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Abstract

Background: Current guidelines state that the Shouldice teglenhas lower recurrence rates than
other suture repairs and therefore is strongly menended in non-mesh inguinal hernia repair.
Recently a new tissue repair technique has begroped by Desarda and studied in trials against
Lichtenstein technique.

Methods: The present study was performed according toRRESMA Statement for Network

Meta-analysis and the AMSTAR 2 checklist. The mdtbb network meta-analysis was chosen to
evaluate randomized controlled trial published @sue repair and comparing Lichtenstein
respectively with Desarda and Shouldice techniqgiée following parameters: operative time,
recurrence, complications (general, intraoperat8ugrgical Surgical Site Occurrences), VAS score

on postoperative day 1, numbness, chronic pairretodn to daily activities.

Reaults: Fourteen RCTSs, involving 2791 patients, fulfilldee inclusion criteria and were selected
for final analysis. The anchored indirect treatmeoinparison showed that Desarda’s technique
requires a significantly shorter operative time (MD2.9 min; 95% CI: -20.6 to -5.2) and has a
quicker recovery (MD: -6.6 days; 95% CI. -11.7 th4). Outcomes concerning intraoperative
complications, early postoperative pain, seroma#tema, hydrocele and infection rates,

recurrence, numbness and chronic pain were siamteimg the two techniques.

Conclusions: Desarda’s hernia repair can be a valuable altgen&d Shouldice technique for the
treatment of primary inguinal hernia repair if anAmesh technique is chosen, because of its
reproducibility and quicker postoperative recoveWWe recommend performing well designed

prospective studies comparing both techniquestiirec



Introduction

Inguinal Hernia Repair (IHR) represents one ofriiest commonly performed surgical procedures
worldwide. Nearly 800,000 patients undergo surdgerygroin hernia in the United States each
year. Recently, the HerniaSurge Group recommendedheinirtternational Hernia Guidelines, mesh
repair as the treatment choice, either by an artepen procedure or a laparoscopic techrfigine
the context of non-mesh techniques, Shouldice igqokenhas lower recurrence rates than other
suture repairs and therefore is strongly recomner@e non-mesh inguinal hernia repair by
International and 2009 European Hernia Guidefinétowever, after these recommendations,
additional studies have reported novel evidencesaming the comparison between different non-
mesh repairs. Moreover, in 2001 a new surgicabagdbr non-mesh IHR, Desarda technique, was
introduced in the daily clinical practice of somenters, especially in eastern countries and low
resource settings. A recent study would suggestibhaarda Technique seems to satisfy, more than
Shouldice, recurrence rate, rate of complicatiom$ aeproducibility. In light of this, our study
aims to compare the efficacy of Shouldice and Dieséor primary inguinal hernia repair based on
data reported by randomized controlled trials (RCBecause of the lack of RCTs directly
comparing Shouldice and Desarda, we performed direst comparison through a network meta-

analysis.



Methods
Search Strategy and Selection Criteria

We conducted a Network Meta-analysis to compareuldite and Desarda Techniques. The
present study was performed according to the PRISNtement for Network Meta-analysand
the AMSTAR 2 checklist It was registered on Research Registry.com with following ID:
XXXXXXX.

We judged eligible all trials with the following ahacteristics: treatment of primary inguinal repair
irrespective whether unilateral or bilateral in kdpatients in the context of a randomized
controlled trial comparing Shouldice or Desardasus Lichtenstein. It was decided to limit our

research only to English language reports. Exctusrderia were recurrent inguinal hernias.

PubMed, Ovid and Web of Science databases were tosgtntify previous meta-analyses and
RCTs comparing Shouldice or Desarda versus Lishéam for groin hernia repair starting from
01/01/2008 up to 01/09/2018.

The search terms and strategies were constructddllaws: "inguinal hernia”; "groin hernia";
"Desarda”; “Shouldice”; "Lichtenstein"; "Tissue-leas; "mesh repair"; "hernioplasty”; "tension-
free repair”; "randomized"; "controlled trials" afdlinical trials" in combination with the Boolean

operators and/or.

Search strategies for each electronic database daseribed in AppendixS1 (supporting

information).
Data extraction and quality assessment

Two authors (UB and GM), independently, screenktitlels and abstracts for eligibility. The same
authors independently analyzed the full texts ahescreened paper to evaluate the coherence with
the aim of the study. A third Author (CS) indepemitie checked the results of the screening search.

