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Background/aim: To compare the changes in pain-related symptoms of inguinal hernias from initial admission to postoperative month
6 following 2 herniorrhaphy techniques.

Materials and methods: Patients with unilateral inguinal hernias were scheduled for either Lichtenstein or self-gripping polypropylene
mesh repair. Patients were preoperatively evaluated with a visual analog scale (VAS) and a Turkish version of the Douleur Neuropathique 4
(DN4) questionnaire and the complaints related to pain were noted. After surgery, patients were discharged without early complications.
Patients were reassessed at postoperative month 6. The late-term complaints of pain as well as neurological findings were evaluated using
the VAS and the Turkish version of the DN4 questionnaire. Quality of life was also assessed with the Nottingham Health Profile (NHP).

Results: Thirty-four patients underwent conventional Lichtenstein repair and 19 patients underwent self-gripping polypropylene mesh
repair. Even though decreases in VAS intensity scores for both hernia repair techniques were noted at postoperative month 6 when
compared to the preoperative period, no significant changes were found in pain, VAS, total DN4, or NHP scores between groups.

Conclusion: Despite its ease of application and short time duration, self-gripping polypropylene mesh repair was not found to be

superior to conventional Lichtenstein hernia repair in terms of reducing pain related to inguinal hernia.
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1. Introduction

Pain is the second most common presenting symptom
in inguinal hernia patients, following bulge in the
groin. Even though any kind of surgical intervention
for inguinal hernia is usually enough to correct the
bulge, it sometimes cannot alleviate the pain related
to the hernia. Apart from mild pain lasting for a few
days postoperatively, a great proportion of the patients
suffer from moderate to severe long-lasting pain after
surgical correction. Any kind of pain following a
surgical procedure lasting more than 2 months with no
apparent cause is considered to be persisting or chronic
postsurgical pain (1). The incidence of persisting
postsurgical pain of any severity following inguinal
hernia mesh repairs was reported to be up to 63% (2).
This pain is probably the most serious adverse outcome
following surgery and can be either neuropathic
or nonneuropathic. The prevalence of neuropathic
components in persistent postsurgical pain due to either
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nerve damage or entrapment or patient-related factors
was reported to be 31% (3).

The Lichtenstein tension-free hernioplasty is
considered to be the gold-standard surgical therapy for
inguinal hernia repair. As it is safe, easy, and effective,
it is widely used to repair primary or recurrent inguinal
hernias of any size with a low recurrence rate (4,5). In
this technique, the hernia sac is reduced and a piece of
prosthetic mesh of different materials is used to strengthen
the inguinal canal. Self-gripping polypropylene mesh
with absorbable microhooks (Parietene Progrip, Tyco/
Healthcare, France) is a novel mesh material that has been
demonstrated to be safe and efficient when compared to
others, with lower fibrosis rates and less required suture
fixation.

In this study we aimed to compare the changes in
pain-related symptoms of inguinal hernias from initial
admission to postoperative month 6 following 2 different
herniorrhaphy techniques.
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2. Materials and methods

This prospective study was carried out at Ufuk University,
Faculty of Medicine, Department of General Surgery,
between January 2012 and October 2012. The study was
approved by the institutional ethics committee. Written
informed consent was obtained from the patients. Patients
who were admitted with the complaint of a one-sided
inguinal bulge and diagnosed with a unilateral inguinal
hernia upon physical examination were included in
the study. Patients with a history of previous surgical
interventions in the inguinal region, body mass index of
greater than 30, diabetes mellitus, hepatic and renal failure,
or congestive heart failure were excluded.

Demographic characteristics of the patients, type of
inguinal hernia, pain at rest, pain with movement (walking,
breathing, and gastrointestinal movements), genital and
ejaculatory pain, contralateral pain, and sensory changes
(hypoesthesia, paresthesia, allodynia, hyperalgesia) along
the ilioinguinal, iliohypogastric, genital, and genitofemoral
nerves were recorded. Pain intensity was assessed by
a visual analog scale (VAS) on a scale of 0-10, in which
“0” is no pain and “10” is the worst pain imaginable. All
patients were evaluated preoperatively with routine blood
tests including complete blood count, liver and kidney
function tests, electrocardiograms, and chest radiography.
The patients were assigned for either conventional
Lichtenstein or self-gripping polypropylene mesh repair.
All patients were operated on by the same surgeon
(SEO) under spinal anesthesia. The mean operative time
for hernia repair and the timing of the first oral intake
postoperatively were recorded. Patients were hospitalized
for at least 24 h after the operation. Early postoperative
follow-up assessments were made at postoperative day 7
for early postoperative complications. All patients were
reassessed at postoperative month 6. Late-term complaints
of pain as well as neurological findings were recorded.
Postoperative spontaneous pain and pain while walking,
coughing, or sitting were documented. In order to screen
for neuropathic pain, a Turkish version of the Douleur
Neuropathique 4 (DN4) questionnaire was applied (6).

