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RESUME

Pré-requis : Le taux de réintervention pour récidive herniaire atteint 15%. La récidive herniaire peut étre due a des facteurs locaux et/ou généraux.
Le traitement d’'une récidive herniaire peut s'avérer difficile et expose a une 2eme récidive avec un Risk Ratio de 2,7. Lidentification des facteurs
favorisant la récidive herniaire est donc indispensable en vue d’une prévention.

But : Le but de cette revue systématique de la littérature est de répondre avec niveaux de preuve aux questions suivantes : Quels sont les facteurs
de risque de récidive herniaire ? et comment traiter la récidive ?

Méthodes : Nous avons effectué une recherche bibliographique sur les bases de données Pubmed et Cochrane. Les mots-clés utilisés étaient : «
inguinal hernia », « groin hernia », « recurrence », « surgical repair». Ont été inclus les méta-analyses, les revues systématiques, les essais cliniques
randomisés et non randomisés, datant de 2008 a 2017, dont le texte intégral était disponible en anglais, traitant des facteurs de récidive des hernies
de I'aine et /ou de leur traitement.

Résultats : La recherche bibliographique nous a permis d'identifier 67 articles. Vingt-quatre articles ont été exclus pour non-conformité. Trois articles
n'étaient pas disponibles en full-text. Nous avons analysé 40 articles. Apres évaluation de la méthodologie, 6 articles ont été exclus : il s'agissait
d’essais randomisés dont le score Jadad était inférieur a 3. Nous avons retenu au final 34 articles. L'analyse qualitative de la littérature nous a permis
de conclure que Page 4/16 Tunisie Medicale I'hérédité, le sexe féminin, l'obésité et le tabagisme sont des facteurs généraux qui favorisent la récidive
herniaire avec un niveau 2 de preuve. La raphie et la « TEP » pour hernie inguinale unilatérale sont des facteurs de récidive herniaire avec un niveau
1 de preuve. Ni la voie d'abord, ni le type de prothése ou la nature de sa fixation n'influaient la survenue de récidive avec un niveau 1 de preuve. Pour
le traitement des récidives, 'approche inversée (antérieure-postérieure et postérieure-antérieure) recommandée par les guidelines est discutable.
Conclusions : Au vue des résultats de I'analyse qualitative de la littérature, on est en mesure de recommander des mesures hygiéno-diététiques
pour perte pondérale en cas d'obésité et le sevrage tabagique chez les patients candidats & une chirurgie pour hernie de I'aine. Concernant le
traitement de la récidive herniaire, I'approche inversée recommandée dans les guidelines étant discutable, le choix de la technique adéquate dépend
d’'une part, de la technique chirurgicale lors de la cure initiale et d’autre part, de la préférence et de I'expertise du chirurgien.

Mots-clés
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SUMMARY

Background : Groin hernia repair is a common intervention and reoperation rate for recurrence reachs 15%. Recurrence can be attributed to
patients related factors or influenced by the surgical technique. Furthermore, treating recurrence can be challenging with the risk ratio of developing
a second recurrence equal to 2,7. Identifying those factors is the first step to improve hernia repair results.

Aim : This systematic review aimed to identify recurrence risk factors of groin hernia and to determine adequate treatment for recurrence.
Methods : We conducted a literature search on the Pubmed and Cochrane databases. Keywords used were: «inguinal hernia», «groin hernia,
«recurrence» and «surgical repair». Were included meta-analyses, systematic reviews, randomized and non-randomized clinical trials, from 2008
to 2017, with their available english full text which methodoly was evaluated.

