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Abstract

Introduction: Chronic groin pain is the most common and irritating post-operative compli-
cation after Lichtenstein mesh hernioplasty for inguinal hernia surgery. The occurrence and
handling of chronic groin pain has posed a significant challenge to surgeons around the globe.
An effort to reduce chronic groin pain we designed this study to compare the possible influ-
ence of delayed absorbable suture used for mesh fixation in tension free inguinal hernia repair
on the rate of chronic groin pain.

Material and Methods: Prospective study conducted in Surgical Unit-III, Abbasi Shaheed
Hospital, Karachi. It includes all the male patients ages 18 years and above admitted for elec-
tive inguinal hernia mesh repair. Half of the patients (Group A) mesh fixation was done with
polypropyelene non-absorbable monofilament sutures and in other half (Group B) polygla-
ctin delayed absorbable braided sutures are used. Post-operative chronic pain was assessed
using Visual Analogue Scale (VAS) at the time of discharge, post-operative day 07, 1 month
and 3 months follow up.

Results: There were 156 patients admitted in the Surgical Unit-III for elective surgery of ingui-
nal Lichtenstien hernioplasty from July 2018 to June 2021 which were included in this study.
Majority of our patients were of old age, with mean age was 49.1 years (range 18 - 74 years).
93(60%) patients are between 40 and 60 years of age. 87(56%) patients had Right, 55(35%)
of patients had Left and 14(9%) patients had bilateral inguinal hernia. 06(4%) patients had
recurrent inguinal hernias.

Chronic pain at 3-months follow up was present in 25 patients constituting 16% of all patients
undergoing hernia repair. Patients were divided into groups of No (0), mild (1-3), moderate
(4-6), and severe pain (>6) on basis of 10 point Visual Analogue Scale (VAS) score. It was
found that majority, 14-patients had mild pain, 7-patients had moderate pain, and 4-patients
had severe pain 3-months after hernioplasty. Chronic groin pain was occurred in 20.51% and
11.53% in Group-A and Group-B respectively.

Conclusion: In present study, we have found more incidence of post-operative pain in non-
absorbable suture group as compared to absorbable suture group at different time intervals.
A 3-months follow-up provided evidence that the use of absorbable sutures for mesh fixation
decreases groin pain in patients after inguinal hernia repair with similar recurrence rate.

Keywords: Lichtenstein hernioplasty, chronic groin pain, inguinal hernia, poly-propyelene,
poly-glactin (vicryl)

Introduction: male population will develop a groin hernia in

Groin hernia is one of the most common con-  their lifetime," making groin hernia repair one
dition for which primary care physicians refer of the most common operations performed by

patients for surgical management. 5% of the general surgeons.” Inguinal hernia formation



depends on genetic, environmental, metabolic,
and individual patient factors such as activity
level, immune status, infections, medications,
personal habits, chronic cough, chronic consti-
pation, urine outflow obstruction and changes
in body mass index.* Surgical repair should be
considered in patients with symptomatic ingui-
nal hernias.

Lichtenstein hernioplasty was first described
in 1989.* Lichtenstein open tension-free repair
using extraperitoneally placed polypropylene
mesh is a simple technique, and can be carried
out easily and at any time may be done under
local anesthesia.® It is the preferred and widely
accepted technique for primary inguinal hernia
surgery due to its safety, efficacy, and low recur-
rence rates.”” The recurrence rate in Lichten-
stein hernioplasty is <1%.*

Chronic pain, after Lichtenstein inguinal hernia
repair, remains a frequent and disabling compli-
cation of hernia repair which reduces the quality
of life.” Chronic groin pain has a major impact
on physical, emotional, and cognitive functions.
Chronic pain can negatively affect patients’ so-
cial life and their ability to work and secure an
income. The occurrence and handling of Chron-
ic Groin Pain (CGP) has posed a significant
challenge to surgeons. The reported incidence
of CGP varies from 0.7% 10 to 62.9%11 in the
medical literature. Various causes for post-op-
erative pain from Liechtenstein inguinal repair
have been suggested, one of them being the use
of non-absorbable sutures for fixing the mesh
to the inguinal ligament and rectus sheath. Ex-
cessive collagenization and entrapment of the
nerves during mesh fixation may result in chron-
ic groin pain. Thus, an effort to reduce chronic
pain was done in the form of using delayed ab-
sorbable sutures in mesh fixation. In our study
we compare the post-operative outcomes of
mesh fixation with non absorbable sutures ver-
sus delayed absorbable sutures in Lichtenstein
open inguinal hernia repair.