The DN4 questionnaire is a quick and easy screening
tool that consists of 10 items, each item being worth 1 point
(7). Seven items are descriptive (burning, painful cold,
electric shocks, tingling, pins and needles, numbness, and
itching) and 3 items are related to bedside examinations
(hypoesthesia to touch, hypoesthesia to pinprick, and
brush allodynia). A total score of >4 is considered to be
neuropathic pain (7). All neurological examinations,
including assessment of neuropathic pain, were evaluated
by a neurologist and pain specialist (IUG). The quality of
life was assessed by the Nottingham Health Profile (NHP)
(8). The NHP has 39 questions and scores 6 domains of
perceived health: energy level/vitality, pain, emotional

reactions/mental health, sleep, social isolation/social
functioning, and physical mobility/physical functioning
(8).

2.1. Statistics

Data analysis was performed using SPSS 11.5 for Windows
(SPSS Inc., USA). The Shapiro-Wilk test was used to
determine whether the continuous or metric discrete
variables were normally distributed. Continuous or
metric discrete variables were shown as mean + standard
deviation. The mean differences between groups were
compared by Student’s t-test or the Mann-Whitney U test.
Nominal data were analyzed by likelihood ratio or Fisher’s
exact test where appropriate. The differences between
preoperative and postoperative month 6 incidences were
compared by Bonferroni adjusted Wilcoxon signed-rank
test or Bonferroni adjusted McNemar test. A P-value of
less than 0.05 was considered statistically significant. The
Bonferroni correction was applied to correct for type I
errors.

3. Results

A total of 34 patients underwent conventional Lichtenstein
hernia repair, whereas 19 patients underwent self-
gripping polypropylene mesh repair. The groups did
not differ statistically in terms of demographics or
clinical characteristics (Table 1). In the Lichtenstein
mesh repair group, 64.7% of the patients reported pain
as an initial symptom, compared to 57.9% of patients in
the self-gripping mesh repair group. No difference was
observed for preoperative VAS intensity in either group.
Neuropathic pain characteristics assessed by the DN4
questionnaire disclosed a total score of less than 4 in
all patients preoperatively. The patients did not exhibit
any signs of neurological deficit or nerve damage in the
preoperative period. Although none of the patients had
a total DN4 score of greater than 4, some of the patients
described burning pain, painful sensations of cold, electric
shocks, tingling, pins and needles, numbness, itching,
or pain provoked or increased by brushing (Table 2).
No difference in any DN4 questions (except question 3)
was observed between the groups. Preoperative NHP
evaluation revealed no statistically significant difference
between groups.

The mean operative time was shorter for self-gripping
polypropylene mesh repair but the difference was
statistically insignificant. The first fluid intake as well as
food intake was earlier for self-gripping mesh repair (4.1
+ 1.7 h versus 2.6 £ 1.4 h, P = 0.018; 4.1 = 1.8 h versus
2.8 + 1.4 h, P =0.039, respectively). No early postsurgical
complications were encountered for either group.

The patients were reassessed at postoperative month
6 for the presence of pain, neuropathic symptoms, and
presence of sensory changes. In the Lichtenstein mesh
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Table 1. Demographic and clinical characteristics of the inguinal hernia repair patients.

Lichtenstein mesh repair Self-gripping mesh repair

(n = 34) (n=19) P-value
Age (years) 55.2+13.6 53.7+12.4 0.706"
BMI (kg/m?) 263+3.5 25.8+2.3 0.614t
Type of hernia 0.344¢
Direct 22 (64.7%) 14 (73.7%)
Indirect 12 (35.3%) 5 (26.3%)
Duration of the symptoms (months) 28.1 +40.9 15.7 £20.8 0.457#
Duration of the surgery (min) 62.5+29 50.7 + 15 0.145#
Time of first oral fluid intake (h) 41+1.7 26+14 0.018#
Time of first oral nutrition intake (h) 41+18 28+1.4 0.039#
Time of first bowel movement (h) 22+21 2.7 +4.7 0.616#
t: Students t-test, ¥: likelihood ratio test, €: Fisher’s exact test, #: Mann-Whitney U test.
Table 2. Preoperative answers to DN4 questions of the patients.
DN4 questions %rilcilt;rll)stein mesh repair ?relli—glr’gaping mesh repair P_valuet
. QI (Burning) 7 (20.6%) 5(27.8%) 0.731%
. Q2 (Painful cold) 4 (11.8%) - 0.285%
. Q3 (Electric shocks) 1(2.9%) 4(22.2%) 0.043%
. Q4 (Tingling) 4(11.8%) 5(27.8%) 0.247%
. Q5 (Pins and needles) 6 (17.6%) 4 (22.2%) 0.723%
. Q6 (Numbness) - 2 (11.1%) 0.115%
. Q7 (Itching) 3 (8.8%) 1 (5.6%) 1.000%
. Q8 (Hypoesthesia to touch) - - -
. Q9 (Hypoesthesia to prick) - - -
. Q10 (Brush allodynia) 1(2.9%) - 1.000%
. Total 0.5 0.5 0.6029

