeneity

The following subgroup analyses will be conducted, if sufficient

data are available.

• Type of surgical intervention (neurectomy, removal of

endoscopic staples or fixating sutures, mesh removal, funicular

release, orchiectomy).

• Tailored versus triple neurectomy.

• Male versus female participants.
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• Primary open versus primary endoscopic inguinal hernia

repair.

• Type of anaesthesia (local, spinal, general).

Sensitivity analysis

We will perform a sensitivity analysis on the risk of bias, if ad-

equate data are available. We will use the sensitivity analysis to

investigate the effects on outcomes when including or excluding

studies with a high risk of bias. The sensitivity analysis will be

performed according to the guidelines in the Cochrane Handbook

for Systematic Reviews of Interventions (Higgins 2011).

Trial sequential analysis

We will perform a trial sequential analysis (TSA) for any outcome

measures if a significant difference is found and more than 2000

randomised participants are identified for the particular outcome.

This statistical analysis is used to assess the risk of type I errors in

the conducted meta-analysis of cumulated data. Furthermore, it

may provide additional information on the number of participants

needed in future studies.

The alpha and beta errors used for TSA will be set at 5% and 20%

respectively. We will use a relative risk reduction of 25% and the

control group portion as found in the review for TSA.
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A P P E N D I C E S

Appendix 1. Search strategy for MEDLINE (via PubMED)

(Hernia, Inguinal[Mesh] OR inguinal*[tiab] OR inguinodyni*[tiab] OR Herniorrhaphy[Mesh] OR herniorrhaph*[tiab] OR hernio-

plast*[tiab]) AND (((Groin[Mesh] OR groin*[tiab] OR abdominal*[tiab]) AND (Pain[Mesh] OR pain*[tiab])) OR Abdominal Pain[Mesh])

AND (Surgical Procedures, Operative[Mesh] OR “surgery”[Subheading] OR surgical*[tiab] OR surger*[tiab] OR operative*[tiab] OR oper-

ation*[tiab] OR mesh[tiab])
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