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Abstract
Purpose Chronic pain following inguinal hernia repair is a
complex problem. Mesh fixation with sutures may be a
contributing factor to this pain. The aim of this study was
to compare the incidence of chronic pain and limitation of
activities of daily living following inguinal hernia repair
using a sutured mesh to a self-adhesive mesh, 6 months
and 1 year following surgery.
Methods All consecutive patients presenting to NHS Fife
for open hernia repair between January 2009 and January
2010 were included in our analysis. A prospective survey of
postoperative pain and activities of daily living was con-
ducted at 6 months and 1 year following hernia repair.
Chronic pain was assessed using the SF-36 questionnaire.
The primary end points for analysis were incidence of
chronic pain and limitation of activities of daily living.
Results Overall, 132 of 215 patients completed the ques-
tionnaire, 69 in the sutured group and 63 in the self-adhesive
mesh group. The need for analgesics was similar during the
first 24 h after surgery. Wound infections were detected in
one patient in the Lichtenstein group and two in the
second group. The incidence of chronic pain was 21
and 7.9 % at 6 months and 18.8 and 6.3 % at 1 year
(p<0.05). Moderate and vigorous activities were found to
be limited some to all of the time in nine patients (60 %)

in the suture fixation group and in one patient in the
self-adhesive group (20 %, p<0.02).
Conclusions Open inguinal hernia repair with a self-
adhesive mesh may lead to less chronic pain and less re-
striction of activities of daily living than a sutured mesh
fixation.
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Introduction

Lichtenstein hernioplasty is a tension-free open technique
for inguinal hernia repair; a polypropylene mesh is used to
support the inguinal muscular layer. Chronic pain may occur
in 10–30 % of procedures. The pain may be caused by
irritation or damage to the inguinal nerves by sutures or
mesh [1–3], an inflammatory reaction against the mesh [4]
or simply scar tissue [5]. Pain is often reported to be neuro-
pathic in character, related to younger age, and exists during
physical activity; it is more often associated with recurrent
hernia surgery. The routine use of mesh techniques reduces
the risk of hernia recurrence compared with non-mesh
methods.

The original technique for fixation of mesh in Lichten-
stein hernioplasty used non-absorbable sutures placed me-
dially near the pubic periosteum and the upper corner of the
mesh and continuous sutures along the inguinal ligament [6,
7]. Others described using absorbable sutures [8] and vari-
ous tissue glues [9, 10]. A randomised control trial has
described some benefit using a self-fixation mesh [11].
The primary goal of these methods of fixation was to reduce
chronic neuropathic pain (and to speed up surgery). The
present study aimed to compare the incidence of chronic
pain and limitation of activities of daily living following
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inguinal hernia repair using a sutured mesh to a self-
adhesive mesh, 6 months and 1 year following surgery.

Methods

All patients who underwent a unilateral open primary ingui-
nal hernia repair in Fife NHS Trust in Scotland between
January 2009 and January 2010 were included in our anal-
ysis. The Department of General Surgery comprises of ten
surgeons with six surgeons performing all the open hernia
repairs. Three surgeons used absorbable sutures for mesh
placement. The remaining three used the self-adhesive mesh
instead. All operations were performed by a consultant
surgeon or by a trainee under direct supervision. Patients
with recurrent hernias or those requiring emergency repair
were excluded from this study. Patients were identified from
a prospective hospital database. The East of Scotland Ethics
Committee approved the study 11/GA/136.