t: According to the Bonferroni correction, a P-value of less than 0.025 was considered statistically significant. %: Fisher’s exact test, §:

Mann-Whitney U test.

repair group, 17.6% of the patients reported ongoing pain,
compared to 15.4% of the patients in the self-gripping
mesh repair group. No difference in VAS intensity
was found between the 2 groups in the postoperative
period. However, compared to the preoperative period,
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spontaneous pain and VAS intensity while walking, sitting,
and coughing were found to be lower in both groups (all
P < 0.05; Table 3). Neuropathic pain characteristics as
assessed by the DN4 questionnaire gave higher total scores
for all patients; this score was found to be less than 4 for
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Table 3. Baseline data compared to the data at 6 months after surgery for each surgical method.

Lichtenstein mesh

Self-gripping mesh

Variables repair (n = 34) repair (n = 19) P-valuet
VAS at rest -1.0£23 -0.7£2.0 0.618
VAS with walking -34+31 -2.6+29 0.542
VAS with sitting -1.6+28 -04+1.0 0.258
VAS with coughing -1.5+2.6 -1.3+3.1 0.617
VAS with gastrointestinal movement -09+24 -1.7+£29 0.427
Genital pain -0.1+0.5 -07+22 0.811
Ejaculatory pain 0.0+0.3 -0.8£23 0.699
Contralateral pain -03+13 -1.5+2.7 0.449
DN4 total scores 00+14 -05+1.9 0.584
Nottingham Health Profile

ES 5.6 +£31.0 -5.3+24.7 0.365
AA -204+£21.6 -16.4+£19.3 0.518
ER -3.1x+15.1 -5.0+11.8 0.726
U -7.2+20.8 1.5+11.7 0.365
SE 0.1 +6.5 -33+194 0.985
FA -12.9£23.6 -83+11.9 0.868
Total -37.9 £ 66.9 -36.7 £75.7 0.985

+: Mann-Whitney U test. VAS: Visual analog scale, DN4: Douleur Neuropathique 4 questions, ES: energy level/vitality, AA: pain, ER:
emotional reactions/mental health, U: sleep, SE: social isolation/social functioning, and FA: physical mobility/physical functioning.

all patients and no statistically significant differences
were found between groups from initial evaluation to
late-term assessment (Table 4). Compared to the baseline
NHP scores, a statistically considerable decline was noted
in pain and physical mobility/physical functioning in
postoperative month 6 in both groups (P = 0.000 versus P
= 0.000, P = 0.000 versus P = 0.002, respectively), with no
apparent difference between groups (Table 3).

4. Discussion

In this study we aimed to compare the changes in pain-
related symptoms of inguinal hernias from initial
admission to postoperative month 6 following 2 different
herniorrhaphy techniques and we found that although
both techniques resulted in decreases in late-term pain-
related symptoms, neither was superior.

Inguinal hernia repair is the most common operation
in general surgery worldwide. Pain is the second most
common presenting symptom in inguinal hernia patients
and up to 64% of patients report pain (9). In our study, a

total of 53 patients were enrolled and 62.2% of the patients
reported pain as one of the presenting symptoms. Some of
our patients also reported neuropathic pain symptoms such
as burning pain, tingling, and pins and needles within their
inguinal hernia area preoperatively. In the literature, some of
these symptoms have not yet been reported. These symptoms
may be related to chronic irritation of the inguinal nerves
by the hernia itself. Nine patients in the Lichtenstein mesh
repair group (26.4%) and 6 patients in the self-gripping
mesh repair group (31.8%) exhibited an ongoing bulge in
the groin for more than 1 year. It is probable that as the
time from recognizing the bulge in the groin to surgical
intervention increases, the damage amplifies.

Persistent postsurgical pain is expected to appear after
a surgical procedure and last for more than 2 months
with no apparent causes, and could be neuropathic or
nonneuropathic (1). It is probably the most serious adverse
outcome after inguinal hernia repair. In our study, 17.6%
of the patients in the Lichtenstein mesh repair group
reported ongoing pain compared to 15.4% of the patients
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Table 4. Postoperative month 6 answers to DN4 questions.

