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Introduction:
Aft er the great invention of tension free mesh re-
pair, criteria of success of inguinal hernia repair 
have changed.1 In the past, low recurrence was 
the main indicator of success of the procedure. 
Since the rate of recurrence has greatly declined 
with mesh repair, new parameters of success 
are being considered. One of the most impor-
tant parameters is chronic pain that begins af-
ter hernioplasty and persists aft er 3 months of 
the operation, with an incidence ranging from 
1% to 19%.2 Many theories were introduced to 
explain this pain such as intra operative injury 
to inguinal nerves and irritation or entrapment 
of these nerves due to the excessive fi brous tis-

sue scar created because of the mesh. Fixation 
of the mesh to periosteum of the pubic tubercle 
was also suggested to be a main cause of post 
operative chronic pain syndrome. Rigidity and 
stiff ness of the abdominal wall may add to the 
chronic pain felt by the patient.3 All complica-
tions occurring aft er mesh repair were found to 
be related to mesh fi xation and to the amount 
of fi brous tissue laid with a direct relation to the 
amount of foreign body put in the fi eld.4 Con-
sequently, it is now recommended to use lower 
weight macroporous meshes in addition to lim-
iting the extent of fi xation.5 Diff erent fi xation 
procedures including: fi brin glue, absorbable 
sutures, and skin staples were investigated to de-
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termine to which extent fi xation of the mesh is 
a source of acute and chronic pain.6-8 Th e new 
self gripping mesh is a trial to reduce the chronic 
pain syndrome by avoiding most of its causes. 
Being inherently low weight, semi-absorbable 
and of a large porosity, in addition to the lack 
of need to traditional fi xation procedures might 
theoretically avoid all anticipated complica-
tions. Th e aim of this study was to evaluate the 
self gripping mesh in treating primary inguinal 
hernia in adult males in terms of chronic post 
operative pain. 

Patients and Methods:
Th is study included 40 male patients with pri-
mary inguinal hernia who were admitt ed to 
General Surgery Department, Aseer Central 
Hospital and Abha Private Hospital (Abha, 
Saudi Arabia) from October 2011 to September 
2012. Minimal sample size needed was calcu-
lated to be 37. Th e calculation was based on α of 
0.05, power of 0.80. (with eff ect size 0.2 =19%). 
It was calculated by using G power program ver-
sion 3.1.3 2007.9

Eligibility criteria included adult male patients 
with primary inguinal hernias who were diag-
nosed as Gilbert’s III (indirect inguinal hernia 
with weakening of the posterior wall), Gilbert’s 
IV (direct inguinal hernia with bulge and weak-
ening of the whole posterior wall), and Dual 
hernia with direct and indirect hernia in the 
same side.10

Preoperative preparation:
All patients were subjected to thorough history 
taking and clinical examination. Patients who 
had any predisposing factors chronic cough, 
chronic constipation, enlarged prostate etc were 
treated fi rst, then routine investigations were 
done. Patients with any predisposing factor that 
was resistant to treatment, complicated, or re-
current hernias were excluded from the study. 
Patients with bilateral hernia were also excluded  
from the study as we think they may confuse 
the results as regard post operative pain. An in-
formed consent was obtained from all patients. 
All patients were operated by the same team of 
surgeons who are experts in the fi eld of open 

hernia repair. A dose of ceforoxime (1gram intra 
venous) was given to all patients just before in-
duction of anesthesia. Type of anesthesia (gen-
eral or spinal) was decided by the anesthetist 
and the patient according to patient’s general 
condition and his preference. 

Operative technique:
During  dissection, Ilio-hypogastric, ilioingui-
nal and the genital branch of the genito-femoral 
nerves were located and preserved.

