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Abstract

Background Inguinal hernia has a lifetime incidence of 27% in men and 3% in women. Surgery is the recommended treat-
ment, but there is no consensus on the best method. Open repair is most popular, but there are concerns about the risk of
chronic groin pain. Laparoscopic repair is increasingly accepted due to the lower risk of chronic pain, although its recurrence
rate is still unclear. The aim of this overview is to compare the risk of recurrence and chronic groin pain in laparoscopic
versus open repair for inguinal hernia.

Methods We searched Ovid MEDLINE, EMBASE and the Cochrane Database of Systematic Reviews for systematic reviews
and meta-analyses. Only reviews of randomised controlled trials (RCTs) in adults published in English were included. Con-
ference proceedings and editorials were excluded. The quality of the systematic reviews was assessed using the AMSTAR
2 checklist. Two outcomes were considered: hernia recurrence and chronic pain.

Results Twenty-one systematic reviews and meta-analyses were included. Laparoscopic repair was associated with a lower
risk of chronic groin pain compared with open repair. In the four systematic reviews assessing any laparoscopic versus any
open repairs, laparoscopic repair was associated with a statistically significant (range: 26-46%) reduction in the odds or risk
of chronic pain. Most reviews showed no difference in recurrence rates between laparoscopic and open repairs, regardless
of the types of repair considered or the types of hernia that were studied, but most reviews had wide confidence intervals
and we cannot rule out clinically important effects favouring either type of repair.

Conclusion Meta-analyses suggest that laparoscopic repairs have a lower incidence of chronic groin pain than open repair,
but there is no evidence of differences in recurrence rates between laparoscopic and open repairs.

Keywords Inguinal hernia surgery - Laparoscopic repair - Open repair - Primary hernia - Recurrent hernia - Overview of
systematic reviews

Inguinal hernia accounts for 75% of all abdominal wall her-
nias and has a lifetime incidence of 27% in males and 3%
in women [1]. Several types of inguinal hernia have been
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[3, 4]. Open repairs have mainly been classified as open
mesh (e.g. Lichtenstein) or open non-mesh (e.g. Shouldice)
repairs based on whether a synthetic material has been used
to re-enforce the repaired posterior wall [5]. Tension-free
mesh repair (Lichtenstein technique) is usually considered
the repair method of choice among open repairs due to its
easy reproducibility by non-specialist surgeons. However,
there are concerns about the risk of chronic groin pain,
although recurrence rates have been noticeably very low [6].

Trans-abdominal pre-peritoneal repair (TAPP) and the
totally extra-peritoneal repair (TEP) are two of the main
laparoscopic (keyhole) techniques used. Laparoscopic
approaches have grown in popularity recently with some
surgeons appreciative of its significantly lower incidence of
long-term post-operatively pain, but there have been some
concerns regarding a possible increased risk of recurrence
after TEP repair [7]. This has been reported more frequently
in primary, unilateral inguinal hernia compared with recur-
rent hernia. Despite this concern, TEP has nonetheless been
adopted as the procedure of choice because of a lower risk
of intra-abdominal injuries compared to TAPP repair as well
as the comparably good outcomes especially when it is done
by skilled surgeons [3, 4, 7-10].

Several systematic reviews and meta-analyses have com-
pared laparoscopic and open repair techniques but there has
not been any consensus on which technique offers better
outcomes overall. This study aims to conduct an overview
of existing systematic reviews, which is a relatively new
methodology for summarising evidence. Compared with
conducting a new systematic review, an overview takes con-
siderably less time and resources and can help researchers
synthesise evidence across interventions, especially where
conflicting evidence has been reported from existing system-
atic reviews, with the aim of establishing a comprehensive
overview on the current best evidence [11].

This overview of reviews aims at informing clinical prac-
tice by identifying, analysing and synthesising the numer-
ous published systematic reviews assessing the comparative
efficacy of open and laparoscopic repairs for inguinal hernia.

Materials and methods
Study design and protocol

An overview of systematic reviews was conducted according
to the recommendations of the Cochrane Handbook of Sys-
tematic Reviews of Interventions to gain understanding of
the currently available evidence for the efficacy of inguinal
hernia repairs from existing systematic reviews in the litera-
ture [11]. The method of the overview was pre-specified in a
research protocol based on the PRISMA reporting guidelines
[12].
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Types of reviews

This overview included systematic reviews (including
meta-analyses and network meta-analyses (NMA)) of
randomised controlled trials (RCTs) published in Eng-
lish. Systematic reviews that included a mixture of ran-
domised and non-randomised evidence were included if
they reported RCT data separately. Conference proceed-
ings, protocols and editorials were excluded.

Types of participants

Males and females aged 16 years or above.

Types of interventions

Laparoscopic surgery was compared with open surgery
for the repair of inguinal hernias. When possible, we
also included studies assessing TAPP and/or TEP repairs
separately. Similarly, we included studies assessing all
open repairs as well as open mesh and non-mesh repairs
separately.

Outcomes

Hernia recurrence and incidence of chronic groin pain.

Literature search

We searched Ovid MEDLINE, EMBASE and CDSR
(Cochrane Database of Systematic Reviews) to identify
systematic reviews and meta-analyses published up to 8
May 2020. There were no restrictions on date or language
of publication. An initial search strategy was generated
for Ovid MEDLINE and adapted to other databases. The
search focused on free-text and MeSH terms for ‘inguinal
hernia surgery’, ‘open repair techniques’, ‘laparoscopic
repair techniques’ and ‘systematic reviews and meta-
analysis’. Additionally, we checked the reference lists of
retrieved reviews for additional eligible reviews.

Screening and study selection

Two researchers (NH, AA) searched for and selected
reviews based on criteria pre-specified in the research
protocol. Initially, the researchers screened the titles and
abstracts identified by the search strategy independently.
Disagreements were resolved by discussion or arbitration
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by other authors. Selected studies were retrieved in full
and assessed for inclusion by one author (NH).