Tension-free hernioplasty was performed with a 6×
11-cm prolene mesh (Ethicon Edinburgh) or ProGrip
(Covidien, Germany). Indirect hernia sacs were transfixed at
the base and excised. In the sutured fixation repair, a mesh was
placed between the conjoint tendon, the inguinal ligament, the
pubic tubercle and the internal oblique muscle overlapping the
inguinal ligament by approximately 5 mm. The mesh was
secured with suture to the pubic tubercle without placing
through the periosteum, the inguinal ligament and the conjoint
tendon. The mesh was divided beyond the internal ring to
accommodate the cord and mesh fixed to the internal oblique
muscle. The ilioinguinal, genitofemoral and iliohypogastric
nerves were identified and preserved if possible in each case.
Care was taken not to include the nerves with the sutures.
With sutureless fixation, the Parietene ProGrip (Covidien,
Germany) was used. This is a low-density, macroporous poly-
propylene mesh with resorbable polylactic acid microhooks.
Full details are available at www.covidien.com. The self-
gripping flap of the mesh is released and loosely closed around
the cord away from the deeper part of wound. The mesh is
oriented in position, and fixation was achieved by applying
pressure on the mesh starting caudally on the pubic bone then
medially onto the internal oblique structures. The mesh is
fixed under the external oblique aponeurosis. In its final
position, the mesh is anchored into the tissue both at the
transversalis structures, as well as to the ligament and external
oblique aponeurosis. In both repairs, the external oblique
aponeurosis and skin were closed with absorbable sutures.
The procedures were performed under local, regional or gen-
eral anaesthesia.

Patients were observed for 60–120 min postoperatively
and then discharged from the ambulatory unit with routine
instructions. Regular paracetamol and ibuprofen were pre-
scribed for postoperative pain unless contraindicated.

The primary outcome of the study was chronic pain
during the first postoperative year. Secondary outcomes
included wound complications and recurrences. The Inter-
national Association for the Study of Pain has defined
chronic pain as pain lasting more than 3 months, and this
definition was applied to this study [12]. Patients completed
a SF-36 pain questionnaire to assess the degree of postop-
erative pain and interference with activities of daily living.
Patients were assessed 6 months and 1 year postoperatively.
Follow-up was also provided by telephone interview. The
surgical team examined all patients who reported wound
haematomas, infections, recurrences or chronic pain. Hernia
recurrence was confirmed by ultrasound on helical CT. The
postoperative questionnaires were completed by a specialist
registrar (AJQ) or specialist nurse (KMW).

Statistical analysis

Statistical analysis was performed using Pearson's chi-
squared test using SPSS version 17.0 for Windows (SPSS,
Chicago, Illinois, USA).

Results

During the study interval, 215 patients underwent an
open hernia repair. One hundred thirty-two patients com-
pleted the questionnaire survey, 63 in the self-adhesive
group and 69 in the suture fixation group. All patients
that completed the questionnaire at 6 months also com-
pleted it at 1 year postoperatively. There were no signif-
icant differences in patient demographics between the
two groups (Table 1). All patients were discharged at
the same day of surgery. There were three superficial
wound infections requiring a course of antibiotics prescribed
by the general practitioner, two in the self-adhesive group and
one in the sutured group. No patients required readmission for
wound complications or pain management. After 1 year of
follow-up, one patient has a confirmed recurrence in the
sutured group.

The incidence of pain 6 months and 1 year postopera-
tively was significantly decreased in the self-adhesive
group. At 6 months, 21 % of the patients in the sutured
fixation group described pain compared to 7.9 % in the self-
fixation group (p<0.05). A similar trend was observed at
1 year postoperatively with 18.8 % experiencing pain in the
suture fixation group and 6.3 % in the self-fixation group.
The impact of chronic pain postoperatively on activities of
daily living was assessed using the SF-36 questionnaire.
Chronic pain was found to affect moderate and vigorous
activities some to all of the time in nine patients (60 %) in
the suture fixation group. In the self-adhesive group, this
was described in one patient (20 %, p<0.02).
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Discussion

The results of this study indicated that the use of the self-
adhesive mesh during open hernia repair had similar out-
comes in terms of wound infection and recurrence compared
with sutured mesh fixation. However, the method of mesh
fixation influenced the incidence of chronic postoperative
pain with a reduced incidence when using a self-adhesive
mesh at 6 months and 1 year following open hernia repair
compared to standard repair with sutured mesh fixation.

In the past, the recurrence rate was a major outcome
measure in inguinal hernia repair studies. However, with
the introduction of alloplastic materials and new surgical
techniques, the recurrence rate has dropped substantially with
most surgeons achieving a rate of less than 5 % [14–16]. The
Lichtenstein procedure is one of the most frequently used
open techniques. It is easy to learn and associated with a low
complication rate [17].

