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Abstract
Our study was conducted to compare self-fixing lightweight polyester mesh (group I) to the standard heavy weight polypro-
pylene mesh (group II) using tension-free Lichtenstein hernioplasty as regard to the effect of mesh implantation and per-
imesh fibrosis on testicular blood flow. 80 patients with uncomplicated inguinal hernia were divided in two groups. Doppler 
ultrasonography measured testicular volume, testicular artery velocity preoperative and 3rd month post operative. Blood 
flow in the testicles was represented by resistive index (RI). No case of testicular atrophy occurred in either group, however, 
in both groups a significant postoperative decrease in testicular volume (p = 0.001 in group I and p < 0.001 in group II) was 
accompanied by a significant increase in RI as compared to their pre-operative values (p < 0.001 in group I and p = 0.009 in 
group II). Comparing the two groups, patients in group I showed higher values of decrease in testicular volume accompanied 
by more increase in RI values postoperatively compared to group II patients, but these values did not reach a significant value 
(p = 0.107, p = 0.136). There was a significant increase in the number of post-operative varicocele and hydrocele in group 
I compared to group II. Mesh implantation has an effect on testicular size and blood flow by decreasing the testicular size 
and increasing the RI. This effect was more obvious in the parietex progrip. Although there is an indirect relation between 
RI and the sperm count, testicular blood flow alone is not enough to judge fertility.
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Introduction

As recurrences have decreased with the introduction of mesh 
hernia repairs, more interest is now directed to other con-
sequences of hernia surgery. Although it is presumed to be 
a rare complication, a few reports suggested that the use of 
mesh for male inguinal hernia repair could cause male infer-
tility [1, 2]. Patients considered being at the greatest risk are 
fertile men (18–60 years of age) undergoing bilateral mesh 
repair for inguinal hernias and those who undergo unilateral 
repair with impairment of the contra-lateral testis [2].

Although the mesh used in open tension-free inguinal 
hernioplasty is described as an inert material, all meshes 

cause an initial followed by chronic inflammatory tissue 
response in the recipient after implantation [3–5]. The 
chronic inflammatory reaction that incorporates the sper-
matic cord and the mesh appears 1–12 weeks after surgery, 
and this inflammatory reaction is observed both after ante-
rior and posterior (preperitoneal) hernia repairs [6–8]. This 
might result in the compression of the testicular arteries or 
obstruction of the veins which is believed to be an important 
cause of ischemic orchitis after tension-free mesh repair [9]. 
Moreover, as the mesh is placed in close contact with the 
vas deferens, the fibrotic reaction may cause thickening of 
the wall of the vas deferens with narrowing and obstruction 
of the lumen at the site of which might result in fertility 
problems [6, 10, 11].

Various studies have shown that mesh itself, mesh locali-
zation, and perimesh fibrosis may affect the testicular blood 
flow [12]. The most important factor in preserving testicular 
volume and testicular function is the maintenance of arte-
rial circulation [13]. The best way to assess whether or not 
the testicular volume and testicular function is affected is 
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by measuring the RI (the resistive index) or the vascular 
resistance [13]. The normal range of the RI in the distal 
portion of the testicular artery is (0.63–1). [14] The peak 
systolic velocity (PSV) and the end-diastolic velocity (EDV) 
can be measured, and the RI can be calculated as follows: 
RI = PSV − EDV/PSV [6]. Increasing RI implies an increase 
in vascular impedance.

Studies demonstrated that the RI can be an indicator 
for detecting male subfertility. In patients with low sperm 
counts, the RI was significantly increased compared with 
patients with normal sperm counts. This relationship sug-
gests that the intratesticular RI can be used as a means to 
quantify testicular perfusion and, indirectly, assess gonadal 
function. Hence, testicular perfusion is related to testicular 
function [15].

Aim of the work

The aim of this prospective study is to compare self-fixing 
lightweight polyester (Parietex™ progrip™) mesh versus the 
standard heavy weight polypropylene mesh in tension-free 
Lichtenstein inguinal hernia repair as regard to the effect of 
mesh implantation and perimesh fibrosis on testicular blood 
flow.

