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Background: Pain is the most likely reason for delay in resuming normal activities after groin hernia
repair. The primary aim of this study was to determine whether the use of glue to fix the mesh instead
of sutures reduced acute postoperative pain after inguinal hernia repair. Secondary objectives were to
compare postoperative complications, chronic pain and early recurrence rates during 1-year follow-up.
Methods: Some 370 patients who underwent Lichtenstein hernia repair were randomized to receive
either glue (Histoacryl®) or non-absorbable polypropylene sutures for fixation of lightweight polypropy-
lene mesh. Postoperative complications, pain and recurrence were evaluated by an independent blinded
observer.
Results: Postoperative pain at 8 h, 24 h, 7 days and 30 days was less when glue was used instead of sutures
for all measures (P <0⋅001). The operation was significantly quicker using glue (mean(s.d.) 35⋅3(8⋅7) min
versus 39⋅9(11⋅1) min for sutures; P <0⋅001). There were no significant differences between the groups
in terms of postoperative complications, chronic pain and early recurrence at 1-year follow-up.
Conclusion: Atraumatic mesh fixation with glue was quicker and resulted in less acute postoperative
pain than sutures for Lichtenstein hernia repair. Registration number: NCT02632097 (http://www
.clinicaltrials.gov).
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Introduction

Inguinal hernia repair is one of the most common surgi-
cal procedures1–3. Lichtenstein hernia repair is simple, safe
and easy to learn, with very good results in terms of mor-
bidity, and a very low recurrence rate4–7.

Postoperative pain is the most likely cause of delayed
recovery after open hernia repair. A significant number
of patients (10–30 per cent) suffer chronic pain after
mesh-based hernia repair7,8. The development of chronic
pain is a concern because its onset is unpredictable9, but
correlates with the severity of acute postoperative pain10.
Any strategy to reduce postoperative pain would allow
patients to resume their normal activities more quickly.

Because hernia repair with, or without mesh implantation
results in similar rates of groin discomfort, direct dam-
age or entrapment of local nerves by fixative sutures is
considered a major underlying factor6,8,11,12. Non-

traumatic methods to fix the mesh during hernia repair
are an attractive option: absorbable sutures, adhesive or
self-gripping meshes, and a variety of tissue adhesives
(biological or synthetic) have been tested6,9,11,13–24.

The hypothesis here was that the use of a sutureless
non-traumatic method to fix the mesh during groin hernia
repair could reduce postoperative pain compared with the
classical suture method of Lichtenstein hernia repair.

Methods

A multicentre double-blind prospective randomized trial
was conducted in two different community hospitals
(Hospital Platón, Barcelona, and Hospital de la Cerdanya,
Puigcerdà). The study was registered as NCT02632097 at
ClinicalTrials.gov. This trial was approved by the ethics
research committee of the Catalan Union of Hospitals

© 2017 BJS Society Ltd BJS 2017; 104: 688–694
Published by John Wiley & Sons Ltd

http://orcid.org/0000-0002-6539-0439
http://www.clinicaltrials.gov
http://www.clinicaltrials.gov


Mesh fixation with glue or sutures in Lichtenstein hernia repair 689

(CEIC 15/92). All general surgeons of both hospitals
participated in the trial, whatever their expertise.

Between November 2013 and November 2015, all
patients with primary unilateral groin hernia were eval-
uated for inclusion in the trial. Inclusion criteria were:
patients over 18 years old suffering from uncomplicated
primary unilateral hernia, candidates for elective day
surgery with no significant cardiopulmonary, hepatic
or renal impairment25. Exclusion criteria were: bilat-
eral hernia, known femoral hernia, large scrotal hernia,
recurrent hernia, infected or contaminated field, emer-
gency operation for complicated hernia, mental illness,
or patient refusal and/or absence of informed consent.
All included patients signed a standard consent form after
being informed about the trial.

The primary endpoint of the study was to determine the
amount of postoperative acute pain in the groin, measured
using a visual analogue scale (VAS) score ranging from 0
to 10. Secondary endpoints included duration of surgery
(from start of incision to skin closure), postoperative
complications (30 days), chronic pain (defined as persistent
discomfort or inguinal pain VAS score of 3 or more that
persisted for more than 3 months after surgery26) and early
recurrences, defined as clinical recurrence or those con-
firmed by ultrasound examination after 1-year follow-up.