Various causes for chronic groin pain (Ingino-
dynia) from Liechtenstein inguinal repair have
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been suggested, such as neural tissue damage,
nerve entrapment and the fibrosis induced by
non absorbable mesh.'*

The inguinal region has a rich neuronal in ner-
vation, supplied by the ilioinguinal, iliohypogas-
tric, genital branch of genitofemoral and lateral
cutaneous branch of femoral nerve." To avoid
injury and post-operative complications it is
vital to know the basic anatomy and course of
these nerves.

The ilioinguinal nerve is located between the
external and internal oblique layers covered
and guarded by investing fascia of the internal
oblique muscle. Passing suture through the in-
ternal oblique /conjoined tendon for mesh fixa-
tion has a potential risk of entrapping the nerve
by the suture. The variability in the anatomical
position and course of ilioinguinal nerve influ-
ence incidence of complications."*

The genital branch of the genitofemoral nerve
is located under the cord, covered by the deep
cremastericfascia. To prevent injury the nerve
must be kept with the cord while the cord is
separated gently from the inguinal floor to avoid
damage to the cremasteric fascia. Lichtenstein
and Amid recommended preservation of the
ilioinguinal, iliohypogastric, and genitofemoral

nerves.»!

Material and Methods:

A single blinded prospective randomized com-
parative study included adults aged 18 and
above years with inguinal hernia who under-
went Lichtenstein’s mesh hernioplasty in Surgi-
cal Unit-IIT Abbasi Shaheed Hospital a tertiary
academic hospital. Prior approval oflocal ethical
committee was obtained.

After obtaining an informed consent, a sealed
envelope with suture type allocation was ran-
domly selected by the patients undergoing ten-
sion free inguinal hernia repair. The envelope
was opened in the operating room just before
the mesh fixation stage of hernioplasty. Patients
were allocated into two groups. The group-A
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Table 1: Distribution of age

Age (years) No of patients % age of patients
18-29 28 18%
30-39 19 12%
40-49 37 24%
50-59 56 36%
60 & above 16 10%
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included the patients in which mesh was fixed
with monofilament non-absorbable Polypro-
pyelene “0” suture and group-B included the
patients in which mesh fixation was done with
braided absorbable Glactin “0” sutures.

There were 156 patients included in the study
who were admitted during a period from July
2018 to June 2021. Pre-operative evaluation of
patients for any associated condition that leads
to increased intra-abdominal pressure such as
chronic cough, constipation, altered bowel hab-
its or bladder outlet obstruction.

Most of the hernia repairs were done in spinal/
epidural anesthesia by giving the injection of lo-
cal anesthetic solution into the subarachnoid/
epidural space at the level of the lumbar spine.
All the patients received one dose of first-gen-
eration cephalosporin pre-operatively and two
doses postoperatively after 6 and 12 hour of sur-

gery.

In this procedure, the parainguinal incision
was given, skin was incised and deepened to
reach the external oblique aponeurosis. Exter-
nal oblique aponeurosis was opened along the
direction of its fibers. A plane of cleavage is cre-
ated between the external oblique aponeurosis
and the conjoint tendon superiorly. The inguinal
ligament was identified by dissecting the floor of
inguinal canal. The cremasteric muscle with cord
structures were hooked out. Ilioinguinal nerve
is preserved to avoid entrapment and chronic
pain in the pos-toperative period. For direct
hernias, the sac is inverted using purse string su-
ture and plication of the fascia transversalis was
done. In the case of indirect inguinal hernia, the
sac was opened at the fundus and the contents, if
any must be reduced. Sac is transfixed at its neck

and the excess sac was excised. Wide, deep ring

is narrowed by suture ligation.