Results : We identified 67 articles. Twenty-four articles were not eligible. Three articles were not available in full-text. We analyzed 40 articles.
After evaluation of the methodology, six articles were excluded: these were randomized trials with a Jadad score inferior to 3. We finally selected 34
articles. The qualitative analysis of the literature revealed that heredity, female gender, obesity and smoking were general recurrence factors of groin
hernia with a level 2 of evidence. Non mesh-repair and « TEP » approach for unilateral inguinal hernia favor groin hernia recurrence with a level 1
of evidence. Nor the surgical approach (laparoscopic, open), nor the mesh type, nor its fixation does affect recurrence with a level 1 of evidence.
In treating groin hernia recurrence, the inverted approach (anterior-posterior and posterior-anterior) recommended in the guidelines is questionable.
Conclusions : This systematic review allowed us to recommand weigh loss and smoking cessation for patients undergoing groin hernia surgery.
As concerns groin hernia recurrence treatment, the inverted approach (anterior-posterior and posterior-anterior) recommended in the guidelines is
questionable. The choice of the adequate technique depends on the primary repair and also includes the surgeon preferences.
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BACKGROUND

Groin hernia repair is a common intervention and
recurrence is the main outcome measure. Reoperation
rate for recurrence reachs 15% [1].

Recurrence can be attributed to patients related factors
or influenced by the surgical technique. Identifying those
factors is the first step to improve hernia repair results.
Furthermore, treating recurrence can be challenging with
the risk ratio of developing a second recurrence equal to
2,7 [2].

This systematic review aimed to identify recurrence risk
factors of groin hernia and to determine the adequate
treatment for recurrence.

METHODS

We conducted a literature search on the Pubmed and
Cochrane databases. Keywords used were: “inguinal
hernia”, “groin hernia”, “recurrence” and “surgical repair”.
Were included meta-analyses, systematic reviews,
randomized and non-randomized clinical trials, from 2008
to 2017, with their available full text.

The quality of the meta-analyses and the systematic
reviews was evaluated according to five criteria extracted
from the QUOROM Statement (Quality of reporting of
meta-analyses) [3]. The quality of randomized trials was
evaluated with the Jadad score [4] and non-randomized
trials with the MINORS score (Methodological Index for
Non-Randomized Studies) [5].

Only meta-analyses and systematic reviews with a
QUOROM score 23, randomized trials with a Jadad score
=23 and non-randomized trials with a MINORS score =12
were considered.

We performed a qualitative analysis and conclusions
were reported according to the classification of Oxford for
evidence based medecine [6].

RESULTS

We identified 67 articles. Twenty-four articles were not
eligible. Three articles were not available in full-text. We
analyzed 40 articles. After evaluation of the methodology,
six articles were excluded: these were randomized trials
with a Jadad score inferior to 3. We finally selected 34
articles (Figure 1). The characteristics of included studies
are summarized in Table 1.
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Articles identified

=67 Articles excluded n=24

Guidelines n=2
Consensus n=1
Narrative reviews n=3
Protocols n=2
Descriptive study n=1

Outcome measure other than recurrence)

Appropriate included articles

Randomised controlled trials n=15 (short terms outcome;

'S or

n=43

Articles excluded n=3

Full-text non available

Full-text articles analysed

n=40

Articles excluded n=6

Inadequate methodology

Full-text articles selected

n=34

Figure 1 : Flow chart of the litterature research

Recurrence factors :
General factors

Heredity

A systematic review published in 2013 [7] including
11 retrospective studies with 37 166 patients aimed to
investigate the possible heredity of groin hernias. Four
studies evaluated both primary and recurrent hernias. A
positive family history showed a tendency toward a higher
recurrence rate with an OR= 8.43 (Cl *%*0.91-78.40, p =
0.06) and significantly earlier recurrence after the primary
procedure.

This review suggests that positive family history is a
recurrence factor. (Level 2 of evidence)

Sex

A systematic review with meta-analysis published in 2014
[8]included 14 retrospective studies with a total of 375 620
patients. A total of 12 studies covered 448 065 procedures
in 447 968 patients and evaluated sex as a risk factor for
recurrence after inguinal hernia surgery. Of those, five



Table 1 : Characteristics and methodology of the included studies
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Authors Study type QUOROM* Jadad** MINORS***
Burchart et al. 2013 ™ Systematic review 5

Burchart et al. 2014 Meta-analysis 4

Murphy et al. 2017® NRCT# 12
Iversen et al. 20171 NRCT 12
Amato et al. 2009(" Meta-analysis 4