The following variables were also collected: age, sex,
BMI, smoking status and associated co-morbidities (arterial
hypertension, diabetes, chronic obstructive pulmonary dis-
ease, and use of anticoagulants and/or antiplatelet drugs).
Anaesthetic risk was measured according to the ASA
classification system27. Hernias were classified accord-
ing to European Hernia Society recommendations28.
Anaesthetic techniques included intravenous general
anaesthesia, epidural or spinal anaesthesia, or direct
local anaesthesia. Local anaesthesia was always used in
combination with intravenous sedation with midazolam
or propofol. Prolonged hospital stay (more than 12 h)
and readmission (patients who returned for medical
consultation before scheduled follow-up) were also
recorded. Surgeons were considered junior when they
had less than 5 years’ experience. All data were collected
prospectively.

Randomization and blinding

Eligible patients were randomized 1 : 1 using a computer-
generated protocol that also assigned the patient a track-
ing number (Excel® for Windows® 2010; Microsoft,
Redmond, Washington, USA). Treatment allocations
were sealed in numbered envelopes, and staff recruiting
patients did not know in advance which treatment the

next person would get. During the intervention, operating
room nurses opened the envelope at the moment the
surgical team positioned the mesh. The fixation method
did not appear in the operation records. Staff conducting
the follow-up (a third senior surgeon who did not partic-
ipate in the operation) and patients were blinded to the
allocation.

Surgical technique

All patients underwent an open hernia repair according to
the Lichtenstein technique with inversion of the hernia
sac, without ligation3,4. Antibiotic prophylaxis with 1 g
cefazolin was administered routinely 30 min before the skin
incision. Local anaesthetic blockade with 20 ml of 0⋅25
per cent bupivacaine of the iliohypogastric and ilioinguinal
nerves was performed in all patients (including those who
had general or spinal anaesthesia).

A tailored, oval-shaped 7⋅5× 15-cm lightweight
polypropylene mesh (Optilene® 60 g/m2; B. Braun,
Melsungen, Germany) was placed exceeding the pubic
tubercle by 2 cm and fixed to the inguinal ligament. In
men, the upper edge of the mesh always surrounded the
spermatic cord, as a scarf, before being fixed to the inguinal
ligament.

In the suture group, the mesh was fixed with 2/0
non-absorbable polypropylene (Prolene®; Ethicon,
Somerville, New Jersey, USA). A running suture started
medially to the pubis, running along the inguinal ligament.
The superior edge of the mesh was sutured with a few
interrupted stitches. In the glue group, sutures were
replaced by liquid drops of n-butyl-2-cyanoacrylate
(Histoacryl®; B. Braun Surgical SA, Rubí, Barcelona,
Spain), using 0⋅5 ml glue for each repair (Fig. 1). The
regional nerves were identified and carefully preserved
whenever possible. The aponeurosis of the external oblique
muscle was closed with a running suture of polyglactin 2/0
(Vicryl®; Ethicon) or polyglycolic acid (Novosyn®; B.
Braun), and the skin was closed with a running absorbable
suture (Monocryl® 3/0; Ethicon) in all patients.

After the procedure, the patient was monitored for
60–180 min in the ambulatory unit and then discharged.
Paracetamol 1 g every 8 h plus dexketoprofen 25 mg every
8 h for 7 days was prescribed to all patients for postopera-
tive analgesia. Patients were encouraged to walk at 1–2 h
after the procedure. The only recommendation was to
avoid lifting weights and doing crunches for 10 days. A
specific sheet including the VAS was given to the patients
at the time of discharge to record any incidents during
the follow-up. All operations were done on a morning
operating list.
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Spermatic cord

a  Gluing of mesh to inguinal ligament b  Placement of drops of glue to fix the mesh

Pubis

Mesh

Fig. 1 a Intraoperative application of glue to fix the mesh to the inguinal ligament. b Diagram of hernia repair using drops of glue to fix
the mesh

Postoperative follow-up

Patients were interviewed by telephone 8 and 24 h after
the procedure. Postoperative complications were evaluated
by clinical examination in outpatients after 7 and 30 days,
6 months, 1 year and then annually. In the case of recur-
rence and/or reoperation, the patient was excluded from
further follow-up.