In Lichtenstein’s repair'® apiece of polypropy-
elene mesh measuring approximately 6cm by
11lcm is used to reconstruct the inguinal floor.
The mesh is fixed to the pubic tubercle, inguinal
ligament laterally and to the transversalis fascia
and conjoint tendon medially by interrupted
sutures. The mesh is slit at the level of internal
ring, and the two limbs which encircled around
the spermatic cord and fixed with the inguinal
ligament, creating a new internal ring. Hemosta-
sis was achieved and wound was closed in lay-
ers. The external obliqueaponeurosis was closed
over the cord structures with continuous 2-0 de-
layed absorbable sutures. The Scrapa’s fascia and
subcutaneous tissues were brought together and
the skin was approximated with running subcu-
ticular non-absorbable suture.

Post-operatively, the patients were treated with
analgesics and were discharged as soon as they
feel comfortable. Follow-up was scheduled at
1-week, 1-month, and 3-months after surgery.
In the follow-up, all the patients were assessed
for the development of any post-operative com-
plication along with the hernia recurrence and
results were tabulated. The statical analysis was
done using the SPSS software and p value <0.05
was considered significant.

Patients with post-operative groin pain were
assessed using 10 point Visual Analogue scale
at the time of discharge, post-operative day-
7, 1-month, and 3-months follow up. Chronic
groin pain (can be mild, moderate or severe) is
defined as the presence of pain, discomfort, or
analgesic requirement. Pain existing for more
than 3-months after the surgery is classified as
chronic groin pain. The effect of physical activity
and recurrence rates were also recorded.

Results:

There were 156 patients included in the study
who were admitted in the Surgical Unit for elec-
tive surgery of inguinal Lichtenstien hernioplas-
ty from July 2018 to June 2021.
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Table 2: Types of hernias

Types of hernias No of patients % age of patients
Indirect hernias 95 61%
Direct hernias 52 33%
Combined 09 6%
Total 156 100%
Table 3: Types of Anesthesia
Types of Anesthesia No of patients % age of patients
Local 0S 3.20%
Spinal 143 91.68%
General 08 S.12%

Table 4: Post-operative pain comparison between non-absorbable Monofilament

(Polypropyelene) Sutures and absorbable Braided (Polyglactin) Sutures groups

Post-operative

time Painscore polypropyelene n% Glactin  n% Total
1 week no pain 00 0% 02 12% 02
mild 41 52.5% 40 S1.2% 81
moderate 26 33.3% 32 41.0% S8
severe 11 14.1% 04 5.1% 15
1 month no pain 27 34.6% 28 35.8% 5SS
mild 37 47.4% 39 50% 76
moderate 09 11.5% 08 102% 17
severe 0S 6.4% 03 3.8% 08
3 month no pain 62 79.6% 69 88.4% 131
mild 09 11.5% 0S 6.4%% 14
moderate 04 S.1% 03 3.8% 07
severe 03 3.8% 01 1.2% 04
Chronic pain 16 9 25

6-patients lost to follow up after hernioplasty.
2-patients died with in 3-months of follow up.
1-patient who had hernioplasty using non ab-
sorbable suture for mesh fixation died 6 weeks
after repair due to cerebrovascular event. One
other patient who is a known case of ischemic
heart disease died from acute myocardial in-
farction 12 weeks after hernioplasty with mesh
fixation using absorbable sutures. Out of 164 pa-

tients 8 patients were excluded from the study.

Majority of our patients were of old age mean
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age 49.1 years (range 18 - 74 years). 93(60%)
patients are between 40 and 60 years of age (Ta-
ble 1). 87 (56%) patients had Right, 55(35%)
of patients had Left and 14(9%) patients had
bilateral inguinal hernia. 06(4%) patients had
recurrent inguinal hernias 4-patients had right
and 2-patients had left recurrent inguinal her-

nias. Majority of patients had Indirect inguinal
hernias 61%.(Table 2)

52% of patients had defect <1.5 cm, 29% had
defect 1.5 — 3cm and 19% had defect >3cm.

Majority of cases were done in spinal anesthesia
91.68% (Table 3).

To grade the pain, we used the 4-point verbal-
rank scale. No pain (0), mild (1-3), moderate
(4-6) and severe (7-10) pain.

Patients were given analgesics Intramuscular
and then oral Diclofenac sodium, for pain re-
lief for one week not more than twice daily. All
patients were ambulatory next day. 32-patients
required further analgesics for one more week.
18-patients required analgesics for another two
weeks while only 7-patients had analgesics for
one more post-operative month. 4-patients
require analgesics on strenuous work after

3-month of surgery.

