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Objective. To explore the effect of laparoscopic trans-abdominal preperitoneal hernia repair (TAPP) combined with biological mesh
on the reproductive function of male inguinal hernia patients during the reproductive period. Methods. Sixty male inguinal hernia
patients during the reproductive period admitted to our department from October 2015 to October 2021 were selected for retro-
spective analysis. All patients were treated with TAPP combined with biological mesh by the same team. Bilateral testicular volume,
testicular temperature, testicular blood perfusion, peripheral serum testosterone concentration, and semen analysis were examined
before surgery, 3months after surgery, 6months after surgery, and 12months after surgery. Results. The preoperative testicular
volume, temperature, and blood perfusion were compared between the healthy side and the affected side; the testicular volume,
temperature, blood perfusion of the affected side, peripheral blood testosterone concentration, and semen analysis were compared
among the four time points, which were before operation, 3months after operation, 6months after operation, and 12months after
operation. All p values were >0.05. Conclusions. The presence of inguinal hernia had no significant effect on the volume and blood
perfusion of male testis. In addition, TAPP combined with biological mesh has no negative effect on postoperative reproductive
function of male inguinal hernia patients of childbearing age, which manifested as a safe and feasible surgical method.

1. Introduction

Inguinal hernia is a common and frequently occurring disease
in general surgery, and the incidence of male is significantly
higher than that of female [1]. Surgery is the only way to cure
inguinal hernia. Laparoscopictrans-abdominal preperitoneal
hernia repair (TAPP) has high safety, fast postoperative
recovery, and mature technology, is easy for clinicians to
master, and has been widely used in the clinical practice [2].
At present, most scholars believe that the injury of the sper-
matic cord and the adhesion between the patch and the sper-
matic cord tissue can lead to local inflammatory reactions,
which in turn affect the male reproductive function after
inguinal hernia repair [3]; however, many studies are limited
to animal experiments or only individual cases report. This

project is a retrospective study of 60 male inguinal hernia
patients in our department, to explore whether TAPP com-
bined with bio-mesh has any effect on the reproductive func-
tion of male inguinal hernia patients in a reproductive period.

2. Materials and Methods

2.1. Materials. Sixty male patients with primary unilateral
inguinal hernia in the reproductive period admitted to our
department from October 2015 to October 2021 were selected,
including 14 cases (23.33%) of left inguinal hernia and 46 cases
(76.67%) of right inguinal hernia. The average age was
26.93Æ 6.28 years. The course of disease ranged from 1 to
240months, with an average of 50.56Æ 67.89 months. Inclu-
sion criteria: American Society of Anesthesiologists (ASA)
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Grade 1–2; no anticoagulant and anti-inflammatory therapy
was received within 1month before surgery; normal reproduc-
tive system development. All patients underwent TAPP surgery
under general anesthesia by the same team of physicians using
Biodesign biological mesh (10cm× 15 cm) produced by COOK
USA (Figure 1).

2.2. Variables. Bilateral testicular volume, testicular temper-
ature, testicular blood perfusion, peripheral serum testoster-
one concentration, and semen analysis were examined before
surgery, 3months after surgery, 6months after surgery, and
12months after surgery.

2.3. Operation. (1) Preparation: general anesthesia, with the
head lowered and feet elevated at 15–30°. (2) Placement of
trocars: a 1.0 cm arc-shaped incision was made on the upper
edge of the navel, and a 1.0 cm trocar was placed to establish
CO2 artificial pneumoperitoneum. Under the supervision of a
laparoscope, place operation holes at the level of the umbilicus
lateral to the rectus abdominis on both sides (0.5 cm on the
left side and 1.0 cm on the right side). (3) Incision of the
peritoneum: incision of the peritoneum from the medial
umbilical wall to the superior iliac spine at a position of
2.5 cm above the hernia ring (nomore than the medial umbil-
ical ligament). (4) Exposure of preperitoneal space: for direct
hernia, the hernia sac can be removed directly; if the diameter
of the hernia ring was >3 cm, the hernia sac was pulled back
and sutured on the pubic comb. For indirect hernia, the her-
nia sac was completely stripped and closed or transected at an
appropriate position. If the hernia sac is closely connected, it
can be transected at the neck of the hernia sac. The myopic
foramen was fully exposed. (5) Placement of mesh: a Biode-
sign mesh (10 cm× 15 cm) was placed in the separated pre-
peritoneal space to cover the myopic foramen. The mesh was
fixed punctately with medical chemical glue. (6) Closure of
peritoneum: the incision peritoneum was sutured with a 3-0
absorbable suture (GL122 3-0) (Figure 2).