Discrepancies were resolved by discussion wittsémeor author (CS).

Data were extracted and entered in a preformed|EBkeet by two authors independently: data
included study and patient characteristics, intetio@ details, and outcome measures. Study
authors were contacted to request missing datassacefor the indirect comparison. The following
outcomes were considered: recurrence, operative, towerall postoperative complication rates,
intraoperative complications, postoperative chronmgain or numbness, incidence of

seroma/hematoma, wound infection, and time to metmmormal activities. Number of recurrences



were extracted as reported in the manuscripts efitltluded studies and both clinically or
radiologically confirmed recurrences were includ&gperative time was defined as skin to skin
closure as described in papers. Overall morbidias wonsidered as all adverse event reported
within 30 days postoperatively, it was not posstbl@lifferentiate the gravity of each complication
as proposed by Clavien-Dindo classificafiorAmong secondary outcomes, intraoperative
complications were considered as all adverse evaetspective of type, registered during the
course of the procedure. Postoperative surgica eitcurrence was recorded separately as
hematoma, seroma, wound infection, hydrocele. Rigampain, we recorded mean postoperative

VAS at 1 day, chronic postoperative pain, and gostative numbness.
Satistical Analysis

In both meta-analyses, continuous outcomes, suoipestive time, duration of hospital stay, time
to return to work, and postoperative VAS, were esped by weighted mean differences (WMD),
with the relative 95 % confidence interval (Cl).nBry outcomes, such as complications and

recurrences, were expressed as rate ratios (RR), the relative 95% CIl. We assessed the
2
heterogeneity by using the test. Because the heterogeneity was statisticghifecant, we used

the random-effect mod®lP<0.05 was considered statistically significatvélue was reported in
each Forest Plot Figures). We represented thermaataesults by forest plots, and we looked at the
funnel plots to assess the potential for publicatitas. Finally, the effect size of Desarda versus
Shouldice was assessed by using network meta-aahgthodology We adopted a geometry of
network called *“anchored indirect treatment cong@an” in order to perform the indirect
comparison, since RCTs directly comparing Shouldind Desarda were not available . In this
geometry of network, no direct evidence in treatmmartwork was computed, and consequently, no
inconsistency could arise. We assessed the ridgkasf within studies and across studies for each
important outcome as described in the Cochranebwid We considered randomized controlled
trials as being at low risk of bias if all the dansexcept blinding of participants or personneteve
adequately assured. As the outcome measures weostahlways assessed by objective means, we

did not consider blinding to be crucial.

Continuous outcomes were expressed by standardizad differences, with the relative 95 % ClI,
while binary outcomes were expressed as RR withdlaive 95% CIl. Because the heterogeneity
was statistically significant, we used the randdfeet model. We used the software MetéXito

perform both conventional and network meta-analysis



Results

Search results and study characteristics

The electronic database search and study seleptmsess is summarized in Figure 1. Fourteen
RCTS'# | involving 2791 patients, fulfilled the inclusioeriteria and were selected for final
analysis. Figure 2 summarizes the network of diresidence available for outcomes.
Characteristics of included studies (PICOS) arersarnized in Table 1 and Appendix 2. All the
RCTs generally referred to the surgical techniqgescdbed by Desarda or Shouldice in their
original articlé®>?”. The risk-of-bias assessment of the includedstrislsummarized in Table 2
(supporting information, which shows the domaineassent for individual trials). Only four
trials** 1> ??4yere judged as at low risk of bias.

Two systematic reviews comparing Shouldice and Bkesaechniques versus Lichtenstein

respectivel$? 2°were found. We didn’t find any others comparing@Hice and Desarda directly.

Operative time

Seven studié$® comparing Shouldice versus Lichtenstein reporgetative time. The latter was
significantly longer for Shouldice (MD: 7.1min; 95%l: 0.9 to 13.4 - Fig. 3a). Five studies
comparing Desarda versus Lichtensttifi * reported a significantly shorter operative time fo
Desarda (MD: -5.8 min; 95% CI: -10.3 to -1.3 - .F8p). The indirect comparison showed that
Desarda requires a significantly shorter operdiive in comparison to Shouldice to be performed
(MD: -12.9 min; 95% CI: -20.6 to -5.2).