All patients were advised not to do strenuous
exercises or lifting heavy weights for six weeks
post-operatively. The median absence from
work after hernia repair was seven days and may
be 14 days for those doing strenuous work.16%
patients had occasional discomfort on strenu-

ous activity for 3months after surgery.

Chronic pain at three-month follow up was
present in 25 patients constituting 16% of all
patients undergoing hernia repair. Patients were
divided into four groups of No pain (0), mild
(1-3), moderate (4-6), and severe pain (>6) on
basis of VAS score, it was found that majority, 14
patients had mild pain, 7 patients had moderate
pain, and 4 patients had severe pain at 3 month

post-operatively.(Table 4)
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Table 5: Post-operative complications

No of patients No of patients
Post-operative complications Poly-propylene sutures Poly-glactin sutures
Seroma 06 06
Hematoma 03 04
Wound infection 02 01
Chronic groin pain 16 09
Recurrence 01 01
Foreign body fistulae formation 01 00
Urinary retension 07 08
skin anesthesia 03 02
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There were 2-recurrences at the end of 3-months
in each group. A 60-year old patient with chron-
ic cough known case of chronic obstructive
pulmonary disease had a recurrence of right in-
guinal hernia. 6-weeks after hernioplasty using
absorbable sutures. The recurrence was on the
medial end where the stitch had given away. The
other patient S5 years old, with uncontrolled
diabetes had wound infection post-operatively
and had recurrence of hernia ten weeks after us-

ing non absorbable suture for mesh fixation.

Chronic groin pain is the most common post-
operative complication after inguinal hernia re-
pair with polypropyelenemesh (Table 5).

There was appearance of severe post-operative
pain in 11 patients, S patients, and 3 patients af-
ter 07 days, after 1-month and after 3-months,
respectively in non-absorbable suture group,
while for absorbable suture group, severe post-
operative pain appeared in 4-patients, 3-pa-
tients, and 1-patient after 07 days, after 1 month
and after 3-months, respectively.

Moderate post-operative pain was observed in
26 patients, 9 patients, and 4 patients after 07
days, after 1 month and after 3 months, respec-
tively in non-absorbable suture group, while for
absorbable suture group, moderate post-oper-
ative pain appeared in 32-patients, 8-patients,
and 3 patients after 07 days, after 1 month and
after 3 months, respectively.

Mild post-operative pain occur in 41 patients,
37 patients, and 9 patients after 07 days, after 1

month and after 3 months, respectively innon
absorbable suture group, while for absorbable
suture group, mild post-operative pain appeared
in 40-patients, 39-patients, and S-patients after
07 days, after 1 month and after 3 months, re-
spectively.

In our study the possible reason for less chronic
groin pain at 3 months is that the polyglactin
is an absorbable, synthetic, braided suture and
is completely absorbed by hydrolysis within 60
days.

Discussion:

Chronic post-operative inguinal pain is one of
the most common complication following in-
guinal hernia repair, occurring in nearly 20% of
patients 9.' In another study 3% to 11% of pa-
tients with Lichtenstein hernioplasty suffer from
severe debilitating post-operative pain.'” The
causal factors can include irritation of inguinal
nerves by sutures or mesh.'”® an inflammatory
reaction to the mesh and sutures'® or simply hy-
pertrophic tissue scaring.*’

The definition of chronic pain was most fre-
quently used, which states that chronic pain is
any pain that persist beyond the normal tissue
healing time usually taken to be 3 months.'
David Bande et al reported that for the chronic
post-operative pain, the following criteria should
be satisfied: the pain developed after a surgical
procedure, it persisted for at least 3 months, no
other causes, such as cancer or chronic infec-
tion, could be found to explain the pain, and ab-
sence of the same pain (location or sensation)
before surgery* Yang Y defined chronic pain
as ‘pain that develops after a surgical procedure
and lasts at least two months excluding non sur-
gical causes for the pain.”