O'Rreilly et al. 201212 Meta-analysis 4

Kenary et al. 2013"3 RCT# 4

Nikkolo at al. 201214 RCT 3

Chowbey et al. 20100 RCT 3

Sajid et al. 201318 (Am J Surg,Jul ;206)  Meta-analysis 4

Currie et al. 2012 Meta-analysis 3

Fang et al. 201418 Meta-analysis 5

Hoyuela et al. 201707 RCT 5

Fan et al. 201710 RCT 4

Verhagen et al. 201612" RCT 5

Pierides et al. 2011122 RCT 4

Kim-Fuchs et al. 20123 RCT 3

Jorgensen et al. 201224 RCT 5

Taylor et al. 2008 RCT 4

Ismail et al. 20171261 Meta-analysis 5

Antoniu et al. 20167 Meta-analysis 4

Shah et al. 201412 Meta-analysis 5

Fang et al. 201529 Meta-analysis 5

Pandanaboyana et al. 201489 Meta-analysis 3

Sajid et al. 201451 Meta-analysis 3

Colvin et al. 20132 Meta-analysis 3

Sajid et al. 20133 (Am J Surg,Jun;205)  Meta-analysis 4

Sajid et al. 201234 Meta-analysis 4

Kaul et al. 201268 Meta-analysis 4

Li et al. 201488 Meta-analysis 5

Stylianidis et al. 2009571 NRCT 18
Bisgaard et al. 2008038 NRCT 22
Sevonius et al. 201169 NRCT 18
Oberg et al. 201610 NRCT 18

*QUOROM : Quality of reporting of meta-analyses [3]

**Jadad : Jadad score [4]

*** MINORS : Methodological Index for Non-Randomized Studies[5]

#NRCT: Non Randomized Controlled Trials
##RCT: Randomized Controlled Trials
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studies were eligible for meta-analysis covering 284 898
procedures in 284 898 patients, it showed that female
sex was a risk factor for recurrence after inguinal hernia
surgery with an RR of 1.38 (CI %% = 1.28-1.48, p < 0.001):
Level 2 of evidence

The higher recurrence rate in females could be due to
more femoral hernias missed at the primary procedure [8].

Direct versus Indirect inguinal hernia

In the same review cited above [8], four studies evaluating
primary inguinal hernias were included in a meta-
analysis. It included 36 971 interventions in 35 342
patients and evaluated the risk of direct inguinal hernias
(DIH) recurrence compared with indirect inguinal hernias
(IIH). The meta-analysis showed that a primary DIH was
a significant risk factor for recurrence compared with
a primary IIH with a RR of 1.91 (CI®** = 1.62-2.26, p <0
.001). (Level 2 of evidence)

Smoking
In Burcharth’s review [8] smoking was a significant risk
factor of recurrence. (Level 2 of evidence)

Age

Murphy [9] reported that the older the patient, the higher
the risk of recurrence was. In comparison with a population
of 18 to 24 years-old, the Odds Ratio (OR) increased
respectively from 1.16 for the 25-34 years-old, to 1.97 for
the 45-54 years-old, to 2.06 for the 55-64 years-old, to 2.3
for the 65-74 years-old and to 2.53 when age exceeded
74 years-old. (Level 3 of evidence)

Body Mass Index (BMI)

BMI = 30 was reported as a recurrence factor after total
extra-peritoneal laparoscopic repair (TEP) in a prospective
norvegian study [HR=3.74; p=0.026][10]. (Level 2 of
evidence)

Surgical technique related recurrence risk factors
Non-mesh versus Mesh repair

A Cochrane systematic review published in 2009 [11]
included 16 RCT. It compared the « Shouldice technique»
(2566 patients) to the « Non-mesh repair » (1608 patients)
and to the « mesh repair » (1221 patients). The results
showed less recurrence in the « Shouldice technique
group » than in the « non-mesh repair group » (other than
Shouldice) [OR 0.62, CI%*% (0.45 -0.85), p<0.001] and a
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higher recurrence rate in the « Shouldice group » than
in the « mesh repair group » [OR 3.65, CI%% (1,79-7,47),
p<0.001]. The mesh repair was Lichtenstein technique in
five RCT and Plug method in one trial.