Data collection

A data extraction form was developed and piloted to
record relevant data from the identified systematic reviews.
Recorded data included administrative data, bibliographic
information, descriptive characteristics of reviews includ-
ing inclusion/exclusion criteria, information on the type of
hernia and definitions of the outcomes. Data on hernia recur-
rence and chronic pain were extracted by one researcher
(NH) in the form of effect sizes and their 95% confidence
intervals (or credible intervals for NMA).

Quality assessment of included reviews

The quality of included reviews was assessed using the
AMSTAR 2 checklist, a 16-item tool that has been devel-
oped to appraise the methodological quality of overviews of
systematic reviews [13]. AMSTAR 2 classifies overall con-
fidence in the results of each review as ‘high’, ‘moderate’,
‘low’ or ‘critically low’ based on ratings for selected items
identified as the critical domains. The items considered
critical domains for the purpose of this overview included
‘duplicate study selection by review authors’ (item 5), ‘ade-
quate description of included studies in the review’ (item 8),
‘use of appropriate method for meta-analysis’ (item 11) and
either of ‘use of a satisfactory risk of bias (ROB) assessment
for included studies in the review’ (item 9) or ‘assessment
of the impact of ROB in interpretation of results’ (item 13).

Data synthesis

Quantitative outcome data were summarised in tables show-
ing effect sizes and 95% confidence/credible intervals for
hernia recurrence and chronic groin pain, bearing in mind
that results of the reviews may include overlapping stud-
ies. Where no results from meta-analysis were available, the
reported conclusions were included in the tables. A narrative
synthesis was then carried out.

Results
Literature search

The initial search retrieved 175 systematic reviews with an
additional four reviews identified from the reference lists of
the included reviews. During abstract screening, sixty-two
duplicate reviews were excluded, and a further 66 reviews
failed to meet the pre-specified inclusion criteria. After

full-text screening of the remaining 51 articles, 21 reviews
met the inclusion criteria (Fig. 1).

Study details

Details of the study characteristics are summarised in
Table 1. The included reviews were published between
1999 and 2020. The most recent search date for an included
review was February 2019. The number of RCTs per review
varied from 4 to 58, while the number of participants ranged
from 404 to 17,510. The age of the participants ranged from
16 to 100 years. All the reviews included participants of
both genders. Five reviews [8, 21, 27, 29, 32] analysed only
data on hernia recurrence and did not report chronic pain
while the remaining 16 reviews [10, 14-20, 22-26, 28, 30,
31] reported data on both outcomes. Five reviews [15, 16,
19, 23, 25] compared outcomes in primary inguinal hernias
only, and five reviews [20, 21, 24, 27, 28] examined recur-
rent inguinal hernias alone, while the remaining 11 reviews
[8, 10, 14, 17, 18, 22, 26, 29-32] either considered both
types of hernia or did not specify the type. One Cochrane
review was identified which collected individual participant
data (IPD) from the trialists which enabled reporting of sep-
arate subgroups for primary and recurrent hernias [10]. One
NMA was also identified [15].

Methodological quality of included reviews

Two reviews [15, 16] were scored as high quality (both pub-
lished in 2019) (Table 2). Nine studies were judged to be of
moderate quality [10, 14, 17-21, 23, 28]. Among the six
older studies (before 2010), only the Cochrane review [10]
was found to be of moderate quality and there were three
reviews [29, 31, 32] of critically low quality.

Hernia recurrence

Table 3 presents the results for hernia recurrence, first
for laparoscopic versus open overall and then for specific
combinations of repairs. Results for primary and recurrent
hernias are provided in separate columns where available,
although usually the first of these columns represents a mix-
ture of primary and recurrent hernias or a situation where
it was unclear which types were included. Overall, most
reviews showed no evidence of differences in recurrence
rates between laparoscopic and open repairs, regardless of
the type of hernia studied. However, most of the reviews
had wide confidence intervals (CIs), so we cannot rule out
clinically important effects favouring either laparoscopic or
open repair.

Six reviews [10, 15, 16, 19, 23, 25] presented data for
primary inguinal hernias alone and most reported no sta-
tistically significant differences between laparoscopic and
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open repairs. One review [25] showed lower recurrence for
the open group versus both laparoscopic [RR 2.06 (1.26,
3.37)] and TEP groups [RR 3.72 (1.66, 8.35)]. However,
this review included fewer studies compared with earlier
published reviews. Similarly, six reviews [10, 20, 21, 24, 27,
28] presented results specifically for recurrent hernias and
none reported statistically significant differences between
laparoscopic and open groups.

Seven reviews [8, 17, 26, 29-32] did not report the spe-
cific hernia types they considered and were assumed to
have included both primary and recurrent hernias (Table 3).
These reviews generally reported considerable uncertainty
in the magnitude and direction of their effects. Two [17, 26]
of these reviews reported findings in favour of open repair
techniques and one [26] showed a doubling of the odds of
recurrence after laparoscopic repair [OR 2.17 (1.58, 2.98)].
However, it considered only six studies, significantly fewer
than those included in earlier published reviews.

When comparing specific types of laparoscopic repair,
most reviews comparing TAPP with open repair showed
no statistically significant results. One study which used
individual participant data (IPD) [10] found a lower risk
of recurrence for TAPP versus open non-mesh repair, but
this finding was not replicated in a more recent review [18].
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When comparing TEP versus open repair, results of the
meta-analyses varied considerably and most had wide con-
fidence intervals. Three reviews [17, 22, 25] found evidence
of fewer recurrences for open repairs compared with TEP.