2.4. Statistical Analysis. SPSS 26.0 (IBM, Chicago, USA) statis-
tical software was used for data analysis, and the patient data

were following a normal distribution. For themeasurement data,
xÆ s was used. Paired t-test was used for pairwise comparison,
and one-way ANOVAwas used formultiple-group comparison.
p>0:05 means the difference is statistically significant.

3. Results

All 60 patients completed the TAPP operation and follow-
up. Intraoperative conditions: the hernia ring defect was
found to be 2.5Æ 0.8 cm, and there were five patients with
contralateral hidden hernias (not treated at the same time),
and no complications such as the vas deferens injury or
inferior epigastric artery injury occurred. Postoperative con-
ditions: four cases of low fever, without special treatment,
subsided spontaneously; three cases of groin pain, two cases
of high fever, all confirmed the presence of seroma, after
ultrasound-guided puncture and aspiration, the symptoms
were all relieved.

We used SPSS 26.0 software to analyze the collected data and
found that: the preoperative testicular volume, temperature, and
blood perfusionwere compared between the healthy side and the
affected side (Table 1); the testicular volume, temperature, and
blood perfusion of the affected side, peripheral blood testoster-
one concentration, and semen analysis were compared among
the four time points, which were before operation, 3months
after operation, 6months after operation, and 12months after
operation (Table 2); all p values were >0.05.

4. Discussion

Patients with inguinal hernia typically do not experience
significant discomfort. However, there is a potential risk of
incarceration and strangulation of the hernia sac. Addition-
ally, in cases where the hernia sac is large and the duration of
the condition is prolonged, it can result in local adhesion of
the spermatic cord and varicocele at the site of the hernia sac.
This can adversely affect the blood supply to the vas deferens
and testes, ultimately leading to a decline in male reproduc-
tive function. However, the impact of the presence of a her-
nia on testicular perfusion is still a subject of debate and has
not been thoroughly studied. Studies by Beddy et al. [4] and
EI-Awady et al. [5] have shown that the resistive index on the
side of a unilateral hernia is significantly higher than that on
the normal side. On the other hand, Neto et al. [6] and
Ramadan et al. [7] did not observe any statistically significant
elevation in resistive indexes. In this study, we conducted a
comparison of testicular temperature, volume, and blood
perfusion before surgery on both the inguinal hernia side
and the healthy side. Our findings indicate that there is no
significant difference between the two sides. Thus, this study
does not provide evidence supporting the notion that ingui-
nal hernias have an impact on testicular blood perfusion.

Laparoscopic repair has become the standard of care for
patients with inguinal hernia [8]. After the patch is placed in
the body, it triggers an acute inflammatory response in the
short term, which later develops into a chronic fibroproli-
ferative response. This response leads to the formation of
scar tissue, strengthing the abdominal wall, and preventing
hernia recurrence [9]. While the recurrence rate was a major

FIGURE 1: Biodesign biological patch (10 cm× 15 cm) produced by
COOK, USA.
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FIGURE 2: Operation: (a) body position and placement of trocars, (b) exploration of the groin area, (c) incision of the peritoneum, (d) exposure
of preperitoneal space, (e) placement of mesh, and (f ) closure of the peritoneum.

TABLE 1: Comparison of the healthy side and the affected side before surgery.