Non-mesh repair is a recurrence factor with a level 1
of evidence .

Laparoscopic versus open repair

A meta-analysis published in 2012 [12], included 27
randomized ftrials, with 7161 patients operated on for
unilateral inguinal hernia by both open and laparoscopic
approach. The risk of recurrence was higher in the
“laparoscopic approach” group than in the “open approach”
group [RR = 2.06, CI®** (1.26-3.37), p = 0.004]. The
difference was not statistically significant between “open
approach” group and the “Trans-abdominal pre-peritoneal
approach” (TAPP) group [RR = 1.14, CI%% (0.78-1.68), p
= 0.491]. The total extra-peritoneal (TEP) approach was
associated with higher risk of recurrence than the « open
approach » [RR = 3.75, CI%% (1.66-8.35), p = 0.001].

TEP approach is a factor of recurrence after unilateral
inguinal hernia repair with a level 1 of evidence.

TAPP approach and the open approach have comparable
results in terms of recurrence after unilateral inguinal
hernia repair with a level 1 of evidence.

The mesh

Three randomized controlled trials compared the results
between heavy-weight mesh (HWM) repair and low-
weight mesh repair (LWM) [13-15]. The difference was
not statistically significant in terms of recurrence in two
trials where the mesh repair technique was Lichtenstein
[13,14]. In Chowbey’s trial [15], the LWM was associated
with more recurrence after TEP.

Two meta-analyses of randomized controlled trials [16,
17] did not reveal any difference in terms of recurrence
between HWM and LWM.

In the meta-analysis of Fang [18] that included six
randomized trials and two cohort studies, showed no
significant difference in terms of recurrence between
biologic and synthetic mesh.

The mesh type does not affect hernia recurrence. Level 1
of evidence.

Seven randomized controlled trials [19-25] and 11 meta-
analyses [26-36] studied the different fixation techniques
of the mesh (sutures, biological glue, self-adhesive mesh,
tacker, no fixation), with open and laparoscopic approach:



there was no significant difference in terms of recurrence.
The mesh fixation does not affect the recurrence. Level 1
of evidence.

The hernial sac management

Inalarge-scale cohort study (98161 groin hernia operations
registred in the Swedish Hernia Register) [37] the authors
investigated the association between the different hernial
sac management modalities and the reoperation rate for
recurrence.

Of 98 161 groin hernia operations, 90567 (92,3%) had
available data on hernial sac management: the hernial sac
was invaginated in 57,7% of procedures, excised in 33,6%
and divided with the distal part left in place in 8,7%.

In comparison to the sac invagination, partial and complete
sac resection were associated to a lower risk of recurrence
with respectively RR=0,63 [CI®*** =0,51-0,79, p<0.001] et
RR=0,72 [CI®***(0,53-0,99),p=0.047].

This study suggests that the hernial sac invagination is a
factor of recurrence. Level 3 of evidence.

Recurrent groin hernia repair

After a primary non-mesh repair

In a cohort study, Bisgaard et al. [38] did not find a
statistically significant difference in terms of re-operation
for 2nd recurrence, between laparoscopic approach and
open approach (mesh repair in both ways). In his study,
Sevonius et al. [39] has noticed, in comparison to the
laparoscopic approach, the slight superiority of the pre-
peritoneal mesh repair to the Lichtestein and the Plug
technique with respectively a Hazard Ratio equal to 1.44
(laparoscopic), 2.43 (pre-peritoneal) and 2.12 (Plug).
Recurrence after a primary non-mesh repair can be
treated either by an anterior approach (Lichtenstein, Plug,
Pre-peritoneal mesh) or by a posterior approach (TEP or
TAPP). Level 3 of evidence, grade C of recommendation

After a primary Lichtenstein repair

In Bisgaard et al. study, the intervention rate for second
recurrence was the lowest after laparoscopic approach
compared with all open techniques of repair for recurrence
[38]. In a cohort study, Oberg et al. compared 2™ recurrence
rate between the Lichtenstein-Lichtenstein group and the
Lichtenstein-Laparoscopic group, and found a statistically
significant difference with a HR equal to 2.46 (IC%%=1.76-
3.43) in favor of laparoscopic approach [40]. This difference
was noticed only when the the primary hernia was direct
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after subgroup analysis.