Patients and methods

This study was conducted at Alexandria Main University 
hospital, Alexandria, Egypt. This is a 1000-bed teaching 
hospital owned by the Faculty of Medicine of the University 
of Alexandria. The ethics committee and review board in 
our institute approved the study and treatment protocol. An 
informed consent was obtained from all patients who agreed 
to participate in the study.

This study is a prospective, single-center study. Patients 
with primary uncomplicated inguinal hernia undergoing 
Lichtenstein tension-free hernioplasty were allocated to use 
either self-fixing, lightweight polyester (parietex progrip®) 
or the standard heavyweight polypropylene mesh. This self-
gripping mesh (Parietex™ ProGrip™) manufactured by 
Sofradim production (Group Covidien, Trévoux, France) is 
made of lightweight iso-elastic large-pore knitted polyes-
ter fabric that incorporates resorbable micro grips to pro-
vide self-gripping fixation during the first few months after 
implantation. The micro grips are club-shaped 1-mm projec-
tions that are made of biodegradable polylactic acid (PLA). 
The micro grips integrate into the tissue for 0.5 mm below 
the lower rim of the mesh and provide stronger tissue incor-
poration at 5 days than fixation with staples [16]. Fixation 
is, therefore, greatly facilitated without the requirement for 
sutures that can penetrate underlying tissues and damage 

cutaneous nerves. The mesh is secured around the spermatic 
cord with a self-gripping flap. After resorption of the PLA 
grips, the remaining lightweight mesh (40 g/m2) ensures 
long-term posterior wall reinforcement [17]. The prolene 
mesh used in our study is PROLENE™ (ETHICON). It is a 
nonabsorbable monofilament-knitted mesh with a pore size 
of 0.8 mm, a weight of 80–100 g/m2 and a tensile strength 
of 156.5 N/cm.

The primary end point is the effect of mesh implantation 
and perimesh fibrosis on testicular blood flow as measured 
by RI. The secondary end point includes operative time, 
mesh fixation time, morbidities, and hospital re-admission.

Study population

From January 2015 to April 2016, a total of 146 patients 
were admitted to our surgery department for elective repair 
of primary uncomplicated inguinal hernia. Fifty patients 
did not meet inclusion criteria while 16 patients declined 
to participate in the study. The remaining 80 patients were 
included in the study.

Inclusion criteria

Male patient with uncomplicated primary inguinal hernia.

Exclusion criteria

Patients with irreducible, obstructed, strangulated or recur-
rent hernia.

Sample size was calculated using Epi-save software to 
conduct a clinical trial study to compare self-fixing light-
weight polyester (Parietex™ progrip™) mesh with the 
standard heavyweight polypropylene mesh in tension-free 
Lichtenstein inguinal hernia repair as regard to the effect of 
mesh implantation and perimesh fibrosis on testicular blood 
flow. Blood flow in the testicles was represented by vascular 
resistance or resistive index (RI) which was used as the main 
parameter for calculation of sample size of the study.

Sample size was estimated to be 23 patients in each group 
(total of 46 patients) included in the study to detect SI change 
by 0.05 from 0.8 ± 0.06 among patients using the standard 
heavyweight polypropylene mesh [13] to 0.75 ± 0.06 among 
patients subjected to self-fixing lightweight polyester (Parie-
tex™ progrip™) mesh. The estimated sample size is made 
at an assumption of 95% confidence level and 80% power 
of study.

Treatment protocol

Patient’s data were recorded at time of admission with 
particular stress upon risk factors of the hernia as (chronic 
cough, chronic constipation etc.), physical examination, 
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laboratory and radiological investigation in the form of Dop-
pler ultrasonography to measure testicular volume, testicu-
lar artery velocity and spermatic cord thickness performed 
pre-operatively.

Color Doppler U/S was performed with the patients in 
supine position. The patients were asked to hold the penis 
supra-pubically in a temperature-controlled room after rest-
ing for at least 10 min with the transducer placed gently on 
the scrotum. Measurements of the testis were recorded in 
the longitudinal, transverse, and anteroposterior axis; the 
approximate volume for ellipsoid structures was calculated 
by multiplying the result by 0.52 [18]. After evaluation of 
testicular parenchyma and testicular volume, the intrates-
ticular blood flow and testicular artery was identified at 1 
cm superior to the pole of the testes in the spermatic cord 
and peak systolic velocity (PSV), and end diastolic velocity 
(EDV) were detected [19]. The resistive index (RI) calcu-
lated as (RI = systolic peak velocity − end diastolic peak 
velocity/systolic peak velocity).