Evaluation of surgical-site infection (SSI) was based on
Centers for Disease Control and Prevention definitions29.
Seroma, skin bruising and wound haematoma were eval-
uated and recorded30. The severity of complications was
reported using the Clavien–Dindo classification31.

Statistical analysis

The sample size was calculated to explore differences in
postoperative pain between the groups. Accepting an α
risk of 0⋅05 and a statistical power defined as 90 per cent
(β risk= 0⋅1) in a two-sided test, 165 subjects were neces-
sary in each group to recognize a statistically significant
difference in pain score of at least 1 VAS unit. The common
standard deviation was assumed to be 2⋅5, and the maxi-
mum dropout rate was 20 per cent.

Categorical variables were measured with frequencies
and percentages, using the χ2 and Fisher’s exact tests
to compare the groups. All quantitative variables were
expressed as mean(s.d.) values, and compared using the
non-parametric Mann–Whitney U test.

Statistical significance was established when P values
were less than 0⋅050. All statistical analyses were performed

using SPSS® version 18.0 for Windows® (IBM, Armonk,
New York, USA).

Results

A total of 370 patients met the final selection criteria to
be included in the trial and were randomized into the two
groups. There were 332 men and 38 women, with a mean
age of 59⋅8 (range 19–87) years. After randomization, 188
patients were included in the glue group and 182 in the
suture group (Fig. 2).

All randomized patients received the intended treat-
ment. The groups did not differ in age, sex, BMI,
co-morbidities, anaesthetic risk, type of hernia or size
of the defect (Table 1). There were no significant differ-
ences in the anaesthetic technique employed or in the
expertise of the surgeons who performed the hernia repair
(Table 2).

The mean duration of operation was significantly
shorter (by almost 5 min) when mesh was fixed with glue
(35⋅3(8⋅7) min versus 39⋅9(11⋅1) min in the suture group).

No intraoperative complications were observed. Only
one patient (glue group) had reoperation, for an early
postoperative haemorrhage (Clavien–Dindo grade IIIA);
they remained in hospital for 48 h.

All patients attended the 7- and 30-day outpatient
follow-up. The types and severity of postoperative com-
plications are listed in Table 3; there were no significant
differences between the groups. All of the complications
(except the reoperation) were minor (Clavien–Dindo
grade I or II). The most frequently observed problem was
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Assessed for eligibility
n = 418

Excluded n = 48
 Did not meet inclusion criteria n = 15
 Declined to participate n = 33

Analysed at 1 year n = 153
Excluded from analysis n = 0

Lost to follow-up n = 0
Discontinued intervention n = 0
30-day analysis n = 188

Allocated to glue n = 188
Received allocated intervention n = 188

Lost to follow-up n = 0
Discontinued intervention n = 0
30-day analysis n = 182

Allocated to suture n = 182
Received allocated intervention n = 182

Analysed at 1 year n = 146
Excluded from analysis n = 0

Randomized
n = 370

Lost to follow-up n = 14
Discontinued intervention n = 1 (recurrence)
Died n = 1
Postoperative interval < 1 year n = 19

Lost to follow-up n = 12
Discontinued intervention n = 1 (recurrence)
Died n = 2
Postoperative interval < 1 year n = 21
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Fig. 2 CONSORT diagram for the trial

Table 1 Demographic data of patients undergoing hernia repair

Glue (n=188) Suture (n=182)

Age (years)* 60⋅6(14⋅9) 59⋅0(13⋅5)
Sex ratio (M : F) 170 : 18 162 : 20
BMI (kg/m2)* 25⋅7(3⋅6) 26⋅0(3⋅5)
Co-morbidity

Arterial hypertension 74 (39⋅4) 62 (34⋅1)
Smoking 72 (38⋅3) 86 (47⋅3)
Ex-smoker 32 (17⋅0) 38 (20⋅9)
Diabetes mellitus 25 (13⋅3) 18 (9⋅9)
Chronic obstructive pulmonary disease 16 (8⋅5) 24 (13⋅2)

Use of anticoagulants/antiplatelet drugs 25 (13⋅3) 17 (9⋅3)
ASA fitness grade27

I 48 (25⋅5) 63 (34⋅6)
II 126 (67⋅0) 105 (57⋅7)
III–IV 14 (7⋅4) 14 (7⋅7)

Values in parentheses are percentages unless indicated otherwise; *values
are mean(s.d.).

bruising, which was attributable to infiltration of local
anaesthetic in the majority of cases. The overall SSI rate

was low (1⋅4 per cent). Two patients developed wound
infection with positive bacterial cultures; both responded
to a conservative approach. No mesh needed to be removed
or explanted.