Chronic pain

Definitions of chronic pain varied and ranged from one
month to one year after the procedure. Five reviews [15, 16,
19, 23, 25] reporting this outcome studied primary inguinal
hernias alone and another five [20, 21, 24, 27, 28] looked at
only recurrent inguinal hernias (Table 4).

Most reviews of primary (or mixed primary/recurrent)
hernias consistently suggested laparoscopic repairs to have
a lower risk of chronic groin pain compared to open repairs,
regardless of whether TAPP/TEP or open mesh/non-mesh
was used, and although effect sizes varied, many reviews
showed odds ratios around 0.5, indicating a 50% reduction
in the odds of having chronic pain for laparoscopic repair
compared to open repair (Table 4). In particular, in the four
systematic reviews assessing any laparoscopic versus any
open repairs, laparoscopic repair was associated with a sta-
tistically significant (range: 26% to 46%) reduction in the
odds or risk of chronic pain. When considering the reviews
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Table 1 Characteristics of included reviews
Review ID Search dates No. of No. of partici- Gender Ageinyears  Hernia types Comparison
studies pants All/M/F  (study policy)* — -
analysed Primary Umlgteral
or Recur-  or Bilat-
rent eral
Lyu [14] Up to Sept. 2018 31 5594 All 25-69 PH, RH UH,BH  TEP vs Lichten-
stein, TAPP vs
Lichtenstein
Aiolfi 2019 [15] 2000 to Feb. 2019 12 3748 All 18-76 PH UH TEP vs Open,
TAPP vs Open
Bullen 2019 [16] Up to April 2019 12 3966 All NR (>16) PH UH Lap vs Lichtenstein
Gavrilidis 2019 1989 to 2019 21 6573 NR 36-68 NR NR TEP vs Lichten-
[17] stein
Patterson 2019 Jan 1998 to May 58 17,510 All 23.6—65.4 NR NR Lap vs Open,
[18] 2018 TAPP vs Lichten-
stein, TAPP vs
Shouldice, TEP
vs Lichtenstein,
TEP vs Shouldice
Scheuermann UptoJuly 2016 8 896 All 19-84 PH NR TAPP vs Lichten-
2017 [19] stein
Pisanu 2015 [20] 1966 to 2013 7 688 All 42-75 RH NR Lap vs Lichtenstein
Li 2014 [21]* Jan 1999 to Sept 6 (11) 643 (1311) NR NR RH NR Lap vs Open
2012
Zheng 2014 [22]  Up to Jan 2013 13 3279 All NR (18-100) PH,RH NR TEP vs Lichten-
stein
Koning 2013 [23] 1966 to Jan 2012 13 5404 All NR (Adults) PH UH,BH  TEP vs Lichten-
stein
Yang 2013 [24] 1966 to May 5 429 NR 52-66 RH NR Lap vs Lichtenstein
2012
O’Reily 2012 [25] Up to March 27 7161 NR 35.6—65.5 PH UH Lap vs Open, TEP
2012 vs Open, TAPP
vs Open
Aly 2011 [26] 1995 to May 8 5300 NR 16-85 NR NR Lap vs Open
2010
Dedemadi 2010 1990 to 2008 7 663 All 55.8-64 RH NR TEP vs Lichten-
[27] stein, Lap vs
Lichtenstein
Karthikesalingam 1966 to 2009 4 404 NR NR RH NR Lap vs Open
2010 [28]
Kuhry 2007 [29] NR 23 4231 NR NR NR NR TEP vs Open
Schmedt 2005 Up to April 2014 34 7223 NR NR NR NR Lap vs Lichtenstein
[30]
McCormack 2003 NR 41 7161 All NR (=/>18) PH,RH UH,BH  Lap vs Open, TEP
[10] vs Open, TAPP
vs Open
Memon 2003 [8] Jan 1990 to Oct 29 5588 NR NR NR NR Lap vs Open, TEP
2000 vs Open, TAPP
vs Open
Schmedt 2002 NR 33 5053 NR NR NR NR Lap vs Lichten-
[31] stein, Lap vs
Shouldice
Chung 1999 [32] May 1994 to 14 2471 NR NR NR NR Lap vs Shouldice,
March 1997 TAPP vs Lichten-

stein

NR not reported, PH Primary inguinal hernia, RH Recurrent inguinal hernia, UH Unilateral hernia, BH Bilateral hernia, TAPP Transabdominal pre-
peritoneal repair, TEP Totally extra-peritoneal repair, Lap Laparoscopic procedure, * Age range normally reported but where not available, the age
policy for review noted in brackets, + Mixed method studies with No. of RCTs/participants displayed and total no. of studies/participants in brackets
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Table 2 Summary of risk of bias for included reviews (AMSTAR 2 Checklist)

Review ID 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Overall confidence rating
Lyu 2020" Y PY N PY Y Y PY PY Y N Y N Y Y N Y Moderate
Ajolfi 2019" Y Y Y PY Y Y PY Y Y N Y Y Y Y N Y High

Bullen 2019'° Y Y N Y Y Y PY Y Y N Y Y Y Y Y Y High
Gavrilidis 20197 Y Y N Y Y Y PY Y Y N Y Y Y Y N Y Moderate
Patterson 2019'8 Y PY N Y Y Y PY PY Y N Y Y Y Y N Y  Moderate
Scheuermann 2017"° Y Y Y Y NNUPYY Y N Y Y N Y Y Y Moderate
Pisanu 20152 Y Y N Y Y Y PY PY Y N Y Y Y Y N Y Moderate
Li2014 2! Y N N PY Y Y PY Y Y N Y Y N Y Y Y Moderate
Zheng 2014 Y N NPY NY PY Y Y N Y Y N Y N Y Low

Koning 20132 Y Y N PY Y Y PY Y Y N Y Y Y Y N Y Moderate
Yang 2013% Y N NY Y YPY Y Y N Y N N Y N Y Low

