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Abstract

Purpose Compare testicular perfusion between the herniated and the healthy side pre- and post-surgery.

Materials and methods Our study was done on patients with unilateral inguinal hernia. A Doppler ultrasound study was
performed in the healthy and herniated side before surgery and 3 months after it.

Results 31 patients were included, 74.2% on the right and 25.8% on the left side. When comparing the pre-surgical values
of testicular resistance index from the healthy side with those on the herniated side, there was a significant difference at the
spermatic cord levels (0.73 + 0.11 and 0.81 + 0.13, p = 0.018) and the extra-testicular level (0.66 + 0.92 and 0.74 + 0.10,
p = 0.032), but a significant difference was not present at the intra-testicular level (0.62 + 0.07 and 0.65 = 0.08). Three
months after the surgery, there were no statistically significant differences at any of the levels studied.

Conclusion There are no intra-testicular perfusion differences caused by the presence of hernia, nor during post-surgery.
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Introduction

Inguinal hernia are ten times more common in men than in
women, testicular complication affecting sexual function,
but there is no clear explanation on the cause of infertility in
patients who have had an inguinal hernia [1-9]; the inflam-
matory response of the tissue due to the placement of the
mesh might cause a functional obstruction of the spermatic
cord, thus diminishing the spermatozoid flux and decreasing
perfusion through time [10].

The original technique for fixation of mesh in Lichten-
stein hernioplasty used non-absorbable sutures whichis the
standard open tension-free repair of inguinal hernia. Poly-
propylene mesh induces a foreign-body reaction. Both the
technique and the mesh material have an impact on integrity
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of spermatic cord and testicular function; the reason for tes-
ticular damage may be due to ischaemic orchitis or immu-
nological reactions [11-13].

We test with Doppler ultrasound if there is diminished
testicular perfusion caused by the hernia and if surgery cor-
rects this decrease. A decreased testicular perfusion might
participate in the presence of secondary infertility and sur-
gery might correct it [14].

Several studies have demonstrated the repair of ingui-
nal hernia not alter testicular flow dynamics in early or late
postoperative period [15-19]. The aim of this study is to
compare testicular perfusion between the herniated and the
healthy testicles pre- and post-surgery.

Materials and methods

A prospective, observational study was done which included
patients aged 18—65 years old with unilateral inguinal, who
attended the general surgery service of the Hospital Central
Dr. Ignacio Morones Prieto, in San Luis Potosi, México.
Physical examination confirms the presence of inguinal her-
nia. Patients diagnosed with hydrocele, varicocele, testicular
tumor and bilateral hernia were excluded. The inguinal her-
nia repair was performed using the Lichtenstein technique,
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with polypropylene monofilament prosthetic mesh of appro-
priate size used in each case (Prolene Mesh, Ethicon Inc.,
Johnson & Johnson Ltd, weight 44 g/m?), using standard
technique by experienced surgeon. Patients with compli-
cations such as wound seroma or hematoma and wound
infection were excluded. This study was approved by the
hospital’s ethics committee (Reg 113-14), and all patients
provided informed consent.

A Doppler ultrasound study was performed measuring
the healthy and herniated side before surgery and 3 months
after it [15], measuring the testicular resistance index at the
levels of the spermatic cord and at the extra-testicular (1 cm
extra-capsular) and intra-testicular levels. The hernia volume
was also calculated.

Statistical analysis

The data were analyzed using the statistics package JMP
version 8 (SAS Institute Inc., Cary, NC, USA). Results are
expressed as mean + SD. Interobserver correlation analysis
was done using the Pearson coefficient. Analysis of variance
ANOVA was employed. Data were considered as statistically
significant when p < 0.05.

Results

Interobserver correlation was determined by two observers
with ultrasound study in 20 sides with healthy volunteers.
In this control, in subjects at the level of the spermatic cord
the value was of 0.87 + 0.10; at the extra-testicular level, it
was of 0.75 + 0.12, and at the intra-testicular level it was
of 0.65 + 0.15. On the healthy side, good correlation was
found at the level of the spermatic cord. The intraclass cor-
relation coefficient of ultrasound study was > = 0.92 (95%
CI, 0.929-1) (p < 0.001).

31 patients were included and the mean age of the patients
was 45.87 + 16.44 years; 74.2% of them were on the right
and 25.8% on the left side. In 13 patients out of 31, there was
a non-reducible hernia and the measured hernia volume sac
was of 14.1 cc (Table 1).