For patients with direct inguinal hernia, plica-
tion of the fascia transversalis was done fi rst 
using 2-O absorbable polyglycolic acid.  For 
patients with indirect inguinal hernia, aft er exci-
sion of the sac and closure of the layers of the 
spermatic cord, the deep inguinal ring was nar-
rowed by two medial sutures using 2-O mono-
fi lament polypropylene. Th en hernioplasty was 
done using semi-absorbable self fi xating mesh 
“ParietexProgrip™ Mesh” (12X8 cm). For ap-
plication of the mesh, anatomy around the sper-
matic cord should be clear. Th e fl ap of the mesh 
is opened and closed loosely around the sper-
matic cord. Th e mesh was presented with the 
self gripping surface facing the tissues. Mesh was 
applied from medial side exceeding one centi-
meter of the pubic bone fi rst then was spread 
on the surrounding tissue around the spermatic 
cord starting by spreading the cranial part and 
lastly fi xing the lower part to inguinal ligament. 
No sutures were used for fi xation of the mesh. 
Care was taken to avoid folding the mesh. Trim-
ming small part of the mesh may be needed to 
achieve the non folding. We completed the pro-
cedure by closing the external spermatic fascia 
and the skin. 

Mesh Description:
ParietexProGrip® Mesh is a bicomponent mesh 
comprised of monofilament polyester and a re-
sorbable polylactic acid (PLA) gripping system. 
It is a semi absorbable mesh, its weight on appli-
cation is 73g/m2. Aft er resorption of the PLA, 
the weight of the mesh is reduced to 38g/m2. It 
is also a macro porous mesh with a pore size of  
1.1 x 1.7 mm.



161

Pak J Surg 2013; 29(3): 159-164

MA Bawahab, WMA El Maksoud

Post operative:
All patients received one shot of  IM diclofenac 
sodium (75 mg). 

Outcomes:
Primary end points:
• Chronic post operative pain measured by 

Modifi ed Visual Analogue Scale11 at day 0 
(base line) and at 3, 6, and 12 months (at 
rest and with movement) taken by the sur-
geon during follow up visits in outpatient 
clinic.

Secondary end points:
• Recurrence detected at 3, 6, and 12 months 

through clinical examination by the surgeon 
during follow up visits in outpatient clinic.

• Operative time (minutes) measured by op-
erative nurse at the time of operation.

• Satisfaction of the surgeon as regard han-
dling of the mesh and quality of fi xation by 
asking the surgeon immediately aft er sur-
gery to choose between (not satisfi ed, fairly 
satisfi ed, and satisfi ed) Comparison was 
carried out to compare the 1st ten cases as 
a base line to the other cases. 

• Early post operative complications in the 
form of (urine retention, elevation of tes-
ticle to neck of scrotum, early infection and 
seroma) by examination by the surgeon 
during hospital stay and follow up visits in 
outpatient clinic.

• Time to regain domestic and work activities 
(days) noticed by the patient and recorded 
by the surgeon during the fi rst visit of the 
patient to outpatient clinic at 14thpost op-
erative day.

Results:
Th e study included 40 male patients complain-
ing of primary inguinal hernia. Demographic 
and clinical data of the patients are shown in 
(table 1). All patients had open inguinal hernia 
repair using the semi-absorbable self fi xating 
mesh. During post operative period, two pa-
tients developed superfi cial wound infection in 

the form of erythema 0.5 cm around the wound 
margins and were treated conservatively by local 
wound care and parenteral antibiotics. Seroma 
was detected in only one patient who was treat-
ed successfully by aspiration under complete 
aseptic technique. Operative and postoperative 
data are shown in (table 1).

Surgeons’ opinion as regard quality of fi xation 
and handling the mesh were reported immedi-
ately aft er the operation. Th ere was signifi cant 
improvement in surgeons’ opinion as regards 
fi xation quality and handling of the mesh to-
wards the end of the study (table 2).

Aft er one year of follow up, no recurrence was 
detected in any of the operated patients. Pain 
score at rest and with movement was recorded 
for all patients and is shown in (table 3). Mul-
tivariate analysis of risk factors revealed no rela-
tion to chronic postoperative pain aft er 6 and 12 
months.