O’Reily 2012% Y N NPY NNPYY Y N Y Y Y Y N Y Low

Aly 2011% Y N NY NNN Y Y N Y Y Y Y N N Low
Dedemadi 2010% Y N NY Y YN Y Y N Y Y Y Y Y N Low
Karthikesalingam2010®* 'Y N N Y Y Y PY Y Y N Y Y Y Y Y Y  Moderate
Kuhry 2007%° Y N N PY NN N PY N N NA NA N Y NA N Critically low
Schmedt 2005%° Y N NN NNY Y PfY N Y Y N Y N N Low
McCormack 2003'° Y Y NY Y Y Y Y Y N Y Y Y Y N Y Moderate
Memon 2003% Y N NPY Y YN PfY Y N Y Y Y Y N N Low
Schmedt 20023 Y N NN N NN Y N N NA NA N Y NA N Critcally low
Chung 19992 Y N NN NNN Y N N Y N N N N N Critcalylow

1-Participants, interventions, comparators, outcomes (PICO) components; 2- Predetermined protocol; 3-Explanation for study design choice;
4-Comprehensive literature search; 5-Duplicate study selection; 6-Duplicate data extraction; 7-List of excluded studies; 8-Description of
included studies; 9-Satisfactory risk of bias (ROB) assessment for included studies in the review; 10- Funding sources for included studies in
the review; 11- Appropriate method for meta-analysis; 12-Impact of study ROB on results; 13- Impact of ROB in interpretation of results; 14-
Explanation for heterogeneity in results; 15- Publication bias; 16- Conflicts of interest; Y- Yes; N- No; PY- Partial yes; NA- not applicable

of recurrent hernias alone, most studies did not show statis-
tically significant results, but results were based on small
number of trials [10, 20, 24, 28].

Discussion

There was no clear evidence of a difference in recurrence
rates between laparoscopic and open repairs for inguinal her-
nia in the systematic reviews and meta-analyses identified,
although clinically important effects could not be ruled out
due to the wide ClIs reported. However, laparoscopic tech-
niques were generally found to have less chronic groin pain
compared to open repairs, regardless of the specific open or
laparoscopic repair considered, or the hernia type (primary
or recurrent hernia) that was studied. Overall, conclusions
remained similar when examining either primary or recur-
rent inguinal hernias alone.

Reviews assessing recurrence rates showed heterogene-
ity in the magnitude and direction of effects. Most reviews
which looked at primary hernias, recurrent hernias and
both types of hernias together were rated high to moderate

@ Springer

quality, suggesting high confidence in their findings. Other
reviews which did not report the specific hernia types also
had uncertain results with four reviews [8, 17, 26, 30] of
moderate to low quality showing statistically significant
results in favour of open repair techniques, but the gener-
ally low overall quality of these reviews remains a concern.
These findings are similar to those published in a recent
clinical guideline [33] in which experienced hernia surgeons
and researchers across the world made recommendations
based on comparable recurrence rates between laparoscopic
and open repairs. The guideline emphasised that the recur-
rence rates remain comparable especially where the surger-
ies were conducted by highly skilled surgeons.

For chronic groin pain, we found that laparoscopic repairs
were consistently associated with lower pain compared
with open repairs regardless of the type of open or laparo-
scopic repair or the types of hernia studied. This is despite
the noticeable difference in the definitions of chronic groin
pain across the reviews we included. A recent review [18]
reported both early and late chronic groin pain with distinct
definitions, but the findings are similar and consistent with
those of other reviews in this overview. Two reviews [20, 24]
were also noted to have included exactly the same studies



4691

Surgical Endoscopy (2022) 36:4685-4700

payiodar 9ouaiey Jiegl
~JIp JUBOYTUSIS ON g AN (T8¥e) 11 AN AN 200¢ Ipawyds
ampaooid o1doos (%L7)
-Opua se JNOdI 8507/96 uado
PaIopIsuod jel) (%5°9) [o€]
S9IpMIs papnjoxy 1 (PLT 9P 1) 00T (001%) ¥1 Troz/el deg 0 03d AN S00T pawyds
[L2]
T GI'TSF0)ITLO (90L) L qd HY 010 Ipewopeg
T (¥T1°€E0)890 e s s (0] HY [+2] €10C Suex
W (OT'T‘6£0) L90 e s s (0] HY [02] STOC nuesiq
syyuowr 71 (%90
0} dn uoryemnp 8GL1/St uadO
dn-mofoy pm (%6'0)
SoIpm3s papnjouf H (SSTISOPT'T (€29¢) 6 §981/SS deT s (0] HN ‘Hd  [97] 610T uoling
ysaw uad@ sa o1doososndpy
(%60
818¢/18 uado
(%1°¢)
1 (6LT 18:0) ST (2899) 0T ¥987/68 deT s (0] AN [8] €00T uowalN
%87)
6L02/6S U2dO
(%1°9)
1 (8685’ D) LT'T (9T1¥) 9 L¥0T/STT deg s (0] AN [zl 110T ATV
[sclot0T
W (L1-T°€€0) #8-0 (AN v < (0] HY wesuresayeyoy]
(€00
W  900-)100-— (€¥9) 9 ad HY (12l ¥1oz V1
[szl
1 (LEE 9T 90T (¥L89) 81 AN qd HN ‘Hd 7102 A11199.0
(%1°€)
$0S€/601 uadQ
(%LD (or]
W (EVTSro 0T (L8 11 (80°T°19°0) 180 (Tr99) LT 8¢1¢/98 det 0 01d [V €00C PeWIODIN
8661 Ue[ 19je
paystqnd sarpnys (%6°¢) uedQ [81]
A[uo papnyour W WT'TTL-0) Y60 (S09°ST) 9% (%¥'p) deg qd v 610¢C uosioned
uado sa d1doosorndpy
(syued (syued
(11D/1D %56) -nred jo “ou) (/1> -onied jo “ou)
(UYL 9z1s 1001 SAIPMIS JO "ON  9%G6) 9ZIS 109l SOIpNIS JO "ON|  SOJBI QOUALINOIY
-SINV) Aut
Nliclitiite) -[enb Apmig BIUIOY JUSLINOY BIUIOY PIXIW IO ATBWILIJ QINSLaW 109J7 BIUISY Jo (s)odAL, AT MITAY