Recurrence

Seven studies comparing Shouldice versus Lichteri&@ reported a significantly higher
recurrence rate associated with Shouldice (RR:%%% CI: 1.5 to 7.6 - Fig. 4a). Three studfe®

18 comparing Desarda versus Lichtenstein reporteijlaeh recurrence rate for Desarda (RR: 1.4;
95% CI: 0.3 to 7.2 - Fig. 4b). Overall, the indireomparison showed that Desarda and Shouldice
have a similar rate of relapse (RR: 0.4; 95% ClI:t6.2.6).

Overall Postoperative complications

Eight studies compared Shouldice and Lichtenstéfhin terms of overall postoperative
complications, and a higher number was associatgdSthouldice (RR: 1.1; 95% CI: 0.9 to 1.3 —
Fig. 5a). Four studiés *'® comparing Desarda versus Lichtenstein techniquesorted
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postoperative complications, which were signifiabwer in the group submitted to Desarda
(RR: 0.8; 95% CI: 0.6 to 1.1 — Fig 5b). Overalk indirect comparison did not show a statistically
significant difference among the two techniques (BR; 95% CI: 0.5 to 1.1).

Intraoper ative complications

Eight studie$™* comparing Shouldice versus Lichtenstein reportgthdperative complications
and a higher number of complications was associatddShouldice (RR: 1.1; 95% CI. 0.3 to 4).

Two studies® *°

comparing Desarda versus Lichtenstein reportedaperative complications and
a higher number of complications was associateth We¢sarda (RR: 2.9; 95% CI. 0.4 to 19).
Overall, the indirect comparison did not show distigally significant difference among the two

techniques (RR: 2.7; 95% CI: 0.3 to 26.4).
Seroma/Hematoma

Eight studie§?* compared Shouldice versus Lichtenstein and regoseroma and hematoma
incidence in the results: a similar incidence wasoeintered in both groups (RR: 1; 95% CI: 0.6 to
1.5 - Fig. 6a) as shown in. Six studie¥ compared Desarda versus Lichtenstein reporteudser
and hematoma incidence and Desarda had a lowelemm¢ (RR: 0.7; 95% CI: 0.4 to 1.1- Fig. 6b).
Overall, the indirect comparison did not show distigally significant difference among the two
techniques (RR: 0.7; 95% CI: 0.4 to 1.4).

Hydrocele

Five studie® ??* comparing Shouldice versus Lichtenstein reporteslincidence of hydrocele
and a similar incidence was associated with Shoel(RR: 1; 95% CI: 0.6 to 1.8). Two studies®
comparing Desarda versus Lichtenstein reportednitidence of hydrocele and a lower incidence
was associated with Desarda (RR: 0.6; 95% Cl:®2.%). Overall, the indirect comparison did not
show any statistically significant difference amadhg two techniques (RR: 0.6; 95% CI: 0.1 to 3).

Wound infection

Eight studie§?* comparing Shouldice versus Lichtenstein reportee incidence of wound
infections and a lower rate was associated withuilce (RR: 0.8; 95% CI: 0.4 to 1.6). Four

studieg? 1416

comparing Desarda versus Lichtenstein reportedhttidence of wound infection and
a lower rate was associated with Desarda (RR: @68 Cl: 0.1 to 2.6). Overall, the indirect
comparison was not able to show a statisticallgiSant difference among the techniques in terms

of wound infection (RR: 0.8; 95% CI: 0.2 to 3.9).



VASDay 1

Three studie' ** *comparing Shouldice versus Lichtenstein reported\AS after one day and
Shouldice has a higher VAS (MD: 1.3; 95% CI: -1664.1). Three studiés * ° comparing
Desarda versus Lichtenstein reported the VAS afterday and Desarda has a lower value (MD: -
2.9; 95% CI: -8.2 to 2.4). Overall, the indirectngmarison did not show a statistically significant
difference among the two techniques (MD: -4.2; 95P4-10.2 to 1.9).

Numbness

Five studie¥ ?***compared Shouldice versus Lichtenstein reportedritidence of numbness and
a higher incidence of it was associated with SHoal@RR: 1.3; 95% CI: 0.9 to 1.9). Two studfes
% comparing Desarda versus Lichtenstein reportedinbience of numbness and a higher
incidence was associated with Desarda (RR: 2.4; @9%0.4 to 16.1). Overall, the indirect
comparison did not show a statistically significdifference among the two techniques (RR: 1.8;

95% CI: 0.3 t0 12.9).
Chronic pain

Five studie¥ “*"**comparing Shouldice versus Lichtenstein repottedincidence of chronic pain
and a lower rate was associated with Shouldice (R&®:95% CI: 0.3 to 1.2) as shown in Fig. 7a.