Lichtenstein mesh repair

Self-gripping mesh repair

DN4 questions (n = 34) (n=19) P-valuet
. Q1 (Burning) 1 (4.8%) - -

J Q2 (Painful cold) - -

J Q3 (Electric shocks) 1(4.8%) - -

. Q4 (Tingling) 6 (28.6%) 4(33.3%) 1.000%
. Q5 (Pins and needles) 2 (9.5%) 2(16.7) 0.610%
J Q6 (Numbness) 1(4.8%) 1(8.3%) 1.000%
. Q7 (Itching) 2 (9.5%) . 0.523%
. Q8 (Hypoesthesia to touch) 1 (4.8%) - -

J Q9 (Hypoesthesia to prick) 1(4.8%) - -

J Q10 (Brush allodynia) - - -

. Total 0.7+1 0.6 £0.8 0.9279

t: According to the Bonferroni correction, a P-value of less than 0.025 was considered statistically significant. #: Fisher’s exact test,

¢: Mann-Whitney U test.

in the self-gripping mesh repair group. Even though the
prevalence of a neuropathic component in persistent
postsurgical pain is reported to be 31% after groin hernia
repair, we did not come across any patients whose pain
fulfilled neuropathic pain criteria. All of our patients had
a total DN4 score less than 4, but we found higher DN4
scores when compared to the baseline DN4 scores. This
persistent nonneuropathic postsurgical pain is probably
due to the mesh-related excess fibrosis and the nature of
the fixative sutures.

The prosthetic mesh induces an acute inflammatory
reaction followed by a chronic foreign-body fibroblastic
response that creates scar tissue. This fibrotic reaction
appears to reinforce the abdominal wall and leads to
fewer recurrences. Although polypropylene mesh has
significant advantages, it has been reported that this type
of mesh stimulates inflammatory reactions, and this causes
mesh shrinkage and postoperative chronic groin pain. Self-
adhesive mesh provides another alternative for inguinal
hernia repair. This type of mesh is lightweight and does
not require sutures for fixation because of its absorbable
microhooks. It causes less inflammatory reaction and,
therefore, it has greater elasticity and flexibility. Reduced
surgical time and decreased pain without increasing
the number of complications or recurrences are other
advantages of self-adhesive meshes (10-13). During the
set-up of this study, we expected better results for the
self-gripping mesh repair group due to its light weight
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and absorbable microhooks. However, our results
demonstrated that both surgical meshes reduced late-
term pain-related symptoms, with neither technique being
superior to the other. This finding is compatible with many
other studies evaluating the efficacy of self-gripping mesh
repair over Lichtenstein mesh repair (14-16).

Apart from similar studies evaluating postoperative
pain following Lichtenstein mesh repair versus self-
gripping mesh repair, we also investigated neuropathic
pain symptomatology. To screen for neuropathic pain in
patients, scales and questionnaires are recommended (17).
Among these various neuropathic pain scales, we used
the DN4 questionnaire, as it was previously shown to be a
very quick, sensitive, and specific test (6). In a recent study,
Aveline et al. compared 2 different regional anesthesia
methods in inguinal hernia repair patients and assessed
neuropathic pain at 6 months by DN4 questionnaire, for
which no difference was found between the groups (18). In
our study, some of our patients reported neuropathic pain
symptoms such as burning pain, tingling, and pins and
needles within the inguinal hernia area. We objectively
documentedbaseline (preoperative) and late (postoperative
month 6) assessments for the presence of nerve damage by
neurological examinations, such as hypoesthesia to touch,
hypoesthesia to prick, and pain provoked or increased by
brushing (allodynia) or prick (hyperalgesia) in our patients.
Despite the fact that a total DN4 score of less than 4 was
found for all patients postoperatively, an increase from
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the baseline values was noted. Persistent postsurgical pain
may interfere with quality of life and general well-being.
Quality of life domains are reported to be affected by pain
in inguinal hernia patients, as well (19). In our patients, we
assessed health profile by NHP. Preoperatively, the patients
exhibited an impaired level of quality of life and there was
no difference between the groups. At postoperative month
6, general well-being was reestablished in our patients.

As mentioned previously, self-gripping meshes have
the benefits of being lightweight and not requiring fixative
sutures. Their absorbable microhooks provide gripping
properties for 12 months and their absorption begins
thereafter. Not waiting for the microhooks™ absorption
and reassessing the patients at postoperative month 6
could be one limitation of this study. However, during the
study set-up, we focused mainly on mesh-related excess
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