Operative details

Three experienced hernia surgeons carried out operations 
under general anesthesia. Antibiotic prophylaxis was per-
formed routinely with amoxicillin + clavulanic acid (Aug-
mentin 1.2 g). All patients were placed in the supine posi-
tion with arms abducted 90° to the body. After 5–8-cm, 
inguinal skin incision was made and the external oblique 
aponeurosis was divided. The necessary space for the mesh 
was created laterally along the inguinal ligament from the 
pubic tubercle towards the anterior superior iliac spine, 
and then between the external oblique aponeurosis and the 
conjoint tendon to exhibit the rectus muscle aponeurosis. 
The pubic bone was cleared, allowing the easy dissection 
of the cord. The cremasteric muscle and the three nerves 
were preserved. Dissection of the sac in relation to the type 
of hernia, indirect hernia sacs were excised and large direct 
sacs were inverted with absorbable sutures. In case of a 
direct component, with weak fascia transversalis, a poste-
rior reinforcement by placing nonabsorbable sutures from 
the transverse fascia to the inguinal ligament. In group I, 
11 × 9 cm Parietex® progrip mesh lay over the inguinal floor. 
It overlapped the pubic tubercle minimally by 1 cm. The 
process of fixation was achieved by applying pressure on 
the mesh, starting distally on the pubic bone, then medially 
onto the internal oblique structures. The cranial part of the 
mesh was fixed under the external oblique aponeurosis by 
digital manipulation and the spermatic cord passed through 
the existing slit. The size of the foramen was adapted to 
the diameter of the cord and the surrounding anatomical 
structures. After that, the mesh was pushed down towards 
the inguinal ligament and the lateral part was then allowed 
to fall onto the deep aspect of the divided external oblique 

aponeurosis. Care was taken to avoid folding the mesh. In 
group II, a sheet of polypropylene® (PP) mesh cut to shape 
and placed over the inguinal floor so it overlapped the pubic 
tubercle by at least 1 cm medially. Fixed with a running 
polypropylene 2/0 suture to the inguinal ligament and inter-
rupted sutures to the conjoint area. A slit were cut for the 
spermatic cord and the tails secured back together around the 
cord with permanent sutures, as described by Lichtenstein 
[20]. Finally, the external oblique aponeurosis and the skin 
closed. Operation details were gathered immediately after 
the surgery was completed. Operative time (from skin inci-
sion until suturing of the cutis) and mesh fixation time were 
recorded in minutes.

The follow‑up

After discharge, the patient was seen at the outpatient clinic 
by the surgeon with an initial post-operative visit at the 7th 
post-operative day, then at the 1, 3 and 6 months. As regard 
to the testicular volume and perfusion evaluation was done 
using U/S and color Doppler 3 months post-operative and 
compared to pre-operative values.

Statistical analysis of the data

Data were fed to the computer and analyzed using IBM 
SPSS software package version 20.0. Qualitative data were 
described using number and percent. Quantitative data were 
described using mean and standard deviation median, mini-
mum and maximum. Comparison between different groups 
regarding categorical variables was tested using Chi-square 
test. When more than 20% of the cells have expected count 
less than 5, correction for Chi square was conducted using 
Fisher’s exact test or Monte Carlo correction. The distri-
butions of quantitative variables were tested for normality 
using Kolmogorov–Smirnov test, Shapiro–Wilk test and 
D’Agostino test, also Histogram and QQ plot were used for 
vision test. If it reveals normal data distribution, parametric 
tests were applied. If the data were abnormally distributed, 
non-parametric tests were used. For abnormally distributed 
data, comparison between two independent populations were 
done using Mann–Whitney test while Kruskal–Wallis test 
was used to compare between different groups. To compare 
between two periods, Wilcoxon signed-rank test was used. 
Correlations between ordinal variables were assessed using 
Spearman’s coefficient.