Analysis of VAS pain scores demonstrated that the use
of glue reduced acute postoperative pain during the first
postoperative month (P < 0⋅001). All mean(s.d.) measures
of VAS at 8 h (3⋅7(2⋅4) versus 4⋅9(2⋅5)), 24 h (3⋅4(2⋅2) ver-
sus 4⋅4(2⋅3)), 7 days (1⋅6(1⋅6) versus 2⋅4(1⋅8)) and 30 days
(0⋅5(1⋅0) versus 1⋅1(1⋅4)) were significantly lower in the glue
group (Fig. 3).

A total of 299 patients (80⋅8 per cent) achieved 1-year
clinical follow-up. No differences were observed in terms
of chronic pain at 1-year follow-up (P = 0⋅467) (Fig. 3).

Eleven patients in each group reported a 1-year VAS
score of 3 or more (7⋅2 per cent in the glue group versus 7⋅5
per cent in the suture group). One patient in each group
developed early hernia recurrence (0⋅7 per cent in both
groups).
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Table 2 Intraoperative data and results

Glue (n=188) Suture (n=182) P‡

Type of anaesthesia 0⋅065
Local+ sedation 85 (45⋅2) 103 (56⋅6)
Spinal 101 (53⋅7) 77 (42⋅3)
General 2 (1⋅1) 2 (1⋅1)

Hernia type† 0⋅834
Medial 63 (33⋅5) 57 (31⋅3)
Lateral 112 (59⋅6) 110 (60⋅4)
Combined 13 (6⋅9) 15 (8⋅2)

Hernia size (cm)† 0⋅331
<1⋅5 (type 1) 6 (3⋅2) 3 (1⋅6)
≥1.5 and ≤3 (type 2) 64 (34⋅0) 74 (40⋅7)
>3 (type 3) 118 (62⋅8) 105 (57⋅7)

Status of surgeon 0⋅309
Junior 81 (43⋅1) 88 (48⋅4)
Senior 107 (56⋅9) 94 (51⋅6)

Duration of operation (min)* 35⋅3(8⋅7) 39⋅9(11⋅1) <0⋅001§

Values in parentheses are percentages unless indicated otherwise; *values
are mean(s.d.). †According to European Hernia Society classification28.
‡χ2 or Fisher’s exact test, except §Mann–Whitney U test.

Table 3 Complications and adverse events after hernia repair

Glue
(n=188)

Suture
(n=182) Total P*

Haemorrhagic events 0⋅258
Skin bruising 38 (20⋅2) 41 (22⋅5) 79 (21⋅4)
Wound haematoma 6 (3⋅2) 7 (3⋅8) 13 (3⋅5)
Haemorrhage

(reoperation)
1 (0⋅5) 0 (0) 1 (0⋅3)

Readmission 4 (2⋅1) 4 (2⋅2) 10 (2⋅2) 1⋅000
Seroma 1 (0⋅5) 1 (0⋅5) 2 (0⋅5) 1⋅000
Surgical-site infection 3 (1⋅6) 2 (1⋅1) 5 (1⋅4) 1⋅000

Superficial 2 2
Deep 1 0
Reoperation for

mesh removal
0 0

Orchitis 3 (1⋅6) 1 (0⋅5) 4 (1⋅1) 0⋅623

Values in parentheses are percentages. *χ2 or Fisher’s exact test.

Discussion

The results of this trial showed that the use of glue to fix
the mesh caused less postoperative pain than sutures after
open hernia repair, with otherwise comparable results in
early recurrence rates. These results are consistent with
other reports and meta-analyses published to date17,18,21,22.
This significant difference in acute pain, although mild in
intensity, can be considered clinically relevant32. However,
caution is needed given the standard deviation observed for
all pain measures in both groups.