Pain assessment was commonly carried out by
Visual Analog Scale (VAS) score with a score of
0 as No pain, 1-3 as mild, between 3-6 as moder-
ate, and >6 as severe pain.**

Chronic pain can be classified into three grades.
Mild= occasional discomfort or pain not inter-
fering with daily activities. Moderate = discom-



fort or pain occasionally interfering with daily
activities. Severe = discomfort or pain interfer-
ing with daily activities.>*

The chronic groin pain (CGP) can be divided
according to origin into neuropathic and non-
neuropathic causes. Neuropathic causes of CGP
include direct trauma to the nerves in the in-
guinal region during surgery, nerve entrapment
during suture fixation of the mesh, mesh related
fibrosis, post-operative fibrosis. Non-neuro-
pathic causes of CGP include the periosteal re-
action of suture fixation at the pubic tubercle,
the displacement of the mesh, an inflammatory
reaction to the mesh and potentially the use of
micro porous heavy weight mesh for hernia re-

pair.?’

Iatrogenic injury to the ilio inguinal nerve dur-
ing Lichtenstein repair is also associated with
chronic groin pain.*® The incidence of ilioingui-
nal nerve lying lateral or adherent to the sper-
matic cord was 15.5% and 21.6% respectively
and increased the chances of iatrogenic nerve
injury during mesh fixation. In 3.5% patients
nerve is adherent to the conjoint tendon. In
35.5% patients ilio inguinal nerve was not seen
in hernioplasty and increased risk of iatrogenic

injury.”

It is important to make an attempt to identify
and preserve the ilioinguinal nerve during her-
nioplasty. The nerve should not be dissected out
from its sheath or exteriorized behind the exter-
nal oblique aponeurosis because of the risk of
exposing the nerve to fibrosis around the mesh

that could result in neuropathic groin pain.

Non-absorbable suture use in inguinal hernia
repair is associated with a higher rate of chronic
pain and a longer time to pain disappearance as
compared with absorbable sutures.*® Chronic
groin pain after surgery was higher in the non-
absorbable monofilament suture group com-
pared with the absorbable braided suture group
(37 versus 26 patients.’ In our study CGP was
more in non-absorbable sutures group 16 versus

9 patients.
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The polyglactin is a synthetic absorbable suture
has a tensile strength 50% at 3 weeks and is com-
pletely absorbed in 60 days. In iatrogenic entrap-
ment of nerve during hernioplasty, the patients
may have pain during initial period after surgery
but the pain usually subsides after 2 months due
to complete hydrolysis /absorption of the poly-
glactin sutures.

The sutures interrupted or continuous used to
fix the mesh affect the integrity of the inguinal
ligament and strenuous movement of the leg
causes chronic discomfort and pain. Different
suture materials are used, but the influence of
various sutures on post-operative pain has not
been widely studied. Recently, a number of stud-
ies demonstrated that patients whose mesh was
secured by glue had less pain than those with a
suture-fixation technique.*>** We proposed that
short-term absorbable sutures would be equiva-
lent to glue because they dissolve and cause less
nerve irritation and pain than non-absorbable
sutures. Polyglactin is an absorbable, synthetic,
braided suture and holds its tensile strength for
approximately 3 to 4 weeks in tissue and is com-
pletely absorbed by hydrolysis within 60 days.**

Nienhuijs and colleagues® studied 334 patients
after primary inguinal hernia repair and found
an inverse correlation between the intensity of
chronic pain and age. We found similar results
in our study, suggesting that younger age con-
tributes to the presence and intensity of pain
after inguinal hernia repair. A more vigorous
and contractile wound-healing process and a
more active lifestyle, which can be attributed to
younger men, serve as a possible explanation for
our findings. The chronic groin pain is also more
common in patients who underwent recurrent
inguinal hernia repair.*®

In patients who have genetic and familial ten-
dency of increased collagen synthesis and to
form hypertrophied and keloid scar may have

increased incidence of chronic groin pain.

The incidence of groin pain decreases with post-
operative time. Incidence of chronic pain after
lichtenstine repair at 2 months was 6% and af-
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ter 12 months decrease to 3%.” In our study 14
and 11 patients had moderate to severe pain at
one month in non-absorbable and absorbable
sutures fixation respectively. The moderate to
severe pain decreased to 7 and 4 respectively at
3 months follow up.

Conclusion:

It is safe to use delayed absorbable sutures mate-
rial for mesh fixation in Lichtenstein tension free
open inguinal hernia repair. A 3-months follow-
up provided evidence that the use of absorbable
sutures for mesh fixation decreases groin pain in
patients after inguinal hernia repair with similar
recurrence rate.