The recurrence of an indirect hernia after a primary
Lichtenstein repair can be treated either by laparoscopic
approach or Lichtenstein repair. We recommand to treat
the recurrence of direct hernia after a primary Lichtenstein
repair by laparoscopic approach. Level 3 of evidence,
grade C of recommendation.

After a primary laparoscopic approach

Oberg et al. results suggest that the recurrence repair
can be either a laparoscopic or Lichtenstein technique: No
difference in terms of 2" intervention was noticed between
those two techniques [40]

Level 3 of evidence. Grade C of recommendation.

DISCUSION

The qualitative analysis of the literature revealed that
heredity, female gender, obesity and smoking were
general recurrence factors of groin hernia with a level 2
of evidence. Aging favors groin hernia recurrence with a
level 3 of evidence.

Non mesh-repair and « TEP » approach for unilateral
inguinal hernia favor groin hernia recurrence with a level 1
of evidence. Neither the surgical approach (laparoscopic,
open), nor the mesh type and its fixation affect recurrence,
with a level 1 of evidence.

The hernial sac invagination may favor groin hernia
recurrence with a level 3 of evidence.

Groin hernia recurrence after a primary non-mesh repair
can be treated either by an anterior or by a posterior
approach with a level 3 of evidence and grade C of
recommendation.

Recurrence of an indirect hernia after a primary
Lichtenstein repair can be treated either by laparoscopic
approach or Lichtenstein repair with a level 3 of evidence
and grade C of recommendation. We recommand to treat
the recurrence of direct hernia after a primary Lichtenstein
repair by laparoscopic approach with a level 3 of evidence
and grade C of recommendation.

After a primary laparoscopic approach, the recurrence
repair can be either a laparoscopic or Lichtenstein
technique with a level 3 of evidence and grade C of
recommendation.

After carrying out a literature review, we found no
systematic review which had the same aim of this work.

623



W. Ghariani & al. - The Recurrence Factors of Groin Hernia

CONCLUSION

Obesity and smoking were independant hernia recurrence
factors with a level 2 of evidence. This systematic review
allowed us to recommand weight loss and smoking
cessation for patients undergoing groin hernia surgery.

As concerns treating groin hernia recurrence, the inverted

approach

(anterior-posterior and  posterior-anterior)

recommended in the guidelines [41,42] is questionable.
The choice of the adequate technique depends on the
primary repair and also includes the surgeon preferences.

REFERENCES

1.

10.

1.

624

Kockerling F.Data and outcome of inguinal hernia repair in
hernia registers — a review of the literature. Innov Surg Sci
2017; 2(2): 69-79

Haapaniemi S, Gunnarsson U, Nordin P, Nilsson
E.Reoperation after recurrent groin hernia repair. Ann Surg
2001; 234: 122-126

Clarke M. The QUOROM Statement. Lancet 2000 Feb
26;355(9205):756-7

Jadad AR, Moore RA, Carroll D et al. Assessing the quality
of reports of randomized clinical trials: is blinding necessary?
Control Clin Trials 1996; 17:1-12.

Slim K, Nini E, Forestier D, Kwiatkowski F, Panis Y, Chipponi
J. Methodological Index For Non-Randomized Studies
(MINORS): Development and validation of new instrument.
ANZ J Surg. 2003;(73):712-6

Oxford Center Of Evidence-based medicine — Levels of
Evidence (March 2009). http://www.cebm.net/oxford-centre-
evidence-based-medecine-levels-evidence-march-2009
Burcharth JH, Pommergaard HC , Rosenberg J. The
inheritance of groin hernia: a systematic review. Hernia .
2013; 17:183-189

Burcharth J, Pommergaard HC, Bisgaard T, Rosenberg
J. Patient-related risk factors for recurrence after inguinal
hernia repair: a systematic review and meta-analysis of
observational studies. Surg Innov. 2015;22(3):303-17
Murphy B, Daniel S, Zhang J, Habermann EB, Farley DR,
Paley K. Trends of inguinal hernia repairs performed for
recurrence in the United States