The use of glue did not increase the rate or sever-
ity of postoperative complications, and no adverse events
related to its use were observed. The mean duration of
surgery was significantly shorter when the mesh was fixed

8 h 1 day 7 days 30 days 1 year

Length of follow-up
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Fig. 3 Mean(s.d.) postoperative pain scores in glue and suture
groups, measured by visual analogue scale (VAS)

with glue (by 5 min), and therefore the use of glue could
make high-volume ambulatory surgery units more effi-
cient. These results suggest that glue is a reasonable option
for mesh fixation during open hernia repair, especially in
patients prone to pain6.

The differences in acute pain favouring glue disappeared
during the first postoperative year. Although two differ-
ent meta-analyses18,22 reported that glue also reduced the
incidence of chronic pain, this finding was not replicated
here, or in other reports6,11,19,23. Chronic pain after groin
hernia surgery remains an ongoing concern, regardless of
the method used to fix the mesh. Self-gripping meshes
appear to be comparable to adhesives in terms of pain
reduction9,18,33–35. A recent study23 did not find notable
differences in terms of postoperative pain and complica-
tions between self-gripping mesh or cyanoacrylate versus
sutures. In addition, higher recurrence rates of up to 5⋅5 per
cent after 1 year have been reported using these meshes9.
The main drawback of the self-gripping mesh is the higher
cost compared with that of conventional polypropylene
mesh; the use of human fibrin glue has the same economic
problem23, bearing in mind that its results are comparable
to those of synthetic glue20.

It is well established that the laparoscopic approach is
superior to open hernia repair in terms of chronic pain,
with no difference in the hernia recurrence rate35–37.
However, the spread of laparoscopic surgery among sur-
geons has been limited by factors such as the greater
technical difficulty, the need for general anaesthesia, the
economic costs and the risk of severe complications2,36.
Open Lichtenstein hernia repair remains the most accepted
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technique worldwide. This technique is less expensive and
simpler to perform than laparoscopic repair; it can be
performed under local anaesthesia, and its results are
easily reproduced. In some countries, this technique
might be the only procedure available because of limited
resources.

Limitations of this trial include that 1-year follow-up is
short for assessing the long-term recurrence rate of the
mesh fixation with glue. This trial remains open for assess-
ment of the long-term results; however, early recurrence
by clinical examination was low in both groups, with no
differences between glue and sutures. In addition, pre-
operative pain measurement was not obtained, limiting the
baseline pain comparison. Further, this study was designed
to measure one pain dimension (intensity), and it is well
known that pain is subjective and related to multiple fac-
tors. Finally, the number of patients analysed in each group
could be insufficient to find differences regarding chronic
pain, given the low number of patients suffering from
chronic pain in this series (7⋅2 and 7⋅5 per cent in the glue
and suture groups respectively).

The strengths of this study are the randomized design
and the double-blind follow-up of the outcomes in out-
patients, providing reliable results regarding the acute
postoperative pain.

The results of this trial showed that mesh fixation with
glue was associated with less acute postoperative pain than
non-absorbable sutures after Lichtenstein hernia repair.
However, mesh fixation with this glue appears to have no
effect on chronic pain.

Acknowledgements

This work was performed as part of the doctoral
programme in surgery and morphological sciences of
Universitat Autònoma de Barcelona. The authors thank
S. Mojal for statistical analysis and J. María Balibrea del
Castillo for support.
Disclosure: The authors declare no conflict of interest.

References

1 Paajanen H, Scheinin T, Vironen J. Commentary:
nationwide analysis of complications related to inguinal
hernia surgery in Finland: a 5 year register study of 55 000
operations. Am J Surg 2010; 199: 746–751.

2 Kouhia S, Vironen J, Hakala T, Paajanen H. Open mesh
repair for inguinal hernia is safer than laparoscopic repair or
open non-mesh repair: a nationwide registry study of
complications. World J Surg 2015; 39: 1878–1884.

3 Lichtenstein IL, Shulman AG, Amid PK, Montllor MM.
The tension-free hernioplasty. Am J Surg 1989; 157:
188–193.

4 Amid PK, Lichtenstein IL. Long-term results and current
status of the Lichtenstein open tension-free hernioplasty.
Hernia 1998; 2: 89–94.