(s1edar ysaw-uou uadQ/ysow uad/uad( smMoARy () < (@Y 10 | < Y/J Q) 2OUALINDAI BILISH 0] SINSAY € d|qe)

pringer

a's



Surgical Endoscopy (2022) 36:4685-4700

4692

10 (91°0°91°0-) 00°0 (L09) 9 AN i (0] AN [ze] 6661 SunyDd
K1931ms Kouo3
-Towd Surrmbaz
RIWIAY PAILIAD %6'1)
-Iedsul pue 9[ql TTe/9 uado [61] L10T
-ONPaLIl papn[dxXy W (LS'€“6€0) LT'T (659)9  (%L7T) Legg/6 deT R () Hd UueWIDNaYd§
(%€
816/1C uedQ
CA49)] [o1]
adl (Tee‘ev0) 0T'1 061 S (S8°T1°95°0) 10°T (0g81) 21 Tl6/ce dey YO 03d IV €00¢ AoeWIODIN
(81]
W AN (I2-1°25-0) 6L-0 QIND) T1 AN aa nv 610C uosIoned
VIAN A\ (S6960) L'T AN AN s (0] v [+1] 0207 n&
ysaut uado sa JJvi
(%T0
#061/1% uadO
(%L
T (1€ ‘89-0) TS'1 (798¢) S1 S861/tS deg s (0] AN [8] €00T uoway
[czl
T (89'T ‘8L°0) vI'T (9592) 11 AN dd HN ‘Hd 2102 A11194.0
VIAN H (IS'T“LS'0) 960 AN AN R ke HN‘Hd  [S1]610C Yoty
(%€°¢)
9T1T/1L uedQ
(%80 [o1]
adl W (IST6£0) 660 0L 01 (60T TS'0)9L°0 (688¢) LT €9L1/0¢ de1 YO 03d IV €00¢ JoeWIODIN
uado sa J4vi
syuosardax
9Z1S 1099 STy}
Jeym Ieg[oun sJ1
pue pajiodar arom
SOTBI SPPO 10§
son[eA JANESIN 10 (FETTIEY) 8P T- (I1LD) 9 AN i (] AN [2e] 6661 Sunyd
par1odar 20udIdy J1el
~§Ip JUBOYIUSIS ON T AN (00L2) 81 AN AN 200¢ Ip_uyds
ysaw-uou uadg) sa o1doasosvdp|
(syued (syued
(11D/1D %56) -nred jo “ou) (/1> -1onied jo ‘ou)
«(TAVL 9718 1031 SAIpNIS JO 'ON  9%G6) 2Z1S 199 SIIPMS JO "ON  SQIBI QOULINOAY
-SINV) Ant
Nlieliiiitg) -renb Apmg BIUISY JUSLINOIY BIUISY PIXTW JO ATBWILIJ QINSEOW JOJf BIUISY JO (S)odAL I MA1AY

(ponunuoo) ¢ 3jqey

pringer

Qs



4693

Surgical Endoscopy (2022) 36:4685-4700

(%17
LT€/L uadQ [o1]
dadi (8Y'¥ ‘T0°0) €20 991 (LLTPED) L60 (8L9)9 (%077 15¢/L de] YO 0Rd IV €00 YorwIoDIN
8661 Ue[ 10)ye
poystiqnd sarpms [81]
Aquo papnpouy W (16°T “85-0) SO-T (AN +1 AN R v 610C uosianed
VIAN W (0'C°92°0) S8°0 AN AN Jo v [+1] 020T nkT1
ysow uado sa g
B11)
L88/9¢ uadQ
(%60
T (0LT °S€°0) 86°0 (evLD v 968/6z deg Jo AN [8] £00T uoway
oonozaw
-Jip ou payiodarl
SIdY10 ,nﬂm—,ﬁ ur
AIUALINIAX H@BOM
jueoyIusis A[[eo
-1SnelIs pamoys
SOIPMIS GT JO | T AN (L€6D) ST AN AN 4l62] L00T Aoy
[zl
1 (6€'8°99° 1) TL'E (€90¢) 01 AN o HN ‘Hd 2102 A11199.0
VIAN H (I19°1°69°0) 01 AN AN R HN‘Hd  [S1] 6102 yory
(%870
8L£1/8¢ usdO
(%S0 [or]
adl W (9001 ‘81°0) €€°1 1Dz OF1°LS0) 160 (€SLD L SLET/E dep A0 01d IV £00T JoeWIODON
uado sa g
TP
6111/Ly uado
(%€ [or]
adl W (92T v0°0) 1€0 (€6) v (TL0‘8T0) St0 (6520) 91 ov11/9z de] ¥O 01 IV £00T JoeWIODON
8661 uef[ 1o35e
paystqnd sarpmys [s1]
Aquo papnpouy W (€€-T °69-0) 96-0 (AN 8 AN o nv 610 uosianed
ysaw-uou uado sa gqvi
(syued (syued
(11D/1D %56) -nred jo “ou) (/1> -1onied jo ‘ou)
«(TIV.L JZIS 109 SAIPMIS JO 'ON  9%G6) 9ZIS 103)H SIIPNIS JO 'ON  S9JRI QOUALINOY
-SINV) Ant -
muﬁwaaoo A.ms—u %_u_dm .NFCOQ HCQ.CSOOM .NFCOQ —uoxdb R(e) \AHNECQ Inseawr uootm N_EHUI mo Amvom%ﬁ QH BOM\/OM