Results

Patients in the two groups had similar demographic data 
with no statistical significant difference between them as 
regard to age, BMI, associated co-morbidities, ASA score, 
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hernia type and location as illustrated in Table  1. The 
mean operative time was significantly shorter in group I 
(35.90 ± 15.92 min) than in group II (51.25 ± 12.55 min) 
with p value < 0.001. This was a reflection of the signifi-
cantly shorter mesh fixation time in group I versus group II 
(3.11 ± 2.20 vs 12.05 ± 3.09 min) with (p < 0.001) Table 2. 

9 patients (22.5%) experienced postoperative compli-
cations in group I compared to only 4 patients (10%) in 
group II, however, there was no statistical significant dif-
ference between them (p = 0.091) as illustrated in Table 2. 
Epididymo-orchitis diagnosed clinically and confirmed by 
U/S observed in two patients (5%) in group I, whereas none 
of group II patients suffered from it.

Two patients in group I needed hospital re-admission dur-
ing the 1st postoperative month. The first patient was due to 
severe gastritis resulting from excessive use of analgesics 
for pain, while the second patient was due to epididymo-
orchitis. The later patient complained of severe testicular 
pain on the 5th postoperative day, fever associated with 

scrotal swelling and swelling at the operated hernia side. On 
examination, scrotal tenderness was obvious, associated with 
scrotal edema and seroma at the wound site. U/s was done 
and it revealed hematoma at an internal ring about 3 × 3 cm, 
bilateral inflammation of the cord, and bilateral epididymitis 
with bilateral hydrocele and air foci in the scrotum. Both 
testes showed normal echo velocity with normal size average 
about 15 cc in both testes. Normal vascularity of both testes 
with the peak systolic is about 15 cm/s and the end diastolic 
volume is about 7.5 cm/s. Bilateral mild to moderate amount 
of turbid collection with low level of internal echos in both 
hemi-scrotums and bilateral grade II varicocele. The patient 
responded to conservative management in the form of bed 
rest, scrotal elevation and analgesia until fever and local 
inflammation had subsided in conjunction with antibiotics 
in the form of (ceftriaxone 250 mg IM plus levofloxacin 
500 mg orally once daily for 10 days). Follow-up U/S after 
1 and 3 months reveled normal finding except from mild 
hydrocele and grad II varicocele.

No case of testicular atrophy occurred in either group. In 
both groups, there was a significant postoperative decrease 
in testicular volume accompanied by a significant increase 
in RI as compared to their pre-operative values (Table 3). 
However, on comparing the two groups, patients in group 

Table 1   Distribution of the studied cases according to demographic 
data

p p value for comparing between the two studied group, MC Monte 
Carlo test, FE Fisher Exact test, IIH Indirect inguinal hernia, DIH 
Direct inguinal hernia
t t-test

Group I (parie-
tex) (n = 40)

Group II 
(prolene) 
(n = 40)

Test of sig.

Age (years)
 Range 21–62 20–60 tp = 0.773
 Mean ± SD 34.75 ± 13.0 33.60 ± 11.96

BMI
 Range 18.0–28.0 19.0–31.0 tp = 0.286
 Mean ± SD 21.35 ± 2.25 22.25 ± 2.95

Co-morbidity
 No 36 (90.0%) 34 (85.0%) MCp = 0.733
 Yes-D.M 0 (0.0%) 4 (10.0%)
 -HTN 2 (5.0%) 2 (5.0%)
 -D.M + HTN 2 (5.0%) 0 (0.0%)

ASA score
 I 12 (30.0%) 10 (25.0%) MCp = 0.731
 II 26 (65.0%) 30 (75.0%)
 III 2 (5.0%) 0 (0.0%)

Type of inguinal hernia
 IIH 38 (95%) 36 (90%) FEp = 1.000
 DIH 2 (5%) 4 (10%)

Side
 Right 30 (75%) 32 (80%) FEp = 1.000
 Left 10 (25%) 8 (20%)

History of oppo-
site side repair

8 (20%) 4 (10%) FEp = 0.661

Table 2   Comparison between the two studied groups according to the 
surgical technique

p p value for comparing between the two studied group, MW Mann 
Whitney test, FE Fisher Exact test
* Statistically significant at p ≤ 0.05

Group I 
(parietex) 
(n = 40)

Group II 
(prolene) 
(n = 40)

Test of sig.