5 Simons MP, Aufenacker T, Bay-Nielsen M, Bouillot JL,
Campanelli G, Conze J et al. European Hernia Society
guidelines on the treatment of inguinal hernia in adult
patients. Hernia 2009; 13: 343–403.

6 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: 21–27.

7 Bay-Nielsen M, Perkins FM, Kehlet H; Danish Hernia
Database. Pain and functional impairment 1 year after
inguinal herniorrhaphy: a nationwide questionnaire study.
Ann Surg 2001; 233: 1–7.

8 Nienhuijs S, Staal E, Strobbe L, Rosman C, Groenewoud H,
Bleichrodt R. Chronic pain after mesh repair of inguinal
hernia: a systematic review. Am J Surg 2007; 194: 394–400.

9 Verhagen T, Zwaans WAR, Loos MJA, Charbon JA,
Scheltinga MRM, Roumen RMH. Randomized clinical trial
comparing self-gripping mesh with a standard
polypropylene mesh for open inguinal hernia repair. Br J
Surg 2016; 103: 812–818.

10 Kehlet H, Jensen TS, Woolf CJ. Persistent postsurgical pain:
risk factors and prevention. Lancet 2006; 367: 1618–1625.

11 Paajanen H, Kössi J, Silvasti S, Hulmi T, Hakala T.
Randomized clinical trial of tissue glue versus absorbable
sutures for mesh fixation in local anaesthetic Lichtenstein
hernia repair. Br J Surg 2011; 98: 1245–1251.

12 Amid PK, Hiatt JR. New understanding of the causes and
surgical treatment of postherniorrhaphy inguinodynia and
orchalgia. J Am Coll Surg 2007; 205: 381–385.

13 Jeroukhimov I, Wiser I, Karasic E, Nesterenko V, Poluksht
N, Lavy R et al. Reduced postoperative chronic pain after
tension-free inguinal hernia repair using absorbable sutures:
a single-blind randomized clinical trial. J Am Coll Surg 2014;
218: 102–107.

14 Sanders DL, Nienhuijs S, Ziprin P, Miserez M,
Gingell-Littlejohn M, Smeds S. Randomized clinical trial
comparing self-gripping mesh with suture fixation of
lightweight polypropylene mesh in open inguinal hernia
repair. Br J Surg 2014; 101: 1373–1382.

15 Campanelli G, Pascual MH, Hoeferlin A, Rosenberg J,
Champault G, Kingsnorth A et al. Randomized, controlled,
blinded trial of Tisseel/Tissucol for mesh fixation in patients
undergoing Lichtenstein technique for primary inguinal
hernia repair: results of the TIMELI trial. Ann Surg 2012;
255: 650–657.

16 Morales-Conde S, Barranco A, Socas M, Alarcón I, Grau M,
Casado MA. Systematic review of the use of fibrin sealant in
abdominal-wall repair surgery. Hernia 2011; 15: 361–369.

17 Nowobilski W, Dobosz M, Wojciechowicz T, Mionskowska
L. Lichtenstein inguinal hernioplasty using
butyl-2-cyanoacrylate versus sutures. Eur Surg Res 2004; 36:
367–370.

© 2017 BJS Society Ltd www.bjs.co.uk BJS 2017; 104: 688–694
Published by John Wiley & Sons Ltd



694 C. Hoyuela, M. Juvany, F. Carvajal, A. Veres, D. Troyano, M. Trias et al.

18 Colvin HS, Rao A, Cavali M, Campanelli G, Amin AI. Glue
versus suture fixation of mesh during open repair of inguinal
hernias: a systematic review and meta-analysis. World J Surg
2013; 37: 2282–2292.

19 Ladwa N, Sajid MS, Sains P, Baig MK. Suture mesh fixation
versus glue mesh fixation in open inguinal hernia repair: a
systematic review and meta-analysis. Int J Surg 2013; 11:
128–135.

20 Testini M, Poli E, Gurrado A, Lardo D, Piccinni G. A
single-surgeon randomized trial comparing sutures,
n-butyl-2-cyanoacrylate and human fibrin glue for mesh
fixation during primary inguinal hernia repair. Can J Surg
2010; 53: 155–160.