When comparing the pre-surgical values of testicular
resistance index from the healthy side with those on the
herniated side, there was a significant difference at the sper-
matic cord levels (0.73 +£ 0.11 and 0.81 + 0.13, p = 0.018)
and the extra-testicular level (0.66 + 0.92 and 0.74 + 0.10,
p = 0.032), but a significant difference was not present at
the intra-testicular level (0.62 + 0.07 and 0.65 + 0.08). The
comparative analysis of the values from the healthy and her-
niated testicles showed a significant difference of 3 months
after the surgery at the spermatic cord level (p = 0.016) and
the extra-testicular level (p = 0.0008). Once again, there
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Table 1 Demographic information

Variable Values
Age (years) 45.87 + 16.44
BMI (kg/m?) 23.19 +2.06
Evolution time (years) 2.69 (0.16-25)
Hernia type
Volume (cc) 14.1 (8-147)
Location (Right/left) 74.2%125.85%
Nyhus (1/2/3a/3b) 10/18/2/1

was no significant difference at the intra-testicular level
(Table 2).

In the healthy side, good correlations were found at the
level of the spermatic cord r* =0.926 (95% CI, 0.916-1)
(p < 0.0001), at the extra-testicular level > = 0.804 (95%
CI, 0.8-1) (p < 0.0001), and at the intra-testicular level
?=0.837 (95% CI, 0.802-1) (» <0001). Good correlations
were also found in the herniated side values of TIR before
and after the surgery at the spermatic cord level r* = 0.955
(95% CI, 0.915-1) (p < 0.0001), at the extra-testicular level
r? =0.864 (95% CI, 0.845-1) (p < 0.0001), and at the intra-
testicular level r* = 0.695 (95% CI, 0.676-1) (p < 0.0001).

In this study, we also tried to find a correlation of testicu-
lar resistance index with the time of evolution of the hernia
and with BMI that had not been sought, without finding a
positive result.

Discussion

The information regarding the complications associated with
inguinal hernia repair related to testicular perfusion is con-
troversial since most reported studies are experimental and
results from clinical studies differ in their results. Turgut
et al. [14] investigated whether the inguinal hernia impacted
upon blood volume and flow through scrotal ultrasonogra-
phy. In this study, 26 males with unilateral inguinal hernia
had a higher testicular volume on the side of the inguinal
hernia when compared to that of healthy contra lateral testi-
cles (15.46 + 4.49 against 14.54 + 3.65 mL, p < 0.05). Fur-
thermore, the rate of average resistance in the intra-testicular
artery was significantly higher on the side of the hernia when
compared to the contra-lateral side (0.66 + 0.06 against
0.63 + 0.05, p < 0.05) [11]. Our data on testicular resist-
ance index agree with their results since the values found in
this study were significantly higher; nevertheless, in contrast
to the study by Turgut et al., the values that were elevated in
this study were the extra-testicular ones [14].

In 2008, Pinggera et al. [20] investigated the usefulness
of measuring the intra-testicular resistance index by Doppler
ultrasound to establish diagnostic criteria for normal and
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Table 2 Result of statistical

. Pre-surgery
analysis

Post-surgery

Healthy side

Herniated side p Healthy side Herniated side  p

Cord 0.738 £ 0.112
Extra-testicular  0.667 + 0.92
Intra-testicular 0.628 + 0.078

0.816 +£0.139  0.018 0.739 +0.111  0.818 +0.124  0.016
0.744 +£0.103  0.032 0.669 +0.077  0.749 = 0.089  0.0008
0.65+0.084 0.30 00.628 + 0.067  0.652 +0.082  0.24

*Data are presented as mean + SD

p values obtained by ANOVA

pathological spermatozoid counts. This was a prospective
study done on 160 patients; 80 had normal spermatozoid
counts and 80 had pathological counts. The resistance index
was significantly higher in patients having abnormal counts
(0.68) than in subjects with normal counts (0.54) p < 0.001.
In our study population, we found that in the healthy side the
average testicular resistance index was 0.6287 + 0.078, and
in the herniated side 0.6525 + 0.082.