Variable The healthy side The affected side Statistics P value

Testicular volume (cm3) 10.81Æ 1.08 10.79Æ 1.05 0.75 0.46
Testicular temperature (°C) 36.08Æ 0.26 36.11Æ 0.34 −0.82 0.41
Spermatic vein diameter (mm) 1.98Æ 0.15 1.99Æ 0.14 −0.34 0.75
The maximum blood flow of spermatic artery (cm/s) 13.18Æ 1.45 13.09Æ 1.35 1.67 0.10
Spermatic artery resistance coefficient 0.76Æ 0.05 0.76Æ 0.04 0.63 0.52

TABLE 2: Comparison of relevant indicators at four-time points (preoperative, 3months postoperative, 6months postoperative, and
12months postoperative).

Variable Preoperative
3Months

postoperative
6Months

postoperative
12Months

postoperative
Statistics P value

Testicular volume (cm3) 10.81Æ 1.08 10.72Æ 1.09 10.71Æ 1.02 10.79Æ 1.05 0.121 0.95
Testicular temperature (°C) 36.02Æ 0.26 36.14Æ 0.32 36.17Æ 0.35 36.19Æ 0.28 1.47 0.22
Spermatic vein diameter (mm) 1.98Æ 0.15 2.02Æ 0.14 2.01Æ 0.16 2.01Æ 0.16 0.64 0.59
The maximum blood flow of spermatic artery (cm/s) 13.18Æ 1.45 13.33Æ 1.35 13.35Æ 1.34 13.35Æ 1.40 0.21 0.89
Spermatic artery resistance coefficient 0.76Æ 0.05 0.76Æ 0.05 0.76Æ 0.04 0.76Æ 0.05 0.80 0.97
Testosterone concentration (ng/mL) 3.98Æ 0.84 3.98Æ 0.82 3.97Æ 0.80 4.00Æ 0.86 0.14 0.99
Acrosomal enzyme (u/L) 30.71Æ 5.78 30.41Æ 5.83 30.73Æ 5.68 30.65Æ 5.48 0.04 0.99
Fructose (mmol/L) 12.53Æ 1.76 12.53Æ 1.70 12.46Æ 1.68 12.47Æ 1.70 0.03 0.99
Semen volume (mL) 4.18Æ 1.73 3.76Æ 1.65 4.01Æ 1.70 4.14Æ 1.70 0.74 0.53
Semen concentration (M/mL) 67.54Æ 42.12 63.33Æ 40.47 66.12Æ 41.81 67.34Æ 42.21 0.13 0.94
Sperm motility (a+ b) 45.86Æ 21.59 41.78Æ 20.34 44.62Æ 21.23 44.71Æ 21.82 0.40 0.76
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focus in previous studies, the standardization of surgical
techniques has significantly reduced the recurrence rate
[10]. Current research now emphasizes other adverse out-
comes, such as the impact on testicular functions. The
impact of inguinal hernia repair on male fertility has been
a topic of discussion for decades [11]. Maciel et al. [12]
conducted a study using a rat model and found that the
lumen of the vas deferens in contact with the patch became
thinner and dilated. They also observed disordered mucosa
and low motility of sperm in the lumen. In another study,
Shin et al. [13] reported 14 cases of azoospermia after hernia
repair with polypropylene mesh. Surgical exploration con-
firmed vas deferens occlusion on the operated side in all
cases. This study was performed in eight surgical centers in
the United States between 1988 and 2002. Yamaguchi et al.
[14] reported a case of infertility diagnosed 5 years after
bilateral inguinal hernia repair with polypropylene mesh.
Examination revealed slight enlargement of the right vas
deferens and epididymis, and semen analysis showed a sig-
nificant increase in sperm concentration within 5months.
Animal research has provided evidence of a strong associa-
tion between mesh repairs for inguinal hernia and the poten-
tial for damage to the structures of the spermatic cord and
testicle [15, 16]. Clinical reports have also indicated instances
of infertility or testicular atrophy following inguinal hernia
repair [13, 14, 17, 18]. However, the majority of clinical studies
have not discovered a significant decline in male reproductive
function after inguinal hernia patch repair, particularly over the
long term. Stula et al. [19] conducted a comparison between
TAPP and open repair, where they observed a noteworthy
increase in the levels of anti-sperm antibodies (ASA) and the
calculated mean resistive index (RI) of intratesticular vessels
and capsular vessels after 3months. Nevertheless, these changes
were not statistically significant after 6months postsurgery. In
2017, Kordzadeh et al. [20] conducted a systematic review and
pooled analysis of male infertility following inguinal hernia
repair. The study included 10 studies with a total of 35,740
patients. The findings indicated that sperm motility could be
affected immediately after any type and/or technique of inguinal
hernia repair, but this effect was limited to the postoperative
period of ≤48hr. Similar results have been observed in other
studies evaluating the effect of laparoscopic inguinal hernia
surgery on testicular perfusion. These studies have shown
that testicular blood perfusion returns to normal several
months after inguinal hernia surgery and is comparable to
the levels prior to surgery [4, 21–23]. In this study, the testicular
blood perfusion indexes, including spermatic vein diameter,
the maximum blood flow of spermatic artery, and spermatic
artery resistance coefficient, were compared at 3, 6, and
12months after surgery with those before surgery. No signifi-
cant differences were found, indicating that TAPP combined
with biological patches did not have a significant impact on
testicular blood perfusion in patients with inguinal hernias at
these three time points after surgery. The temperature and
volume of the inguinal hernia side testis were also compared
at 3, 6, and 12months after surgery with those before surgery,
and no relevant differences were observed. Therefore, TAPP
combined with biological patches did not lead to testicular