Two studie$™ 1°

comparing Desarda versus Lichtenstein reportednttidence of chronic pain and
a higher rate was associated with Desarda (RR:95% CI: 0.5 to 4.2) as shown in Fig. 7b.
Overall, the indirect comparison was not able tnidy a statistically significant difference among

the techniques (RR: 2.4; 95% CI: 0.7 to 8.4).

Return to daily activities

Five studie§ 2% 2224

comparing Shouldice versus Lichtenstein reportedmean day of return to

daily activities and a significantly longer time svabserved with Shouldice (MD: 5.2 days; 95%
Cl: 0.3 to 10) as shown in Fig. 8a. Also for thesBrela versus Lichtenstein comparison, five
StUdieél’ 12, 14-16
for Desarda (MD: -1.4 days; 95% CI: -3.2 to 0.3)&m®wn in Fig. 8b. Overall, the indirect
comparison showed that Desarda technique allowigrafisantly faster return to daily activities

(MD: -6.6 days; 95% CI: -11.7 to -1.4).

reported the mean day of return to daily actigitad a lower time was observed



Discussion

The present network metanalysis of trials compa8hguldice and Desarda techniques shows that
Desarda takes approximatively 13 minutes less ®laouldice to be performed and offers the
patients an earlier return to normal activitiesaverage 6.6 days less than Shouldice technique. No
other statistically significant differences coulce ldetected in terms of intraoperative and
postoperative complications, recurrence, postopergiain and discomfort among the two non-
mesh techniques.

The latest guidelines published on the tdiate that possible indications to a tissue-basedia
repair are the following: lower cost or non-availi#p of meshes in low-resource settings,
contaminated cases, and patient refusal of a megshirr Some questions are also raised on its
adoption in case of young males with indirect hesr{L1-L2 according to EHS).

Furthermore, in the recent past, a significant eam@among patients and patients' associations has
been raised on the safety profile of synthetic anfd. This was mainly driven by a high number of
complications observed in female patients treabegélvic prolapse with intraperitoneal implants
of polypropylene meshé§,

Robert Bendavid has raised a similar debate amengjahspecialists on the long-term effects of
meshes, their chemical stabilit}; and their effect on male fertility because ofgibke erosion in
vas deferen?.

Accordingly, it is quite reasonable the interessed by articles publishing good results with pure
tissue repairs performed in large cohort of setbp&tients”,

Haastrup et al. in 20¥¥7showed a low reoperation rate after the analyls&880 patients submitted

to simple annulorrhaphy (removal and ligation oraigination of the hernia sac and then narrowing
of the hernia ring by suture) in the age group&®9 from the Danish Hernia Database. Taking in
consideration also the increased incidence of ¢bnoostoperative pain in the same age population
reported in a previous analysis of the same dagdhake authors claim that tissue-based repair
could have a role in a tailored approach to youadematient treatment.

Kockerling et al® in a recent paper, analyzed 2608 patients fromielieled database submitted to
tissue repair, open and laparo-endoscopic meslirsepaey outlined that, in the subset of young
patients with small defects, Shouldice technique w@mparable in terms of recurrence and better
in terms of chronic postoperative pain in comparisoLichtenstein.

Accordingly, the debate over the best non-meshirepdar from being over and needs further
investigations. Before the present study, the lemsiilable evidence comparing non-mesh
techniques came from a Cochrane review publisheitsifinal revision in 2012%. Amato et al.
showed that while mesh repair has the lowest renag rate in comparison to Shouldice (OR 3.80,



95%CI 1.99 to 7.26), this latter is the most effexin treating hernia among tissue repairs (OR
0.62, 95%CI 0.45 to 0.85).

It should be mentioned that the trials includedha review were heterogeneous and flawed by
issues of randomization, follow-up rate and blimdiNevertheless, Hernia Surge guidelines issued
an upgraded strong recommendation in favor of theption of Shouldice technique over other
tissue repair techniques. Moreover, despite thdladla evidence coming from RCT studies
included in the present network metanalysis, Desards judged still under evaluation at the time
of guidelines publication.