When we compared the pre- and post-surgery values,
there was a significant difference at the spermatic cord level
(p = 0.018) and at the extra-testicular level (p = 0.032), but
not at the intra-testicular level where the difference was not
statistically significant. These findings also differ with a pre-
vious report published by Stula et al. [21] in 2012. These
authors made a prospective study to determine if changes
in the circulation and immunologic disease in the testicles
after repairing an inguinal hernia with a mesh were related
to infertility problems. 43 patients with an average age of
62 years (range 33—-81 years) were initially recruited. The
mean duration of the symptoms was of 16 months (range,
2-108 months). Of all the patients, 15 were subjected to
laparoscopic reparation of the hernia (TAPP) constituting
Group I, and the rest of the patients (28 patients) underwent
an open reparation without tension (Lichtenstein technique)
constituting Group II. During the color Doppler echocardio-
graphic evaluation, the blood flow was measured in patients
before the surgery, in 42 patients 2 days after the surgery and
in 37 patients 5 months after the procedure. In the statistical
analysis, only patients having undergone the three measure-
ments were included. There were no significant differences
between the groups in the Doppler determined flow param-
eters for the pre- and early and late post-surgery measure-
ments. However, there were significant differences in tes-
ticular resistance index from intra-testicular measurements
in group I (p = 0,005) with a significant increase between the
pre-surgery and the second post-surgery measurement that
returned to the basal level in the late post-surgery period.
The results from this study differ from what was found in
the present report since all of our patients underwent ante-
rior open reparation with Lichtenstein technique and in our
study the elevated values in the pre-surgery determination
were those at the extra-testicular level. Another difference
between these studies and ours is that in our measurement,

there was decrease of the elevated levels in the herniated side
3 months after the surgery performed [22].

Thus, we can infer that although the testicular resist-
ance index values are elevated, there is no clinical relation
to infertility; however, in our study only patients having
a unilateral hernia were included. In 2011, Hallen et al.
[23] made a prospective study to determine infertility
after bilateral inguinal hernia repair. Patients were asked
to answer a questionnaire on the involuntary lack of chil-
dren, if they had been previously studied for infertility
problems and the number of descendants before and after
inguinal hernia repair. Group 1 of this study included 192
subjects aged 18-55 years who were operated without
a mesh; group II included 384 patients operated with a
mesh and group III, 384 health subjects. The three groups
were compared. The results from this study do not favor
the hypothesis that the reparation of the bilateral inguinal
hernia with a mesh prosthesis causes male infertility in
a higher proportion than the reparation without a mesh.
However, this study was only based upon a questionnaire.
In 2005, Shin et al. [24] reported the multi-institutional
experience in men with secondary infertility after the repa-
ration of the inguinal hernia using a propylene mesh. They
found that in eight institutions in the United States, there
were a total of 14 cases of secondary azoospermia due to
the obstruction of the deferent spermatic conducts, related
to the inguinal hernia repair using a propylene mesh. The
mean average age of the patients included in this study
was of 35.5 years, with a mean duration of infertility of
1.8 years. The number of years between the urologic eval-
uation and the hernioplasty was of 6.3 years. The type of
reparation employed had been: open (10), laparoscopic
(2), or both (2). Nine patients showed bilateral obstruction
and five unilateral obstruction with contralateral testicular
atrophy or with obstruction of the epididymis. The surgi-
cal exploration revealed a fibroblast response surrounding
the propylene mesh that integrated the vas deferens in all
patients.

We found that when the pre- and post-surgery measure-
ments were taken in the affected side, there were no differ-
ences in the values, and a long-term measurement could let
us know if values improved or worsened.
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Conclusion

There are no intra-testicular perfusion differences caused by
the presence of hernia, nor during post-surgery.

Compliance with ethical standards

Conflict of interest JAG, HACG and MAMI and declares no conflict
of interest, MSA declares conflict of interest directly related to the sub-
mitted work, FDRZ declares conflict of interest not directly related to
the submitted work.

Ethical approval This study was approved by the hospital“s ethics com-
mittee (Reg 113-14). All procedures performed in studies involving
human participant were in accordance with the ethical standards of the
institutional research committee and with the 1964 Helsinki declaration
and its later amendments or comparable ethical standards.

Human and animal rights This article does not contain any studies with
animals performed by any of the authors.

Informed consent All patients provided informed consent.