atrophy in patients with inguinal hernias at these three time
points after surgery.

Fertility is a crucial concern for patients, particularly
those in their reproductive age, and holds significant medical
and legal implications. In prospective [24] and retrospective
[25] trials, it has been observed that mesh repair of inguinal
hernia does not hurt male fertility. Silber et al. [26] con-
ducted a study on 333 patients with groin hernias and found
that men who had undergone inguinal hernia repair either
during childhood or later did not have lower sperm quality
compared to men who had not undergone groin surgery.
Since fertility cannot be directly measured, this study indi-
rectly assessed fertility in inguinal hernia patients by analyz-
ing peripheral blood testosterone concentration and semen
parameters such as acrosomal enzyme, fructose, semen vol-
ume, and semen concentration. The researchers conducted a
comparative study by analyzing these factors 3, 6, and
12months after surgery and comparing them with the pre-
operative values. No significant differences were observed,
indicating that TAPP combined with biological patches did
not lead to a decline in fertility among inguinal hernia
patients during these postoperative time points.

The study aimed to investigate whether rates of infertility
in patients with inguinal hernia repair differed from those in
the general population. A national registry study [27] was
conducted in Denmark, collecting data on 32,621 male
patients aged 18–55 who underwent one or more inguinal
hernia repairs between 1998 and 2012. The study compared
these patients with 97,805 controls and recorded the number
of children each participant fathered as the primary out-
come. The findings revealed that the number of children
fathered by patients who underwent inguinal hernia repair
using the Lichtenstein technique or laparoscopic surgery was
not lower than expected. Therefore, this study suggests that
male fertility is not negatively affected by inguinal hernia
repair using either Lichtenstein or laparoscopic methods.

The sample size of our study (n= 60) is relatively small
and does not have sufficient statistical power. However, the
findings of our study align with the majority of the existing
literature worldwide.

This study has certain limitations that should be consid-
ered. First, it is important to note that it is a single-center
retrospective study, which may limit the generalizability of
the findings. Additionally, the sample size used in this study
is relatively small. Finally, the study had a relatively short
follow-up period. Therefore, future research should aim to
collaborate with multiple centers to conduct studies with a
larger sample size and longer follow-up time, allowing for
more robust and comprehensive results.

5. Conclusion

The presence of inguinal hernia had no significant effect on
the volume and blood perfusion of male testis. In addition,
TAPP combined with biological mesh has no negative effect
on postoperative reproductive function of male inguinal her-
nia patients of childbearing age, which manifested as a safe
and feasible surgical method.
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