In the first publication of Desarda original teolumé,?® a 1.5 strip of external oblique aponeurosis
(EOA) is detached from the medial leaf of the ogeB©OA, sutured without tension inferiorly to
inguinal ligament and superiorly to the internaliglbe muscle to reinforce the posterior inguinal
wall. The postulated physiological advantages heliis repair are sevefal First, in the authors'
interpretation, the repair performed with EOA shibbke durable and effective since age-related
degeneration of the transversalis fascia does flfettaendons and aponeuroses. Second, the strip,
in continuity with the main EOA, would act with grdamic mechanism as a barrier in all the phases
of intrabdominal pressure variation protecting fragcturrence. Third, the technique is easily
mastered and reproducible, being different from glem Bassini and Shouldice dissections which
require high experience to be performed corredtiyurth, the technique avoids implantation of
foreign material with its related long-term complions.

The first long-term results published in 2006 bysBreld> contained a series of 860 patients
followed for a median of 7.8 years (range 1-12 geaeporting a 0% recurrence and 0%
postoperative pain rates. These results were izatft’ for inconsistency showed by a follow-up
rate lower than 75% and the suboptimal follow-upatsgy adopted (phone questionnaire).
Moreover, the fact that Desarda was an authormiiisaneous publications on the same technique
in 200F° *®and that the series overlap with that of 2006edhiseveral skepticisms in the surgical
community over the technique itself and the author.

Moreover, despite Desarda claiming the noveltyisftechnique this was not new in the scientific
community: other surgeons have reported on theofis@tologous tissue to reinforce the posterior
hernia repait” *°

One of the main advantages of Desarda techniquiehvalan be derived from our present analysis,
is the quickness of performance. The includedsitalme mainly from general surgery units located
in developing countries with results and efficiereymparable to Lichtenstein repair. A twelve-
minutes reduction in operative time not necesséidly a clinical or economic impact on the results

but could suppose the ease of the procedure ambdsgbility of a quick learning curve.



This is very important in particular when consideri according to literature that the estimated
learning curve and surgeon’s yearly volume for Lécistein is hernia repair has been recently
reported as being respectively 60 cdséénd 150 casés “?, while for Shouldice it has been
postulated a volume of 500 cases per 4feéf to reach true proficiency. Moreover the results
(current and historical) from the Shouldice Climie representative of excellefitas proved by
their traditional recurrence rate of around 1%ising, in less experienced hands, to 5% this
light, Desarda could be a solution for those casesuitable for mesh repair in centers where
experience in tissue repairs is low.

The second advantage of Desarda technique higatghtour network meta-analysis is a quicker
return to normal activity. Even if some of the piojogical effects attributed to this repair are
largely unproven and only hypothesized by the atththe technique itself could be considered
“more tension-free” than Shouldice explaining tffe@ on postoperative recovery. Our results and
those of a recently published metanafsiseem to indirectly confirm the reduced tension of
Desarda's as highlighted by a shape of postoperptiin occurrence similar to that of tension-free
mesh repair, even if not confirmed in our indireaimparison among the two tissue repair.

Our network meta-analysis has some limitationsstFit regards the type of study analyzed, those
comparing Desarda to Lichtenstein are more recegmiblished. Moreover, the included studies
showed a high heterogeneity (e.g., due to the igpepulation, follow-up length,) and only a few
of them were judged at low risk of bias. Finallgetlack of direct evidence in the comparison

between the two techniques did not allow to assesssistency.

Conclusion

The present network meta-analysis shows that Dadasichnique can be considered at least as a
safe and effective alternative to Shouldice teamajghat is still considered the gold standard in
non-mesh approaches to groin hernia repair. HowdéYesarda has showed potential advantages
such as reduced operative time and quicker retulifetactivities.

Further studies are needed in the future focusmghe short and long-term results specifically in
the group of currently accepted indications fosues repair (i.e., contaminated cases, young adults

and in cases of patients refusal to mesh implants).
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FiguresLegend
Fig 1 PRISMA flow chart for the study

Fig 2 Network map of evidence. The size of each ciroledé) is proportional to the number of
patients who received the treatment. The widthhef lines represents the number of RCTs that
directly compared the connected pair of treatméltis. values in parentheses denote the number of
RCTs that investigated the associated comparistiowed by the combined number of patients in
those RCTs

Fig. 3 Forest plots of the operative time: Shouldice ehtenstein (a). Forest plots of the operative

time: Desarda vs Lichtenstein (b).