Consequently, outcome measures have shifted focus to
adverse outcomes following inguinal hernia surgery. Chron-
ic pain has emerged as a common and sometimes severe
problem that can significantly affect patient health-related
quality of life [18]. Postoperative discomfort or pain is
classified as chronic pain if it lasts longer than 3 months
[18]. In a recent review of the literature, the incidence of
chronic pain was reported to range between 25 and 30 % for
the majority of studies [19]. Postoperative pain has been
shown to persist for over 5 years in 1.8 % of patients, 10 %

of inguinal hernia repair patients suffer from severe pain
significantly affecting daily activities [20, 21] and as many
as 7.5 % of cases may be in more pain than before the
operation [22].

The pathogenesis of chronic pain following hernia repair
is poorly understood. It is well known that traditional ingui-
nal hernia repairs (Bassini, Shouldice, McVay, etc.) may
cause chronic pain owing to tension [23]. Yet, chronic pain
is still reported after tension-free hernia repair. Some data
supported the hypothesis that nerve handling or division is
of importance for pain relief [24, 25]; however, this remains
controversial with other studies demonstrating an increased
incidence of chronic pain [3, 26, 27]. Others suggest that the
use of low-weight and large-pore polypropylene meshes
may be favourable in this respect [28]. Entrapment of nerves
in fixation sutures has been recognised as a cause of severe
pain that may be relieved on release of the entrapped nerve.
A further reason for pain may be the surgical damage of the
tissue; this includes perhaps the fixation sutures of the mesh.

Methods of mesh fixation in all hernia surgery remain
controversial. The incidence of chronic pain has been the
primary endpoint of many studies including this one, inves-
tigating different methods of mesh fixation. Studies have
assessed the use of absorbable versus non-absorbable suture
material [8] as well as staples versus suture fixation [29]
with no significant differences detected. Reduced short-term
morbidity with tissue glue has been demonstrated when
fixing lightweight meshes with tissue glue compared to
suture fixation; however, these results were not supported
in a recent randomised control trials [30, 31]. The ProGrip
mesh is a polypropylene self-fixation mesh that uses dis-
solvable microhooks to anchor itself to the surrounding
tissues. Several reports have demonstrated a significant re-
duction of pain scores using a self-fixation mesh in the
immediate postoperative period [11, 32–35]. The reduced
incidence of chronic pain when not suture fixing the mesh
may be attributed to iatrogenic damage or inclusion of
nerves with suture placement; however, it is the authors'
belief that the absence of suture fixation allows a true
tension-free repair. Despite best efforts, suture fixation
will inevitably cause a degree of tension, and it may be
that it is this effect that results in the reduced incidence of
chronic pain.

A limitation of this study is that three surgeons performed
sutured mesh fixation and a further three used the self-
adhesive mesh. The observed differences between the
groups may be attributed to the differences in operative
technique and tissue handling. However, the incidence of
chronic pain in the suture fixation group is comparable to
that in the published literature therefore suggesting a re-
duced overall incidence in the self-adhesive group. Evi-
dence to support these findings requires an adequately
powered randomised control trial.

Table 1 Patient demographics and results summary

Self-fixation Suture fixation

Patients 63 69

Age 63.8+7.76 61.9+15.74

Sex (M:F) 11:1 9:1

Side (L:R) 1.6:1 1:1

Type of hernia (%)a

LP1 16 (25) 18 (26)

LP2 34 (54) 38 (55)

MP2 2 (3) 5 (7)

MP3 11 (17) 8 (11)

Preoperative pain (%) 57 58

Incidence of chronic pain (%)

6 months 7.9 21

1 year 6.3 18.8

Restricted activities of daily living (%)

Moderate/vigorous 1.6 % 13 %

Complications (%)

Superficial wound infection 3.2 1.4

Recurrence 0 1.4

a European Hernia Society (EHS) classification [13]
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In conclusion, the findings presented here support the
existing literature suggesting that the use of the self-
fixation mesh may reduce the incidence of pain following
open inguinal hernia surgery. Furthermore, we provide fur-
ther data demonstrating a reduced incidence of chronic pain,
specifically chronic pain affecting activities of daily living.

Conflicts of interest None.
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