Schjoth-lversen L, Refsum A, Brudvik KW. Factors
associated with hernia recurrence after laparoscopic
total extra-peritoneal repair for inguinal hernia: a 2-year
prospective cohort study. Hernia 2017;21(5):729-735

Amato B, Moja L, Panico S, Persico G, Rispol C, Rocco N
et al.Shouldice technique versus other open techniques for
inguinal hernia repair. Cochrane database Sys Rev 2009.
Art. No.: CD001543.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

O'Reilly EA, Burke JP, O’Connell PR. A meta-analysis of
surgical morbidity and recurrence after laparoscopic and
open repair of primary unilateral inguinal hernia. Ann Surg.
2012;255(5):846-53

Kenary Y ,Afshin SN, Ahmadi Amoli H ,Yagoobi Notash ,
Borjian A,Yagoobi Notash Jr S et al. Randomized clinical
trial comparing lightweight mesh with heavyweight mesh for
primary inguinal hernia repair. Hernia.2013;17:471-7
Nikkolo C, Murruste M, Vaasna T, Seepter H, Tikk T, et
al.Three-year results of randomised clinical trial comparing
lightweight mesh with heavyweight mesh for inguinal
hernioplasty. Hernia. 2012;16(5):555-9

Chowbey PK, Garg N, Sharma A, Khullar R, Soni V, Baijal
M et al .Prospective randomized clinical trial comparing
lightweight mesh and heavyweight polypropylene mesh in
endoscopic totally extraperitoneal groin hernia repair. Surg
Endosc. 2010;24(12):3073-9.

Sajid MS, Kalra L, Parampalli U, Sains PS, Baig MK.A
systematic review and meta-analysis evaluating the
effectiveness of lightweight mesh against heavyweight
mesh in influencing the incidence of chronic groin pain
following laparoscopic inguinal hernia repair. Am J Surg.
2013;205(6):726-36

Currie A, Andrew H, Tonsi A, Hurley PR, Taribagil
S.Lightweight versus heavyweight mesh in laparoscopic
inguinal hernia repair: a meta-analysis. Surg Endosc.
2012;26(8):2126-33

Fang Z, Zhou J, Ren F, Liu D.Self-gripping mesh versus
sutured mesh in open inguinal hernia repair: system review
and meta-analysis. Am J Surg. 2014;207(5):773-81

Hoyuela C, Juvany M, Carvajal F, Veres A, Troyano D,
Trias M et al Randomized clinical trial of mesh fixation with
glue or sutures for Lichtenstein hernia repair. Br J Surg.
201;104(6):688-694

Fan JKM, Yip J, Foo DCC, Lo OSH, Law WL.Randomized
trial comparing self gripping semi re-absorbable mesh
(PROGRIP) with polypropylene mesh in open inguinal
hernioplasty: the 6 years result. Hernia. 2017;21(1):9-16
Verhagen T, Zwaans WA, Loos MJ, Charbon JA, Scheltinga
MR, Roumen RM.Randomized clinical trial comparing self-
gripping mesh with a standard polypropylene mesh for open
inguinal hernia repair. Br J Surg. 2016;103(7):812-8.
Pierides G, Vironen J. Randomized clinical comparison of
self-fixating and sutured mesh in open inguinal hernia repair.
Am J Surg. 201;202(2):188-93.

Kim-Fuchs C, Angst E, Vorburger S, Helbling C, Candinas D,
Schlumpf R. Prospective randomized trial comparing sutured
with sutureless mesh fixation for Lichtenstein hernia repair:
long-term results. Hernia. 2012;16(1):21-7.