Conflict of interest: None

Funding source: None

Role and contribution of authors:
Azfaruddin Qureshi, collected the data, refer-

ences and did the initial writeup.

Aisha Tasneem, helped in collecting the data
and also helped in introduction writing.

Mehmood Ahmed Khan, helped in collecting
the references and also helped in abstract writ-

ng.

Shameen Shoaib, helped in collecting the data
and also helped in discussion writing.

S Ashraf Hassan, critically review the article and
made final changes.

Dr Mohammad Aurangzaib, collected the refer-
ences and also helped in material and methods

writing.

References:

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

2. N. Kingsnorth, M. R. Gray, and D. M. Nott, “Prospective ran-
domized trial comparing the Shouldice technique and plica-
tion darn for inguinal hernia,” The British Journal of Surgery,
vol. 79, no. 10, pp. 1068-1070, 1992.

3. DavidB.EarleMD, FACSLisaA.MarkMD Prosthetic Mate-
rial in Inguinal Hernia Repair: How Do I Choose? surgClin
North Am 2008;88:179-201.

4. PK. Amid Lichtenstein tension-free hernioplasty: its incep-
tion, evolution and principles Hernia, 8 (2004), pp. 1-7.

S. Schmitz R(1), Treckmann J, Shah S, Schneider K. “Tension-
free technique” in open inguinal hernia repair.A prospective,
randomized study of postoperative pain perception.Chirurg.
1997 Mar;68(3):259-63).

6. Kingsnorth A —(Inguinal hernia--laparoscopic or open repair?
The case for open repair. Ann R CollSurg Engl. 2005 Jan;
87(1):59-60.

7. M. Kurzer, P.A. Belsham, A.E. Kark The Lichtenstein repair for
groin hernias SurgClin N Am, 83 (2003), pp. 1099-1117.

8. PARVIZ K. AMID, ALEx. G. SHULMAN, and IRVING L.
LICHTENSTEIN The Lichtenstein Open “Tension-Free”
Mesh Repair of Inguinal Hernias Surg Today Jpn J Surg
(1995) 25:619-625).

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

10.A.N. Kingsnorth, D.M.G. Bowley, C. PorterA prospective
study of 1000 hernias: results of the Plymouth Hernia Ser-
viceAnn R CollSurgEng], 85 (2003), pp. 18-22.

11.J. Cunningham, W,J. Temple, P. Mitchell, J.A. Nixon, R.M. Pre-
shaw, N.A. Hagen Cooperative hernia study.Pain in the post
repair patientAnn Surg, 224 (1996), pp. 598-602.

12.CourtneyC.A,Duffy K, RerpellM G.O DwyerP. Outcome of
patients with severe chronic groin pain following repair of
groin hernia.Br J Surg. 2002,89;1310-1314.

13.Van Schoor AN, BosmanMC, Bosenberg AT.Revisitin the
anatomy of the ilioinguinal/iliohypogastric nerve block.Pae-
diatrAnaesth. 2013 May;23(5):309-4

14.Amid P.K.Causes,prevention,and surgical treatment of post
herniorraphy neuropathic inguinodynia :triple neurectomy
with proximal end implantation. Hernia ,2004,8;343-349.

15. Lichtenstein IL at al Hernia, Am J Surg 1988;155:786-90.

16.Jenkins JT, O’'Dwyer PJ: Inguinal hernias. BMJ 2008;336:269—
272.

17.0’Dwyer PJ, Alani A, McConnachie A. Groin hernia repair:
postherniorrhaphy pain. World J Surg 2005;29:1062e1065.

18.Heise CP, Starling JR. Mesh inguinodynia: a new clini-
calsyndrome after inguinal herniorrhaphy? J Am Coll
Surgl998;187:514e518.

19. Morris-Stiff GJ, Hughes LE. The outcomes of nonabsorbable
mesh placed within the abdominal cavity: literature review
and clinical experience. ] Am CollSurg 1998;186:352¢367.

20.Paajanen H. Do absorbable mesh sutures cause less chronic
pain than nonabsorbable sutures after Lichtenstein inguinal
herniorraphy? Hernia 2002;6:26e28.