Operative time (min) MWp < 0.001*
 Min.–max. 20.0–90.0 35.0–90.0
 Mean ± SD 35.90 ± 15.92 51.25 ± 12.55
 Median 30.0 47.50

Mesh fixation time (min) MWp < 0.001*
 Min.–max. 1.20–10.0 7.0–18.0
 Mean ± SD 3.11 ± 2.20 12.05 ± 3.09
 Median 2.0 10.50

Postoperative compli-
cations

9 (22.5%) 4 (10%) p = 0.091

 Seroma 4 (10%) 2 (5%) FEp = 0.661
 Hematoma 2 (5%) 1 (2.5%) FEp = 0.342
 Wound infection 1 (2.5%) 1 (2.5%) FEp = 1.000
 Mesh infection 0 (0%) 0 (0%) –
 Testicular atrophy 0 (0%) 0 (0%) −
 Epididimo-orchitis 2 (5%) 0 (0%) FEp = 0.487
 F.B sensation 0 (0%) 0 (0%) –

Hospital re-admission 2 (5%) 0 (0%) p = 1.000
Recurrence 0 (0%) 0 (0%) –
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I showed higher values of decrease in testicular volume 
accompanied by more increase in RI values postoperatively 
compared to group II patients (Table 4), but these values did 
not reach a significant value (p = 0.107, p = 0.136).

In group I, the pre-operative Doppler reported six patients 
(15%) with varicocele classified as grade I (5%), grade II 
(5%), grade III (5%) and two patients (5%) with minimal 

hydrocele. The post-operative Doppler reported 30 patients 
(75%) developed varicocele classified as 35% grade I, 
30% grade II and 10% having grade III. It also reported 24 
patients (60%) with minimal hydrocele and two patients 
(5%) with mild hydrocele. Comparing the pre- and post-
operative Doppler finding in group I, there was a statistical 
significant difference between the pre- and post-operative 
finding with p < 0.001 as illustrated in Table 4. In group II, 
the pre-operative Doppler reported six patients (15%) with 
grade I varicocele. No cases of hydrocele were reported. 
The post-operative Doppler reported ten patients (25%) with 
varicocele classified as 15% grade I, and 10% grade II. Six 
patients (15%) reported having minimal hydrocele. There 
was no significant difference between the pre- and post-
operative Doppler findings in group II Table 5. Comparing 
the pre- and post-operative Doppler findings between group 
I and group II, there was a significant increase in the number 
of postoperative varicocele and hydrocele in group I com-
pared to group II. These findings are illustrated in Table 5. 
No patient in either groups developed recurrence during the 
follow-up period from 6 to 24 months.

Discussion

The ideal outcome in inguinal hernia surgery is to pro-
vide a repair that is free from recurrence, pain, infection, 
with minimal scarring and with improvement in patient’s 
quality of life. Presently, this outcome has yet to be defini-
tively achieved after more than 100 years of hernia surgery. 
Countless studies have been done in attempts to improve 
outcomes, and the procedure has evolved greatly, especially 
over the last few decades.

Just when most experts were thinking that the problem 
of recurrence had been all but eliminated for primary ingui-
nal herniorrhaphy because of the tension-free mesh con-
cept, along comes the published manuscript by Shin and 

Table 3   Comparison between the pre- and post-operative changes in 
testicular volume and RI in both groups

* Statistically significant at p ≤ 0.05

(Group I) hernia side (Group II) hernia side

Pre Post Pre Post

Testicular volume
 Min.–max. 10.0–21.80 8.50–17.0 10.20–21.50 10.0–19.60
 Mean ± SD 14.74 ± 3.41 13.10 ± 2.50 15.55 ± 3.68 14.74 ± 3.41
 p value 0.001* <0.001*

RI
 Min.–max. 0.41–0.79 0.49–0.80 0.51–0.72 0.52–0.75
 Mean ± SD 0.61 ± 0.08 0.61 ± 0.08 0.62 ± 0.06 0.64 ± 0.07
 p value < 0.001* 0.009*

Table 4   Comparison between the two studied groups according to 
post-operative changes in testicular volume and RI

Hernia postoperative Group I Group II p

Testicular volume
 Min.–max. 8.50–17.0 10.0–19.60 0.107
 Mean ± SD 13.10 ± 2.50 14.74 ± 3.41
 Median 13.35 15.40