Discussion:
Hernia repair is currently the most commonly 
performed general surgical operation.12,13 Li-
chtenstein’s repair, a tension free repair, is now 
the standard treatment of groin hernias. Being 
an easy-to-perform surgical technique and its 
low rates of recurrence are the main advantages 
giving Lichtenstein’s repair its remarkable popu-
larity.14 Long term follow up for patients aft er 
Lichtenstein’s method revealed new parameters 
rather than recurrence to be added to ideal her-
nia repair. Chronic postoperative pain, time 
required for resuming domestic and work ac-
tivities, infection and cost eff ectiveness are now 
included as parameters for success.15 

Chronic post operative pain aft er Lichtenstein’s 
method has had overriding signifi cance com-
pared with that of recurrences for several years 
now. Th e chronic pain rates were up to 19%2 and 
up to 53% in some studies.16 Severe incapacitat-
ing pain was also reported from 2% to 5% aft er 
2 years.16 Pathogenesis of chronic pain is not 
clearly understood. It is suggested that pain and 
discomfort aft er hernia repair is due to a com-
bination of tissue injury, nerve injury, fi xation 
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method and use of biomaterial.17 

Nerve entrapment is an important concern dur-
ing performing inguinal hernia repair. Th e risk 
of nerve entrapment in fi xation sutures may lead 

to immediate severe acute pain. It was suggested 
that nerve division is needed for pain relief, how-
ever, this point remains controversial.18 Nerve 
entrapment could be avoided by intra operative 
identifi cation of the nerve and safe guarding it 
during fi xation. Nerve entrapment may also be 
caused by excessive fi brosis which will lead to 
nerve stimulation resulting in chronic pain.17

Th e idea of mesh repair is to strengthen the weak 
posterior wall of inguinal canal by creation of 
fi bro-synthetic material. Th e amount of fi brous 
tissue laid on the mesh is proportionally related 
to amount of biomaterial of the mesh that acts 
as a foreign body.19 Profound infl ammatory re-
sponse is generated by the non absorbable mesh, 
resulting in excessive scar formation, nerve en-
trapment, increased rigidity and stiff ness of the 
abdominal wall, and shrinkage of the biomateri-
al with time. Th is was the main motive to reduce 
the amount of foreign body biomaterial in the 
light weight and semi absorbable mesh.

Th ere is a rising concern that both postoperative 
pain and recurrence of tension-free techniques 
might be at least in part related to the material 
used for fi xation of the mesh. Th ese materials 
can either be sutures, staples, tackers, or bioma-
terials such as fi brin glue, all of which have their 
own undesired eff ects or high costs.20 Th e stan-
dard material used for fi xing the mesh to the un-
derlying structures is surgical sutures. Lichten-
stein’s original method includes both medial and 
lateral suture fi xation of the mesh.21 Th e acute 
postoperative pain aft er Lichtenstein’s proce-
dure may be att ributed to the squeezing eff ect 
of these sutures. Th e use of metallic staples led 
to chronic or intractable pain or parasthesia.14 
Th ere is some evidence that the cause of chronic 
pain lies partly in the region of the medial ingui-
nal ligament, where sutures involve pubic peri-
osteal structures and the physiological tension 
of this ligament then leads to pain.22 

Results of this study revealed very low pain 
scores for chronic post operative pain aft er 3, 
6 and 12 months compared to what is writt en 
in the literature for chronic post operative pain 
aft er using non absorbable15,19 or other semi 

Table 1: Demographic, clinical, operative and postoperative  data of the patients

Studied group
(n=40)

Age  (years)

Range 18 - 70

Mean 35.83

SD 13.338

BMI (Kg/m2)

Range 19 - 41

Mean 28.48

SD 5.301

Smoking

Smoker 13 (32.5%)

Non Smoker 23(57.5%)

Ex-smoker 4 (10%)

Aff ected Side

Right 22 (55%)

Left 18 (45%)

Type of Hernia

Indirect inguinal hernia 32(80%)

Direct inguinal hernia 6 (15%)

Dual hernia 2 (5%)

Operative time (minutes)

Range 31 – 62

Mean 41.35

SD 7.22

Hospital Stay (days)

Range 0.5 – 1.0

Mean 0.61

SD 0.21

Post operative complications

Seroma 1 (2.5%)

Urine retention 3 (7.5%)

Wound infection 2 (5%)

Testicular elevation 0 (0%)

Return to domestic activities (days)

Range 1–3

Mean 1.40

SD 0.55

Return to work activities (days)