(ponunuoo) ¢ 3jqey

pringer

Ns



Surgical Endoscopy (2022) 36:4685-4700

4694

BIUISY [euInSul [elore[iun f7/) ‘Iredar
Tesuorrad-enxs A[eio) g7 ‘Iredar jesuojriod-o1d [euruopqesuen) JJVZ S 9ANR[AI Yy ‘BIUISY [eulnSul JUSIINOSI Y ‘QOUAIRYIP YSII (7Y ‘S[ELN) PI[[ONUO0D PASTOpULI 7)Y ‘BIuidy eurnSur
Arewnid f7g ‘onex sppo 03od YO 0124 ‘O1yel Sppo Y ‘duop sisA[eue-ejow ou/pajiodar jou YN ‘SIsA[eue-eiow yiomiou YN ‘ordoosorede] dpy ‘erep juedronred [enpiaipur pasn (747 ‘[eAIaiul 9[qr
-PaId 14D ‘[AIIUI OUIPYUOD [ ‘Bruley [eumnsur [erdjeig g ‘(Hd pue H()) SeruIdy [eurndul [e1)e[iq pue [ersje[iun pue (Hy pue HJ) seruroy [eurnsur juarindal pue Arewrid yjoq sapnjoul 7y

SISA[eUE-EIOW OU PUE SISOYIUAS dADeII[EnD Sulsn MaIAsy ,

MO[ A[[eon1I0 70 ‘MO] 7 “OFeIapout jy ‘USIY [,

(%0't)
08./1¢ uadQ
(%L0) [o1]€002
adr W (81°T 8€°0) L90 (61SD) S 6€L/0T de] A0 03d v JORWLIODON
8661 ue[ 1o)e
paystiqnd sarpms (811
AJuo papnpouy W AN (8€-0 °L0-0) €L-1 (AN ¢ AN h: (0] nv 610C uosroneq
ysauwi-uou uado sa Jqp
(%S°¢)
06L2/66 12dQ
(%9°9) [L1]
W F0TTTT) 8S°1 (89%9) v1 8L9T/611 de] A0 01d AN 610T sIpiLiaeD
[L2]
T (€€°T°81°0) 8%°0 Fro) v R HY 010 IpewspaQg
(%€7)
8657/69 uado
(%0°6)
W 0STTrD 681 (0819) TI 78sz/0¢1 deg i Hd [€2] €10T Sutuoy
(%L'1)
ThL1/6T wadO
(%LT)
1 (SSTSOD ¥9°1 (L8¢E) 6 Sy91/Sy dey Rl v [zl ¥10z Susyz
(syued (syued
(11D/1D %56) -nred jo “ou) (O/1>  -1onied jo ‘ou)
«(TIV.L JZIS 109 SAIPMIS JO 'ON  9%G6) 9ZIS 13.H SIIPNIS JO 'ON  S9JRI QOUALINOIY
-SINV) Ant
muﬁwaaoo Aﬁs—u %_u_dm .NFCOQ HCO.CSOGM .NFCOQ —uoxdb I0 %H&EC& 2Inseaw uootm N__.EU: mo Amvom%ﬁ QH BOM\/OM

(ponunuoo) ¢ 3jqey

pringer

Qs



4695

Surgical Endoscopy (2022) 36:4685-4700

(%LTD)
T#91/80¢ uedO
L0 (%9°L) [o¢]
1 ‘7°0) 850 (T6Te) ST 0S91/5T1 deq IO 9rd AN AN S00T p_uwyds
(890
1 ‘L1°0) €€°0 (LLD) ¥ JO 01d AN HY [+2] €10C Suex
(TLo [oz]
W ‘IT°0) 6€°0 LLS) ¥ Jd0o AN HA S10¢ nuesig
(%900
§991/¢t¢ uedQ
950 (%¥°6) syjuowt g uey [o1]
H ‘0€°0) 170 (SPre) 01 08L1/891 de] JO  dsow Sunse| ured Hd 610C uarng
ysaw uad() sa o1doasosvdp|
Te3K T Ise9[ [82]
(88°S je 19y ured 010z wedur
A ¥1:0) 16°0 (IND € (0] OIUOIYD AIAIS HY -[esoxe}IRY
yjuow | puokaq
(L80 swoydws [scl
1 ‘IS°0) 99°0 (602¥) €1 AN A JO 9duasIsIod HN‘Hd 2102 AlIRY.0
syjuowr ¢
I0)Je 1S9 JB sem
siy) papraoxd
Jrqissod se
(»161) uonesado ayy
66£7/6SY uadO Iayje sypuowr 71
(651 #9°0 (%8°€1) Jeau se K)11oAds [01] 00T
adl W ‘0$°0) 06°0 (T1€9) 8 ‘9%°0) ¥S°0 (6¥L) 1T 1012/06T de'1 YO 01d  Aue jo ured uroin v AOeULIODIN
(%0TD)
18%/LES uadO
(z8-0 (%EL)
A ‘L¥-0) T90 (I1LLR) 61  06TH/PIE de] gy ek | aeye ured v
8661 (%S°ST)
uef 101Je paysT[ £€1¢/S8Y uadQ Teok T 0)
-qnd sorpms (€60 (%L'TT) dn pue syuowr [81]
Aquo papnpouy W ‘65-0) ¥L°0 (TE19) LT 666T/0SE deT dA 9 udamieq ureq 1V 610¢ uosianed
uad() sa o1doososvdpy
«(TIVL (syued (syued ured
-SINV) Ait (D/1D %S6)  -tonaed jo -ou) (1D/1D %S6)  -tonaed jo -ou) sojel JIIOIYd Jo uon BIUIOH
-Tenb Apmg 9ZIS 1091 SQIpMIS JO "ON 9zIS 1091  SAIpMIS JO 'ON ured OTUOIYD)  QINSEOW JOS  -TUYSIP S, MIAAJY Jo adA7,
Slicliitiitg) BIUIOY JUSLINOAY BIUIOY PaXIW pue Arewig AT MITAY