RI
 Min.–max. 0.49–0.80 0.52–0.75 0.136
 Mean ± SD 0.67 ± 0.08 0.64 ± 0.07
 Median 0.67 0.64

Table 5   Comparison between 
the pre- and post-operative 
changes as regard to other 
Doppler findings in both groups

MC Monte Carlo test
* Statistically significant at p ≤ 0.05

Other Doppler findings Group I Group II

Pre-operative Post-operative Pre-operative Post-operative

No. (%) No. (%) No. (%) No. (%)

Normal 34 (85.0) 8 (20.0) 34 (85) 28 (70.0)
Varicocele 4 (10.0) 6 (15.0) 6 (15.0) 6 (15.0)
Minimal hydrocele 0 (0.0) 2 (5.0) 0 (0.0) 2 (5.0)
Mild hydrocele 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Varicocele + minimal hydrocele 2 (5.0) 22 (55.0) 0 (0.0) 4 (10.0)
Varicocele + mild hydrocele 0 (0.0) 2 (5.0) 0 (0.0) 0 (0.0)
MCp < 0.001* 0.483
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colleagues incriminating the mesh fibrotic reaction as a 
cause of infertility [2]. They reported on 14 patients with 
infertility secondary to obstructive azoospermia after hernia 
repair with implantation of polypropylene meshes [2]. All 
patients underwent surgical exploration with intra-opera-
tive vasography. The vasogram determined the site of the 
obstruction in the inguinal region, and the surgical explora-
tion identified the cause of the obstruction to be the mesh 
[2]. As in the previously published study, the inflammatory 
reaction and the subsequent development of scar tissue sur-
rounding the mesh may result in the compression of the tes-
ticular arteries or obstruction of the veins [9]. In addition, it 
is known that over time, the mesh contracts, shrink and fold. 
Its area is reduced to 60% of its original size or even to 10% 
in the case of mesh plugs and this contraction may cause 
congestion in the pampiniform plexus [12]. Moreover, the 
sharp edges of the mesh can erode the spermatic cord [21].

The protection given to the elements of the spermatic 
cord by the cremaster muscle has been cited as one advan-
tage of the Lichtenstein procedure in which the prosthesis 
is not in contact with vessels and nerves [22]. However, 
cremasteric muscle preservation or division was not proven 
to be a sole agent in preventing or inducing fibrosis that 
causes diminution of blood flow. Technical issues should be 
considered. The presence of cremasteric muscle may help 
to prevent vas injury caused by direct erosion of the sharp 
edge of the mesh into the spermatic cord. However, it will 
not prevent the congestion of the vein or artery caused by 
the mesh contraction or the effect of compression by the scar 
tissue or shrinkage of the mesh over time.

Mechanical factors must be taken into consideration. It 
is important to make sure during the repair that the deep 
ring is not too tight. This technical factor which is an opera-
tor dependent can cause constriction of the spermatic cord 
which can result in congestion, ischemic orchitis and even a 
testicular atrophy. In our study, all surgeries was done under 
general anesthesia using laryngeal mask anesthesia (LMA) 
and spontaneous breathing without muscle relaxant, where 
we can ask the anesthesiologist at a certain time to make 
the patient strain to examine the muscle repair, accurate sac 
reduction and avoid excessive prosthesis constriction on the 
spermatic cord.

Our prospective study intended to evaluate the effect of 
mesh implantation and perimesh fibrosis on testicular flow 
using two different types of mesh material and mode of fixa-
tion. The assessment was done using gray-scale- and color 
Doppler sonography to evaluate testicular arterial imped-
ance, perfusion, and venous flow. In our study, we found that 
the mesh repair itself had a significant effect on the testicular 
volume and its blood flow regardless of the type of mesh 
material or the mode of fixation. In both groups, the testicu-
lar volume decreased significantly postoperatively, while the 
RI significantly increased. The change in testicular volume 

in both groups remains within normal ranges with a mean 
of 13.10 ± 2.50 in group I and 14.74 ± 3.41 in group II and 
with no cases of testicular atrophy. Testicular volume is an 
important marker for testicular atrophy following corrective 
surgical operations on patients with inguinal hernias [23, 
24]. Testes considered to be atrophied when it measures less 
than 2 cm in size [6]. Testicular atrophy was reported in the 
published literature as a consequence of ischemic orchitis 
that could occur in patients who underwent operations with 
or without prostheses [25].