Range 3 – 12

Mean 6.23

SD 1.44
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absorbable mesh.23,24 Th is could be att ributed 
to the advantage of being semi absorbable that 
avoids excessive scar tissue formation and con-
sequently avoiding all its complications of nerve 
entrapment, shrinkage, stiff ness and rigidity of 
abdominal wall. Th e self fi xing ability is a major 
advantage of self fi xing mesh compared to regu-
lar light weight mesh. Th e idea of fi xing the mesh 
to the pubis without sutures is very logical. Also 
avoiding squeezing eff ect of sutures and possi-
bility of nerve entrapment has an important role 
in decreasing post operative pain and discom-
fort.  Being a self fi xing mesh avoids also com-
plications of diff erent materials used for mesh 
fi xation.20 

Th e main remark from surgeons who used the 

self fi xating mesh was diffi  culty in handling the 
mesh as they have to release it from the sur-
rounding tissue several times before it is prop-
erly placed. Th at’s why we included surgeons’ 
opinion as regard fi xation quality and handling 
of the mesh in our study. Th e results showed sig-
nifi cant improvement in the surgeons’ opinion 
with time. Th is may be explained by fact that sur-
geons’ opinion as regard handling is improved 
by experience. Insisting to have clear anatomical 
land marks and good assistance improved the 
placement of the mesh in its right position with 
ease. So, the simplicity of application was con-
sidered to be an advantage of self fi xing mesh by 
the end of the study. 

As regards fi xation quality, fi xation of the non 
self fi xing mesh is to certain points using fi xation 
devices. Fixation of the self fi xing mesh is to the 
whole posterior wall by micro hooks indepen-
dently provide satisfactory mesh fi xation evenly 
distributed with less liability for shrinkage or at 
least equivalent to other fi xation devices.18 Aft er 
one year follow up, no recurrence was encoun-
tered. Th is gives credit to the fi xation quality of 
the self fi xating mesh.

Our results support Chastan’s18 fi ndings who re-
ported excellent results for the self fi xating mesh 
as regards post operative pain and recurrence. 
Anadol et al14 found the results of postoperative 
pain using self fi xing mesh comparable to results 
of standard mesh and fi xation techniques. He 
att ributed this to the fact that the same amount 
of tissue trauma occurs during dissection in all 
types of mesh repair using any kind of fi xation. 
We agree with Anadol that almost same tissue 
trauma occurred in any open hernia surgery 
regardless the type of mesh. But we think he 
neglected other factors causing postoperative 
chronic pain rather than tissue trauma. How-
ever, further prospective randomized controlled 
trials should be made to support our fi ndings re-
garding postoperative pain. 

We consider that being a non randomized study 
with short period of follow up are the main limi-
tations of this study.

Table 2: Doctors opinion towards both fi xation quality and handling by times.

Not Satis-
fi ed

Fairly Satis-
fi ed

Satisfi ed P Value

No % No. % No. %
Fixation quality

1st ten cases 1 10.0 6 60.0 3 30.0 --

2ed ten cases 0 0.0 4 40.0 6 60.0 0.042*

3rd ten cases 0 0.0 2 20.0 8 80.0 0.001*

4th ten cases 0 0.0 1 10.0 9 90.0 0.001*

Handling of the mesh

1st ten cases 3 30.0 5 50.0 2 20.0 --

2ed ten cases 1 10.0 6 60.0 3 30.0 0.079

3rd ten cases 0 0.0 3 30.0 7 70.0 0.015*

4th ten cases 0 0.0 2 20.0 8 80.0 0.001*
*Signifi cant (P <0.05).

Table 3: Pain score at rest and with movement at diff erent periods of follow up.

Pain score 
Range Mean±S.D P Value

Pain score at rest

24 hours 10 – 29 18.85±4.81 --

3 months 3 – 12 6.73±2.29 0.001*

6 months 0 – 7 1.93±1.67 0.001*

12 months 0 – 2 0.43±0.68 0.0136*

Pain score with movement

24 hours 17 – 31 23.35±3.12 --

3 months 4 – 18 8.15±2.50 0.001*

6 months 0 – 8 2.25±1.79 0.001*

12 months 0 – 2 0.53±0.68 0.0025*
*Signifi cant (P <0.05).
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In conclusion, aft er one year follow up; the use 
of self fi xating semi resorbable mesh has good 
results as regards chronic post operative pain 
and recurrence. Further randomized controlled 
studies with longer follow up are required to 
support our results.
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