(saredar ysow-uou uadQ/ysowr uadQy/uadQ sioaey () < @Y 10 [ < YY/JO) ured oruoy)) Ioj sINSY  3|qel

pringer

a's



Surgical Endoscopy (2022) 36:4685-4700

4696

K1381ms
Kouo3rowo 3ur
-nmbar eruroy (%0€1)
PajeIdIROUT +87/L¢ uadO K1331n0s 19130
pue 9[qronp (80 (%1'9) sypuowr ¢ ured [611L10C
-LIT papnjoxy W ‘€T°0) TH0 (€89) ¢ 662/61 deT MO [eUMSU JUASISI] Hd  Uuewlonayodg
W LT ET0) 150 AN AN i (0] AN v [¥1] 020z n&1
syuow ¢
JI9)je JSed] JB Sem
siy) popraoid
J[qrssod se
(€91) uoneado oy
899/601 uado I9)Je syuowr 7|
(€o¢ [€s0 (60D Teau se KJ11oAos [o1] €00C
adi W ‘6v'0) TTT (eS¢ ‘€'01 65°0 (8ve1) L 089/t deT O 01d  Aue jo ured urorn v APBULIODIN
ysout uadQ sa JJv.I
yjuowr | puokaq
(L80 swoydwAs [zl
1 ‘05°0) 99°0 (€1€0 6 AN A€ JO 9ouaISISIod HN‘Hd 10T £119¥.0
(oz'1 [s1l
VIAN H ‘LT0) €S0 AN AN qd UN HN ‘Hd 610¢C Yoty
syuow ¢
I31Je 1589 T8 Sem
s1y) papraoxd
J[qissod se
(%1°91) uonerado oy
80%1/Lzc uedQ I9)je syjuowr 7|
(STt (6.0 (%8°€1) Teau s K)LI10ADS [o1] €002
ddl W ‘¥1°0) 001 (602) L ‘6%°0) 79-0 (62 ST 9801/0S1 deg O 0rd  Aue jo ured urorn v JOBULIODIN
uadQ) sa Jdv.I
dnoi3 o1doos
-oxedey ur ured
$s9[ pajodax [1€]
SoIpMIS ISON g AN (066) 9 AN AN AN 200T p_wydg
ysaw-uou uadg) sa o1doasosvdpy
dnoi3 ysow
uado ur ured
Q10w pajiodar [1€]
SaIpmis § 10 AN (869) 8 AN AN AN 00T IpaWdS
«(TIVL (syued (syued ured
-SIY) L (11D/10 %S6)  -tonied jo “ou) (11D/1D %S6)  -1onxed jo “ou) sajel JIuoIys Jo uon BIULISH
-[enb Apmg 9ZIS 109l SAIpMIS JO "ON 9zI1S 1091  SAIpMIS JO 'ON ured oTUOIYD)  QINSEOW JORPH  -TULYAP S, MIIAY Jo od£7,
SJUQWIWOD) BIUIOY JUQLINOOY BIUIOY POXIW pue Arewtid 1 MIIAY

(ponunuoo) ¢ sjqey

pringer

Qs



4697

Surgical Endoscopy (2022) 36:4685-4700

3
et
SaNIATIOR &
(s091) Aqrep 3unoaye Gll
|Gt 1/€€7 uadp 1I0JWODSIP UT0I3
(680 (%€1D £ue 10 ured [cz]
1 65°0) 0L°0 (9780 6 89¢1/5ST det Y uroId jualsisiog v 10z Susyz
W (0T 97°0) $8°0 AN AN ¥0 AN v [¥11 020z AT
syjuowr ¢
I3)Je IS8 18 Sem
siy) popraoxd
J[qissod se
(%8°01) uonerado o
LST1/L1 wadQ Iayje sypuowr 71
(zee €0 (%0 1) JTeau se K)11oAds [o1] €00T
adl W ‘T0°0) 61°0 o)1 ‘60°0) €1°0 (0s9) € €61/C de1 JO owd  Aue jo ured uroin v AOrWIODON
ysow uadQ) sa JqJ
yiuow | puokaq
W' swojdus [szl
H ‘S¥°0) 18°0 (8020) L AN AA JO doudIsIsIag HN‘Hd 210 A1IY.0
o171 [s11]
VIAN H ‘8%°0) 98°0 AN AN dA AN HN ‘Hd 610C yIory
syjuowr ¢
I9)Je 1S9 JB sem
siy) popraoxd
Jrqrssod se
(%¥'€0) uonerado oty
166/7€C uado 1oy syuowr 71
(181 (090 (%8€1) Jeau se KJ11oAds [01] €00T
dadi N ‘9¢'0) 08°0 (zen ¢ ‘9¢:0) L10 (9000)9  S101/0%1 deT ¥ 01ed  Aue jo ured urorn IV~ YorWIODIN
uadQ sa g J
syjuowr ¢
I9)Je IS8 I8 sem
s1y) popraoxd
J[qissod se
(%L91) uonesado dyy
L19/€01 uadQ Ioye syuowt 7
(Ttr6 (050 (%8°L) Teau se £)r1oass [o1] €002
W ‘00°0) 81°0 (€9)¢ ‘$7°0) S€°0 (sezD 8 819/8t de'] JO ord  Aue jo ured uroin v AOrWIODOIN
ysow-uou uadQ) sa JJv.I
(TIVL (syued (syued ured
-SINV) Ait (D/1D %S6)  -tonaed jo -ou) (1D/1D %S6)  -tonaed jo -ou) sojel JIIOIYDd Jo uon BIUIOH
-[enb Apmg 9ZIS 109l SAIpMIS JO "ON 9zIS 1091  SOIpMIS JO "'ON ured OIUOIYD  QINSBOW J0JH  -IULYIP S, MIAJY Jo adA7,

sjuawio)

