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Abstract 

Background: Varicocele presents as the most frequent cause of infertility in men. Most reports showed that varico-
celectomy has a significant impact on male fertility and reproductive outcome. This study aims to evaluate the safety 
and effectiveness of scrotal–inguinal microsurgical varicocelectomy in treating male infertility.

Methods: We prospectively studied preoperatively and postoperatively (at 3 and 6 months) 86 consecutive patients 
diagnosed with varicocele, abnormal semen parameters, and infertility, undergoing scrotal–inguinal microsurgical 
varicocelectomy. Semen test was performed before surgery and at 3 months and 6 months after surgery. The repro-
ductive events were short-term followed up.

Results: The median age of the patient was 32.9 ± 5.1 (20–43). Two cases (2.7%) had a minor infection of the scrotum 
incision, who were well treated by appropriate antibiotics. After operation, total sperm count and the percentage of 
motile sperms at 3 months and 6 months were significantly higher than those pre-varicocelectomy, respectively. In 
total, 26.7% (23/86) of all couples achieved a spontaneous pregnancy. Late complications such as testicular atrophy, 
hydroceles, and recurrent varicocele have not occurred.

Conclusions: Scrotal–inguinal microsurgical varicocelectomy is an acceptable method in treating male infertility due 
to high rate of reproductive outcomes and very low rate of complications.
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1  Background
A varicocele is determined as abnormal tortuous and 
dilated veins in the pampiniform venous plexus of the 
scrotal sac. The prevalence of varicocele is between 15 
and 20% of the men, up to 35% of male patients with 
infertility, and 75–81% of secondary male infertility 
[1]. It is proven that the presence of varicocele is cor-
related with a risen risk of abnormal sperm parameters 
[2–4]. Despite the mechanisms that have not yet been 
thoroughly described, it is possible to be multifactorial. 
Therefore, the management of varicoceles has been one 
of the resolutions of male reproductive medicine in the 
modern era.

Varicoceles are now known as the most cause of male 
infertility that could be surgically repaired [5]. Several 
surgical techniques have been applied for varicocele 
treatment, such as open surgical ligation of the spermatic 
vein, microsurgical varicocelectomy, and laparoscopic 
varicocelectomy. Each method has its advantages and 
disadvantages, and different results have been reported 
in many previous studies [6–8].

Among varied surgical techniques, microsurgical vari-
cocelectomy has been known as the golden standard for 
varicocele treatment recently because of its high rate of 
success and very low rate of complications [6, 9]. The 
most common approaches are retroperitoneal abdomi-
nal laparoscopic, infra-inguinal, and sub-inguinal below 
the groin or intrascrotal [10, 11]. According to Fretz, 
the scrotal approach is no longer considered due to the 
higher risk of damage to the spermatic arteries and result-
ant testicular atrophy [12]. But from our experience, the 
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scrotal–inguinal approach is easier, straightforward, and 
faster as compared to inguinal approach. Therefore, we 
carried out this study to evaluate the safety and effective-
ness of scrotal–inguinal microsurgical varicocelectomy 
in treating male infertility.

2  Methods
2.1  Study population
Between January 2018 and February 2020, we prospec-
tively studied preoperatively and postoperatively (at 3 
and 6 months) 86 consecutive male patients with varico-
cele, abnormal semen parameters, and infertility, under-
going scrotal–inguinal microsurgical varicocelectomy. 
All operations were performed by only one urologist who 
had more than ten years of experience in microsurgical 
technique.

We included varicoceles according to the American 
Society for Reproductive Medicine and Society for Male 
Reproduction and Urology’s Practice Committee report 
[4] when each of the following criteria are met: (1) The 
varicocele is palpable on physical examination of the 
scrotum; (2) the couple infertility for at least 12 months; 
(3) the male partner had at least one alteration semen 
parameter; (4) none of the other contributing male risk 
factors; and (5) his wife confirmed fertile at the date of 
evaluation. We excluded from this study the patients with 
azoospermia or with others like multiple risk factors, 
abnormality in his wife.

2.2  Surgical technique
The decision to treat was taken by an andrology team 
including andrologists, urologists, gynecologists, and 
biologists. The couple was provided with comprehensive 
information on the advantages and complications of the 
surgical technique. All patients underwent a unilateral 
microsurgical varicocelectomy.