Jorgensen LN, Sommer T, Assaadzadeh S, Strand L, Dorfelt
A, Hensler M et al. Randomized clinical trial of self-gripping



25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

mesh versus sutured mesh for Lichtenstein hernia repair.
British J of Surg 2013; 100: 474-81

Taylor C, Layani L, Liew V, Ghusn M, Crampton N, White
S. Laparoscopic inguinal hernia repair without mesh fixation,
early results of a large randomised clinical trial. Surg Endosc
2008 ; 22:757-62

Ismail A, Abushouk Al, Elmaraezy A, Abdelkarim AH,
Shehata M, Abozaid M et al.Self-gripping versus sutured
mesh fixation methods for open inguinal hernia repair: A
systematic review of clinical trials and observational studies.
Surgery. 2017;162(1):18-36

Antoniou SA, Kohler G, Antoniou GA, Muysoms FE,
Pointner R, Granderath FA.Meta-analysis of randomized
trials comparing nonpenetrating vs mechanical mesh
fixation in laparoscopic inguinal hernia repair. Am J Surg.
2016;211(1):239-49

Shah NS, Fullwood C, Siriwardena AK, Sheen AJ.Mesh
fixation at laparoscopic inguinal hernia repair: a meta-
analysis comparing tissue glue and tack fixation. World J
Surg. 2014;38(10):2558-70.

Fang Z, Ren F, Zhou J, Tian J.Biologic mesh versus synthetic
mesh in open inguinal hernia repair: system review and
meta-analysis. ANZ J Surg. 2015;85(12):910-6
Pandanaboyana S, Mittapalli D, Rao A, Prasad R, Ahmad
N.Meta-analysis of self-gripping mesh (Progrip) versus
sutured mesh in open inguinal hernia repair. Surgeon.
2014;12(2):87-93

Sajid MS, Farag S, Singh KK, Miles WF.Systematic review
and meta-analysis of published randomized controlled trials
comparing the role of self-gripping mesh against suture
mesh fixation in patients undergoing open inguinal hernia
repair. Updates Surg. 2014;66(3):189-96

Colvin HS, Rao A, Cavali M, Campanelli G, Amin Al.Glue
versus suture fixation of mesh during open repair of inguinal
hernias: a systematic review and meta-analysis. World J
Surg. 2013;37(10):2282-92.

Sajid MS, Ladwa N, Kalra L, McFall M, Baig MK, Sains P.A
meta-analysis examining the use of tacker mesh fixation
versus glue mesh fixation in laparoscopic inguinal hernia
repair. Am J Surg. 2013;206(1):103-11

Sajid MS, Ladwa N, Kalra L, Hutson K, Sains P, Baig MK..
A meta-analysis examining the use of tacker fixation versus
no-fixation of mesh in laparoscopic inguinal hernia repair. Int
J Surg2012;10(5):224-31.

Kaul A, Hutfless S, Le H, Hamed SA, Tymitz K, Nguyen H,
Marohn MR. Staple versus fibrin glue fixation in laparoscopic
total extraperitoneal repair of inguinal hernia: a systematic
review and meta-analysis. Surg Endosc. 2012;26(5):1269-
78

Stylianidis G, Haapam MM, Sund M, Nordin P. Management
of the hernial sac in inguinal hernia repair. British J of

37.

38.

39.

40.

41.

42.

LA TUNISIE MEDICALE - 2019 ; Vol 97 (n°05)

Surg2010; 97: 415-9

Pisanu A, Podda M, Saba A,. Porceddu G, Uccheddu A.
Meta-analysis and review of prospective randomized trials
comparing laparoscopic and Lichtenstein techniques in
recurrent inguinal hernia repair. Hernia . 2015 ; 19:355-66
Bisgaard T, Bay-Nielsen M, Kehlet H. Re-recurrence After
Operation for Recurrent Inguinal Hernia. A Nationwide
8-Year Follow-up Study on the Role of Type of Repair. Ann
Surg 2008;247: 707-11

Sevonius D, Gunnarsson U, Nordin P, Nilsson E, Sandblom G.
Recurrent groin hernia surgery. Br J Surg. 2011;98(10):1489-
94

Oberg S, Andersen K, Rosenberg J. Surgical approach
for recurrent inguinal hernias: a Nationwide Cohort Study.
Hernia 2016 ;20(6):777-782

European Hernia Society. European Hernia Society
guidelines on the treatment of inguinal hernia in adult
patients. Hernia 2009 ;13:343—-403

HerniaSurg Group. International guidelines for groin hernia
management. Amsterdam: HSG;2018

625