Fig. 4 Forest plots of the recurrence: Shouldice vs lenktein (a). Forest plots of the recurrence:

Desarda vs Lichtenstein (b).

Fig. 5 Forest plots of the postoperative complicatior®wdice vs Lichtenstein (a). Forest plots of

the postoperative complications: Desarda vs Licttgan (b).

Fig. 6 Forest plots of the seroma/hematoma: Shouldideckgenstein (a). Forest plots of the

seroma/hematoma: Desarda vs Lichtenstein (b).

Fig. 7 Forest plots of the chronic pain: Shouldice vahténstein (a). Forest plots of the chronic

pain: Desarda vs Lichtenstein (b).

Fig. 8 Forest plots of the return to daily activities:o8ldice vs Lichtenstein (a). Forest plots of the

return to daily activities: Desarda vs Lichtenst@n
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Author Year | Population Total n° of | Intervention | Comparison | Study type Follow-up Method of Follow-up | Main Outcomes
patients (time)
Abbas’ 2015 | Patients with inguinal | 100 Desarda Lichtenstein | Randomized 18 months Not reported Post-operative pain (Dayl
hernia trial and day 7), mean hospital
stay (in days), return to
basic activity (in days) and
recurrence
Azfal' 2017 | Male patients with 70 Desarda Lichtenstein | Single blinded 30 days Clinical examination Short term otucomes
primary unilateral RCT
inguinal hernia
Bhatti™ 2015 | Patients with primary | 200 Desarda Lichtenstein | RCT Not reported Not reported Operative time and seroma
unilateral and formation
reducible inguinal
hernia
Manyilirah12 2012 | Black African patients | 101 Desarda Lichtenstein | Double blinded | 2 weeks Clinical examination Short term otucomes
with primary and RCT
reducible inguinal
hernia
Szopinski13 2012 | Caucasian patients 208 Desarda Lichtenstein | Double blinded | 36 months Clinical examination Recurrence and
with primary inguinal RCT chronic pain
hernias
Youssef™ 2015 | Patients with primary | 143 Desarda Lichtenstein | RCT 24 months Clinical examination Recurrence and
and reducible inguinal chronic pain
hernia
Barth™ 1998 | Patients with primary | 105 Shouldice Lichtenstein | Single blinded 7 days Clinical examination Short term otucomes
and reducible inguinal RCT
hernia
Butters'® 2007 | Male patients with | 186 Shouldice Lichtenstein | Three arms RCT | 52 (range 46— Clinical examination Recurrence; nerve damage,
primary inguinal and TAPP 60) months testicular atrophy
hernia and patient satisfaction
Danielsson®’ 1999 | Male patients with 178 Shouldice Lichtenstein | RCT 12 months Not reported Duration of operation,
primary inguinal postoperative pain assessed
hernia by visual analogue scale
(VAS), complications
within 30 days, duration of
sick leave, and recurrence
Hetzer™ 1999 | Male patients with 385 Shouldice Lichtenstein | RCT 3 months Clinical examination Not reported

primary inguinal




hernia

McGiIIicuddy19 1998 | Male patients with 672 Shouldice Lichtenstein | RCT 5 (range 3-8) Not reported Recurrence and
primary inguinal years chronic pain
hernia
Miedema?20 2004 | Patients with primary | 101 Shouldice Lichtenstein | RCT 6-9 years Clinical examination Recurrence and
inguinal hernia and telephone chronic pain
interview
Nordin™* 2001 | Male patients with | 297 Shouldice Lichtenstein | RCT 3 years Clinical examination Recurrence and
primary unilateral chronic pain
inguinal hernia
Wamalwa® 2015 | Male patients with 45 Shouldice Lichtenstein | RCT 3 months Clinical examination Recurrence and short term

primary unilateral
inguinal hernia

and telephone
interview

outcomes

Table 1 Details of included studies (PICOS).
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Analysis of results of the new tissue repair technique for groin hernha surgery: the Desarda
technique

Comparison by network (indirect) meta-analysis of tissue repair techniques Desarda and Shouldice
Evidence of the effectiveness of tissue repair techniques for groin hernia surgery