Using either spinal or general anesthesia, two 2‐cm 
incisions were made (scrotal and inguinal incision, as 
shown in Fig.  1). The spermatic cord was identified, 
and its fascia was opened. Under 10× microscopic 

magnification, the external and internal spermatic 
veins were identified (Fig.  2) and ligated using either 
sutures or surgical clips, while preserving the internal 
spermatic arteries, deferential artery, vasal vein, and 
lymphatic vessels (Fig.  3). Testicular biopsy was also 
performed in most cases to determine whether patients 
may benefit from varicocele repair [13, 14].

2.3  Semen analysis
A semen analysis was performed once before the sur-
gery and at least two times after the surgery at the third 
and sixth month. Sperm count and total motile sperm 
count (TMSC) were calculated. The TMSC was calcu-
lated using the following formula: TMSC = ejaculate 
volume × concentration × motile fraction.

Semen samples were examined within 60  min after 
ejaculation in order to maintain the quality of the 
specimen.

2.4  Statistical analysis
Outcome variables included: sperm concentration, 
percentage of motile sperms, spontaneous pregnancy, 
early and late complications. Postoperative complica-
tions were recorded and graded as per Clavien–Dindo 
classification. Subsequently, all patients were contacted 
by telephone in February 2020 to determine the repro-
ductive events.

SPSS version 20 was used for statistical analy-
sis. Descriptive statistics were used for semen health 
parameters at the 3- and 6-month stages. A paired 
T-test (or Wilcoxon test in case of not normally con-
tributed data) was used to compare the evolution of 
sperm quality between the pre-operational level and 
the 3- and 6-month review.

Fig. 1 Scrotal and inguinal skin incision
Fig. 2 The varicocele was clearly identified under the microscope at 
10 power magnification
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3  Results
A total of 86 consecutive men with palpable varicocele 
and infertility participated in our study. The median of 
age was 32.9 ± 5.1 years (range 20–43). The pre- and post-
operative semen parameters are shown in Table 1. After 
operation, the mean (± SE) of total sperm count and the 
percentage of motile sperms at 3 months and 6 months 
were significantly higher than those pre-varicocelectomy.

The median follow‐up period for reproductive outcome 
was 12.9 months (range 2–19 months).

The first spontaneous pregnancy in a couple was 
informed at 2 months after surgery. Cumulatively, 26.7% 
(23/86) of all couples achieved a pregnancy at the end of 
follow-up.

Out of the 63 patients that did not have pregnancy 
outcome data, 12 patients were histopathologically con-
firmed with testicular hyalinization. The remaining 51 
patients were not significantly different from the 23 
men with available pregnancy data with respect to ini-
tial sperm concentration, sperm motility, or age (male 
patients and spouse) (data not shown).

Postoperative events: Two cases (2.7%) get a minor 
infection of the scrotum incision within one week after 
surgery, who were well treated with appropriate antibiot-
ics. Late complications such as testicular atrophy, hydro-
celes, and recurrent varicocele have not occurred within 
a 6-month postoperative follow-up.

4  Discussion
The target of varicocele treatment is to obstruct the 
refluxing venous drainage to the testis while maintain-
ing arterial inflow and lymphatic drainage as much as 
possible [15, 16]. Many surgical techniques have been 
suggested. A number of studies have been reported, 
and they showed somewhat different outcomes, such 
as for pregnancy rates and potential complications [17]. 
According to Fretz, the scrotal approach is no longer 
considered to perform due to the higher risk of damage 
to the spermatic arteries and resultant testicular atrophy 
[12]. But in our experience, the scrotal–inguinal micro-
surgical varicocelectomy had many advantages that were 
proven in our series with a high success rate and very low 
potential complication. Furthermore, via the scrotal inci-
sion, the testicle was also examined in order to perform 
biopsy in most cases. This is the reason we prefer unilat-
eral scrotal–inguinal microsurgical varicocelectomy in 
treating male infertility at our hospital recently to other 
surgical technique, such as inguinal microsurgical vari-
cocelectomy. To our knowledge, this is the first paper 
using the scrotal–inguinal microsurgical technique for 
varicocelectomy.

The microsurgical varicocelectomy is an innova-
tive technique that allows the ligation of all of the veins 
except the vasal vein while protecting the testicular artery 
and lymphatics, leading to a minimal rate of varicocele 

Fig. 3 The spermatic cord has been dissected through the inguinal skin incision

Table 1 Preoperative and postoperative comparison of semen parameters

Description Preoperative values 3 months 6 months

Number of patients 86 62 41

Sperm count × 106/mL (mean) 10.01 ± 4.8 (0–178) 21.19 ± 6.8 (0–160) 16.96 ± 5.3 (0–110)

(p value) p = 0.038 p = 0.001

Motility% (mean) 3.88 ± 1.2 (0–28) 12.52 ± 2.3 (0–37) 16.04 ± 2.9 (0–40)

(p value) p = 0.0001 p = 0.0001
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recurrence and postoperative complications [18]. During 
microsurgical operation, delivery of the testicle provides 
direct visual access to all avenues of testicular venous 
effluent, which leads to a significantly decreased rate of 
varicocele recurrence [19].