21.Poobalan AS, Bruce J, King PM, Chambers WA, Krukowski
ZH, Smith WC.Chronic pain and quality of life following
open inguinal hernia repair. Br ] Surg. 2001 Aug; 88(8):1122-
6.

22. Chronic pain after groin hernia repair: pain characteristics and
impact on quality of life David Bande, 1 Luis Molté,1 Jose
Antonio Pereira,2 and Antonio Montes] BMC Surg. 2020;
20: 147.

23.Yang Y, Chengyuan W. Guidelines on the basic outcome data
from International Association for the Study of Pain. Clin J
Pain. 2007;23:549

24.Manikandan Patchayappanl, Sangara Narayanan Narayanasa-
my2, NagarajanDuraisamyThree stitch hernioplasty: A novel
technique for beginners AVICENNA journal of medicine
Year : 2015 | Volume: 5 | Issue: 4 | Page: 106-109.

25.Eklund A, Montgomery A, Bergkvist L, Rudberg C, Swedish
Multicentre Trial of Inguinal Hernia Repair by Laparoscopy
Study Group Chronic pain $ years after randomized compari-
son of laparoscopic and Lichtenstein inguinal hernia repair. Br
J Surg. 2010;97:600-608

26.Smietaniski M, Bury K, Smietariska [A, Owczuk R, Parad-
owski T, Polish Hernia Study Group Five-year results of a
randomised controlled multi-centre study comparing heavy-



67

weight knitted versus low-weight, non-woven polypropylene
implants in Lichtenstein hernioplasty. Hernia. 2011;15:495—
S01.

27.M.S. Sajid, C. Leaver, M.K. Baig, P. Sains Systematic review and
meta-analysis of the use of lightweight versus heavyweight
mesh in open inguinal hernia repair Br ] Surg, 99 (2012), pp.
29-37.

28.S. EmeksizH. Ozden &G. GuvetfEffects of Variable Courses of
Inguinal Nerves on Pain in Patients Undergoing Lichtenstein
Repair for Inguinal Hernia: Preliminary ResultsActacherur-
gicabaigicaVolume 113, 2013 - Issue 3Pages 196-202 | Pub-
lished online: 11 Mar 2016

29.0mer Fateh, Muhammad Samir IrfanWasi, Syed Umar Rafi q
Variability in Ilioinguinal nerve anatomy during open hernia
repair and its association with post-operative pain. Pak J Surg
2018; 34(1):46-51

30.Hsu W, Chen CS, Lee HC, et al. Preservation versus division
of ilioinguinal nerve on open mesh repair of inguinal hernia:
a meta-analysis of randomized controlled trials. World J Surg
2012;36:2311e2319.

31.Igor JeroukhimorMD, ItalyWiser,MD,Phd,EvgenyKavasic, MD
Vladimivy MD, Nest evenco,MDNatanPoluksnt MD, Ron

A Qureshi, A Tasneem, MA Khan, S Shoaib, SA Hassan, M Aurangzaib

Lavy MD,Arid Halery MD FACS. Reduced post operative
pain after tension free inguinal hernia repair using Absorbable
sutures ] Am CollSurg 2014;218:102¢107

32.Kim-Fuchs C, Angst E, Vorburger S, et al. Prospective ran-
domized trial comparing sutured with sutureless mesh fixa-
tion for Lichtenstein hernia repair: long-term results. Hernia
2012;16:21e27.

33.Colvin HS, Rao A, Cavali M, et al. 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.

34.Pillai CK, Sharma CP. Review paper: absorbable polymeric sur-
gical sutures: chemistry, production, properties, biodegrad-
ability, and performance. ] BiomaterAppl 2010;25:291e366.

35.Nienhuijs SW, Boelens OB, Strobbe LJ. Pain after anterior
mesh hernia repair. ] Am CollSurg 2005;200:885e889.

36.Callesen T, Bech K, Kehlet H. Prospective study of chronic
pain after groin hernia repair. Br J Surg 1999;86:1528e1531.

37.YamacErhan, Elvan Erhan, HasanAydede, MetinMercan, and
DemetTokChronic pain after Lichtenstein and preperitoneal
(posterior) hernia repair Can ] Surg.2008 oct;S1(5):383-
387)

Pak ] Surg 2022; 38(2):60-67