Blood flow in the testicle can be represented by vascular 
resistance or resistive index (RI) (RI = systolic peak veloc-
ity − end diastolic peak velocity/systolic peak velocity). 
Pinggera et al. found a relationship between the RI and the 
sperm count. In patients with low sperm count, the RI was 
significantly increased (> 0.6) compared with patients with 
normal sperm counts. This relationship suggests that the 
intratesticular RI can be used as a means to quantify tes-
ticular perfusion and, indirectly, assess gonadal function. 
Hence, testicular perfusion is related to testicular function 
[15]. However, this was not enough to judge the patient’s 
fertility or answer the following question. Twenty-six years 
old newly married patient received parietex mesh. Post-oper-
ative he complained from pain during intercourse. He was 
concerned about his fertility so he had a semen analysis. The 
report came back with decrease in both count and motility. 
The pre-operative Doppler of this patient showed normal 
testicular volume, contra-lateral side subclinical indirect 
inguinal hernia with grade III varicocele. Post-operative 
Doppler showed bilateral grade III varicocele and minimal 
hydrocele on the repaired side. His RI post-operative was 
(0.73). Semen analysis was not performed pre-operative. The 
patient came with a question (is there a relation between the 
surgery and his compliant??). A question that was hard to 
answer in the absence of a pre-operative semen analysis.

The effect of mesh repair on sperm count and motility 
in the literature yielded conflicting results. A prospective 
randomized trail using both Doppler and spermiogram to 
assess testicular function between Lichtenstein mesh repair 
and mesh plug technique found that although the RI was 
elevated postoperatively in both groups, there was no sig-
nificant alteration in terms of testicular volume and spermio-
gram [13]. Peters et al. in a randomized control trail found 
a decrease in the sperm motility with lightweight prolene 
mesh that was significant in case of bilateral repair [26].

An experimental study compared coated polyester and 
prolene mesh, concluded that the polyester-based mesh 
induced a more intense foreign body reaction and was exposed 
to significantly more shrinkage than the covered polypropylene 
mesh [27]. This more intense inflammatory reaction might 
explain the significant increase in development of postopera-
tive varicocele and hydrocele in group I (polyester mesh) than 
in group II (prolene mesh). This might support the theory 
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of more intense fibrosis and shrinkage with polyester-based 
mesh. Le Blanc et al. [28], and Peiper et al. [29], have noted 
testicular venous congestion after mesh implantation in animal 
studies. The scar tissue formed after mesh implantation and 
mesh contraction may cause congestion in the pampiniform 
plexus as mentioned before. In another experimental study, 
venous congestion in the testicular blood flow was seen after 
polypropylene mesh implantation. This typical inflammatory 
reaction was not seen after Shouldice (non mesh) hernior-
rhaphy [30]. This congestion may explain the post-operative 
varicocele in our results. In addition, the obstruction of the 
venous return or lymphatic drainage can result in an increase 
in the pressure in the testicle, hence the vascular resistance [19, 
21]. This proposed mechanism has been suggested in patients 
with a hydrocele who also have an elevated RI.

In our study, the advantage of self-fixing mesh clearly 
emerged with respect to operative time which was significantly 
shorter in the progrip group (PG) with a median of [30] com-
pared to the median of (47.5) in the standard prolene group. 
The lack of requirement for sutures to secure the mesh reduced 
the operative time by more than 15 min. The time needed for 
mesh fixation in group I, reached 1 min and 20-s (1.20 min) 
with a median of (2.0) compared to a median of [10] in group 
II. However, the self-fixing mesh did not add benefits as regard 
to post-operative pain, need of analgesia, return to work and 
overall patient satisfaction.

Conclusion

Mesh implantations has an effect on testicular size and blood 
flow by decreasing the testicular size and increasing the RI. 
This effect was more obvious in the parietex progrip than with 
the standard prolene mesh. Although there is an indirect rela-
tion between RI and the sperm count, testicular blood flow 
alone is not enough to judge fertility.
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