Our data were consistent with most previous studies 
that varicocele repair had a positive impact on semen 
parameters. Agarwal et  al. [20] conducted a meta-anal-
ysis from 17 studies to evaluate the efficacy of surgical 
varicocelectomy (inguinal microsurgery or high ligation) 
in developing semen parameters, including both observa-
tional studies and randomized clinical trials. The target 
population was men diagnosed infertile with clinically 
examined unilateral or bilateral varicocele and at least 
one alteration semen parameter. The results presented 
that the total sperm count increased by 9.71 × 106/
mL (p < 0.00001), and sperm motility increased by 
9.92% (p < 0.0001) after performing a microsurgical 
varicocelectomy. Similarly, the sperm count increased 
by 12.03 × 106/mL (p = 0.0002), and sperm motility 
increased by 11.72% (p = 0.002) after doing a high liga-
tion varicocelectomy.

Baazeem et al. [21] carried out a similar meta-analysis 
study that consisted of only randomized clinical trials, 
but several studies for interventional radiology (emboli-
zation) as well as operation were included in their study. 
Sperm concentration, total sperm motility, and pro-
gressive motility before and after operation of clinical 
varicocele were investigated. The results suggested that 
varicocelectomy is correlated with a significant increase 
in sperm count, and total as well as progressive motil-
ity. In a meta-analysis conducted by Schauer et  al. [22], 
they investigated the influence of 3 operative methods 
(sub-inguinal varicocelectomy, the inguinal approach, 
and high ligation) for varicocelectomy on sperm param-
eters (concentration and motility) and indicated that 
varicocelectomy could significantly improve the sperm 
concentration and motility regardless of operative meth-
ods. Besides, varicocele was correlated with sperm DNA 
damage, and this sperm pathology might be a secondary 
to varicocele-mediated oxidative stress. Some studies 
presented that varicocelectomy could reverse this sperm 
DNA damage [23].

Regarding the influence of varicocele treatment on the 
reproductive outcomes, our study showed 26.7% (23/86) 
of all couples achieved a spontaneous pregnancy within 
a short-term follow-up. The pregnancy rate in our study 
was lower than in other reports because out of the 63 
patients that did not have pregnancy outcome data, 12 
patients were histopathologically confirmed with tes-
ticular hyalinization. Therefore, diagnostic testicular 
biopsy during varicocele repair contributes a realistic and 
important role [13, 14].

In 2009, Cayan et al. [24] evaluated the pregnancy rate 
after varicocelectomy from 36 studies to find out the best 
surgical method based on the reproductive outcomes. 
They defined that the microsurgical varicocelectomy has 
a higher rate of spontaneous pregnancy and lower post-
operative varicocele recurrence than conventional sur-
gical methods and radiological intervention in treating 
male infertility.

In 2011, Diegidio et al. [25] analyzing from 33 studies 
with 5000 male patients with infertility showed similar 
results. The overall rate of pregnancy was reported to 
be 38.37%, which was highest for the group performing 
microsurgical sub-inguinal and the microsurgical ingui-
nal operation (44.75% and 41.78%, respectively). Other 
surgical methods seem to obtain a lower rate of preg-
nancy outcomes compared with the microsurgical vari-
cocelectomy. For example, the pregnancy rate with the 
laparoscopic technique was 27.5%, 30.1% for the conven-
tional inguinal surgery, and 34.2% for the Palomo surgical 
technique.

Our study has some limitations. The small sample size, 
short-term follow-up, and lack of assisted reproductive 
techniques were known as the reasons for the spontane-
ous pregnancy rate in our study being lower than that 
in other reports. Furthermore, the absence of a control 
group made it less significant to prove efficacy of this sur-
gical technique.

5  Conclusion
Our study highlights that scroto-inguinal microsurgi-
cal varicocelectomy is an excellent option for the treat-
ment of male infertility because it has acceptable rates 
of reproductive outcomes and very low risk of complica-
tion. Further studies are strongly recommended in the 
field with a larger sample size and long-term follow-up to 
ascertain conclusions drawn from this study.
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