References

1. Fitzgibbons RJ Jr, Forse RA (2015) Clinical practice. Groin hernia
in adults. N Engl J Med 372(8):756-763

2. Primatesta P, Goldacre MJ (1996) Inguinal hernia repair: inci-
dence of elective and elective and emergency surgery, readmission
and mortality. Int J Epidemiol 25(4):835-839

3. Kingsnorth A, LeBlanc K (2003) Hernias: inguinal and incisional.
Lancet 362:1561-1571

4. Nilsson E, Kald A, Anderberg B, Bragmark M et al (1997) Hernia
surgery in a defined population: a prospective 3 year audit. Eur J
Surg 163:823-829

5. Burcharth J, Pedersen M, Bisgaard T, Pedersen C, Rosenberg J
(2013) Nationwide prevalence of groin hernia repair. PLoS One
8(1):e54367

6. Koch A, Edwards A, Haapaniemi S, Nordin P, Kald A (2005)
Prospective evaluation of 6895 groin hernia repairs in women. Br
J Surg 92:1553-1558

7. Burcharth J, Pommergaard HC, Rosenberg J (2013) The inherit-
ance of groin hernia: a systematic review. Hernia 17:183-189

8. Lau H, Fang C, Yuen WK, Patil NG (2007) Risk factors for
inguinal hernia in adult males: a case-control study. Surgery
141:262-266

9. Sanyay P, Watt DG, Ogston SA, Alijani A, John A (2012)
Metaanalysis of prolene hernia system mesh versus Lichtenstein
mesh in open inguinal hernia repair. Surgeon 10:283-289

@ Springer

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Sucullu I, Filiz AI, Sen B et al (2010) The effects of inguinal
hernia repair on testicular function in young adults: a prospective
randomized study. Hernia 14:165-169

Junge K, Binnebosel M, Kauffmann C et al (2011) Damage to the
spermatic cord by the Lichtenstein and TAPP procedures in a pig
model. Surg Endosc 25(1):146-152

Yavetz H, Harash B, Yogev L, Homonnai ZT, Paz G (1991)
Fertility of men following inguinal hernia repair. Andrologia
23(6):443-446

Maciel LC, Glina S, Palma PC, Nascimento LF, Netto NR (2007)
Histopathological alterations of the vas deferens in rats exposed
to polypropylene mesh. BJU Int 100(1):87-190

Turgut AT, Olgiiciioglu E, Turan C et al (2007) Preopera-
tive ultrasonographic evaluation of testicular volume and
blood flow in patients with inguinal hernias. J Ultrasound Med
26(12):1657-1666

Lal P, Bansal B, Sharma R, Pradhan G (2016) Laparoscopic TEP
repair of inguinal hernia does not alter testicular perfusion. Hernia
20(3):429-434

El-Awady SE, Elkholy AA (2009) Beneficial effect of inguinal
hernioplasty on testicular perfusion and sexual function. Hernia
13:251-258

Koksal N, Altinli E, Sumer A et al (2010) Impact of herniorraphy
technique on testicular perfusion: results of a prospective study.
Surg Laparosc Endosc Percutan Tech 20(3):186-189

Bulus H, Dogan M, Tas A, Agladioglu K, Coskun A (2013) The
effects of Lichtenstein tension-free mesh hernia repair on testicu-
lar arterial perfusion and sexual functions. Wien Klin Wochenschr
125(3-4):96-99

Giirbulak EK, Giirbulak B, Akgiin IE (2015) Effects of totally
extraperitoneal (TEP) and Lichtenstein hernia repair on testicular
blood flow and volume. Surgery 158(5):1297-1303

Pinggera GM, Mitterberger M, Bartsch G et al (2008) Assessment
of the intratesticular resistive index by colour doppler ultrasonog-
raphy measurements as a predictor of spermatogenesis. BJU Int
101(6):722-726

Stula I, Druzijani¢ N, SrSen D et al (2012) Influence of inguinal
hernia mesh repair on testicular flow and sperm autoimmuinity.
Hernia 16(4):417-424

Aydede H, Erhan Y, Sakarya A, Kara E, Ilkgul O, Can M (2013)
Effect of mesh and its localization on testicular flow and spermato-
genesis in patients with groin hernia. Acta Chir Belg 103:607-610
Hallen M, Sandblom G, Nordin P, Gunnarsson U, Kvist U,
Westrdahl (2011) Male infertility after mesh hernia repair: a pro-
spective study. Surgery 149:79-84

Shin D, Lipshultz LI, Goldstein M, Barmé GA et al (2005)
Herniorraphy with polypropylene mesh causing inguinal ves-
sel a preventable cause of obstructive azoospermia. Ann Surg
241(4):553-558



	Unilateral Lichtenstein tension-free mesh hernia repair and testicular perfusion: a prospective control study
	Abstract
	Purpose 
	Materials and methods 
	Results 
	Conclusion 

	Introduction
	Materials and methods
	Statistical analysis

	Results
	Discussion
	Conclusion
	References