21 Shen YM, Sun WB, Chen J, Liu SJ, Wang MG. NBCA
medical adhesive (n-butyl-2-cyanoacrylate) versus suture for
patch fixation in Lichtenstein inguinal herniorrhaphy: a
randomized controlled trial. Surgery 2012; 151: 550–555.

22 de Goede B, Klitsie PJ, van Kempen BJH, Timmermans L,
Jeekel J, Kazemier G et al. Meta-analysis of glue versus
sutured mesh fixation for Lichtenstein inguinal hernia
repair. Br J Surg 2013; 100: 735–742.

23 Rönkä K, Vironen J, Kössi J, Hulmi T, Silvasti S, Hakala T
et al. Randomized multicenter trial comparing glue fixation,
self-gripping mesh, and suture fixation of mesh in
Lichtenstein hernia repair (FinnMesh Study). Ann Surg
2015; 262: 714–720.

24 Sanders DL, Waydia S. A systematic review of randomized
control trials assessing mesh fixation in open inguinal hernia
repair. Hernia 2014; 18: 165–176.

25 Association of Anaesthetists of Great Britain and Ireland;
British Association of Day Surgery. Day case and short stay
surgery: 2. Anaesthesia 2011; 66: 417–434.

26 International Association for the Study of Pain,
Subcommittee on Taxonomy. Classification of chronic pain.
Descriptions of chronic pain syndromes and definitions of
pain terms. Pain 1986; 3(Suppl): S1–S226.

27 American Society of Anesthesiologists. ASA Physical Status
Classification System. https://www.asahq.org/resources/
clinical-information/asa-physical-status-classification-
system [accessed 20 September 2016].

28 Miserez M, Alexandre JH, Campanelli G, Corcione F,
Cuccurullo D, Pascual MH et al. The European Hernia
Society groin hernia classification: simple and easy to
remember. Hernia 2007; 11: 113–116.

29 Centers for Disease Control and Prevention. National
Healthcare Safety Network (NHSN) Procedure-Associated (PA)
Module: Surgical Site Infection (SSI) Event; 2013. http://www
.cdc.gov/nhsn/PDFs/pscManual/9pscSSIcurrent.pdf
[accessed 20 September 2016].

30 Kaafarani HM, Hur K, Hirter A, Kim LT, Thomas A,
Berger DH et al. Seroma in ventral incisional herniorrhaphy:
incidence, predictors and outcome. Am J Surg 2009; 198:
639–644.

31 Clavien PA, Barkun J, de Oliveira ML, Vauthey JN, Dindo
D, Schulick RD et al. The Clavien–Dindo classification of
surgical complications: five-year experience. Ann Surg 2009;
250: 187–196.

32 Kelly AM. The minimum clinically significant difference in
visual analogue scale pain score does not differ with severity
of pain. Emerg Med J 2001; 18: 205–207.

33 Bruna EM, Cantos PM, Artigues RE. Use of adhesive mesh
in hernioplasty compared to the conventional technique:
results of a randomised prospective study. Cir Esp 2010; 88:
253–258.

34 Jorgensen LN, Sommer T, Assaadzadeh S, Strand L,
Dorfelt A, Hensler M et al.; Danish Multicentre DANGRIP
Study Group. Randomized clinical trial of self-gripping
mesh versus sutured mesh for Lichtenstein hernia repair.
Br J Surg 2013; 100: 474–481.

35 McCormack K, Scott N, Go PM, Ross SJ, Grant A.
Laparoscopic techniques versus open techniques for inguinal
hernia repair. Cochrane Database Syst Rev 2003;
(1)CD001785.

36 MRC Laparoscopic Groin Hernia Trial Group.
Laparoscopic versus open repair of groin hernia: a
randomised comparison. Lancet 1999; 354: 185–190.

37 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: 846–853.

© 2017 BJS Society Ltd www.bjs.co.uk BJS 2017; 104: 688–694
Published by John Wiley & Sons Ltd

https://www.asahq.org/resources/clinical-information/asa-physical-status-classification-system
https://www.asahq.org/resources/clinical-information/asa-physical-status-classification-system
https://www.asahq.org/resources/clinical-information/asa-physical-status-classification-system
http://www.cdc.gov/nhsn/PDFs/pscManual/9pscSSIcurrent.pdf
http://www.cdc.gov/nhsn/PDFs/pscManual/9pscSSIcurrent.pdf