BIUIOY JUQLINOOY

BIUIOY POXIW pue Arewtid

a1 Moy

(ponunuoo) ¢ sjqey



Surgical Endoscopy (2022) 36:4685-4700

4698

eIUIOY [eUINSul [eIojeqiun g7 ‘aedor
[eauorad-enxs £[ejoy g7 ‘Iredar fesuojriod-oid feuropqesuen JJvz SI QANR[AI Yy ‘BIUISY [eUINSUT JUSLINOAI Y ‘OOUIYIP YSI (7Y ‘S[ELN) PI[[ONUOD PISIWOPURI [y ‘BIUIdY [eulnSur
Arewirid f4 ‘onel sppo 0134 YO 0194 ‘ONel SPPO Y () ‘duop sisA[eue-eiouwl ou/pariodal jou Yy ‘sisA[eue-eioul y1omiau YN ‘drdoosorede] dpg ‘erep juedionted [enprarpur pasn g4y ‘[eArdur a[qu
-paId [4) ‘[eAISIUI Q0USPYU0D ) ‘eruiay [eumnsSur [exorenig ¢ ‘(Hd pue H()) Seruioy feurnsur [e10)e[iq pue [ersje[run pue (Hy pue HJ) serutoy reunSur jueriool pue Arewrid yjoq sepnpout jjy

SISK[eUE-BJoW OU Uk SISayIUAS dAneII[enb Sursn MaIAdY ,

MO AJ[eoN1I0 T ‘MO ] ‘dJesepowt N Y31y :H |

syuowt ¢

19)J. JSB9] 1B SEM
siy) papraoxd
J[qissod se

(%1¥1) uonerado oy
L16/¢L wadQ Iayje sypuowr 7|
[cc0 (%90 Teau s K)LI10A0S [o1] €002
adl N ‘¥1°012T0 (1om ¢ 861/€1 de] O 01d  Aue jo ured uroin 184 NOBULIODIN
ysaw-uou uadQ sa gdv.i
uonerado
Y} I9iJe Syjuow
¢ ueyy aJowW
(%0°€1) Joj Sunsisiad
0891/61¢ uedQ (e[NONSN
(00’1 (%0°11) urpnpour) Ay [L1]
N 99°0) 18°0 (6LPE) €1 LI91/8LY deT O 01 -1oAds Aue jo ureq AN 610C sipltaeD
(%891)
S0LT/YSy uedo syyuowt
o1 %P2 ¢ uey 105uo] [ez]
N ‘19°0) 08°0 (L6ES) TT  TE9T/PeE deg WY 1oy ured Sunsisiod Hd €10¢ Suruoy]
«(TIVL (syued (syued ured
-SIV) &1 (HD/1D %S6)  -1onred jo “ou) (11D/1D %S6)  -1onxed jo “ou) sajel JIuoIyd Jo uon BILLIOH
-[enb Apmg 9ZIS 109l SAIpMIS JO "ON 9zIS 1091  SOIpMIS JO "'ON ured OIUOIYD)  QINSBAW 10QJH  -TUYSP S, MIIADY JoodA,
SIUSUWIO)) BIUISY JUSLINOIY BIUISY POXIW pue AIewid (I M91ASY

(ponunuoo) ¢ sjqey

pringer

Qs



Surgical Endoscopy (2022) 36:4685-4700

4699

and participants in a number of comparisons of hernia types,
although their findings are consistent with similar reviews.

In recurrent hernias, there are concerns about the risk
of chronic pain, which is determined mainly by the chosen
approach to repair. The HerniaSurge group guidelines [33]
noted that repair of a recurrent hernia is always challenging
compared with a primary hernia, and they emphasised that
re-entry through a scar tissue increases risk of nerve and
blood vessel entrapment/damage and potentially increases
the risk of chronic groin pain and testicular atrophy. There-
fore, the guideline recommends that if the prior repair is
an open repair, then a laparoscopic approach is strongly
favoured due to reduced risk of damage to structures.

The systematic reviews varied considerably in quality,
included patients and outcome definitions. Attempts have
been made to minimise the differences between reviews by
categorising the review findings by hernia type and specific
repair techniques to enable more meaningful interpretation
of findings during the narrative synthesis. Because of the
limitations of this narrative approach, a more robust syn-
thesis, for example, a series of pairwise and network meta-
analyses at different levels would be needed to provide
comprehensive answers to research questions in this area
including the type of mesh and the effect on different sub-
groups of patients.

This overview has a number of strengths including the
pre-specification of methods in a protocol, which guided the
conduct of the overview as recommended by the preferred
reporting items for systematic reviews and meta-analysis
(PRISMA) guidelines [12]. Study identification and selec-
tion were carried out by two researchers to enhance the integ-
rity of the study selection process. Only systematic reviews
and meta-analyses of RCTs were included in the overview to
avoid the intrinsic bias of observational studies. Limitations
of the overview include difficulty in retrieving some articles,
exclusion of reviews published in languages other than Eng-
lish, restriction of outcome analysis to hernia recurrence and
chronic groin pain, single data extraction and quality assess-
ment and the exclusion of conference proceedings.

In conclusion, although the overview has found no clear
evidence of differences in recurrence rates between laparo-
scopic and open repairs, laparoscopic techniques have gener-
ally been shown to have less postoperative long-term pain
compared with open repairs.
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