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INTRODUCTION

Varicocelectomy is a common surgery for infertility. It is 
reported that 30% to 40% of infertile men have a palpable 
varicocele, whereas the prevalence of a varicocele in the 
general population is about 15% [1]. Several theories have 
been proposed to explain the harmful effects of varicocele 
on sperm quality, including the possible effects of  heat, 
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pressure, oxygen deprivation, and toxins. Despite many 
individual studies reporting improvements in sperm count 
and the natural conception rate after varicocele repair, 
conflicting opinions remain as to whether a varicocele repair 
improves fertility in individuals with severe oligospermia 
(sperm concentration <5 million/mL) [2].

Various surgical approaches have been advocated for 
varicocelectomy. These include traditional open varicocelec­
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tomy, microsurgical varicocelectomy, and laparoscopic 
varicocelectomy [3,4]. Cayan et al. [4] concluded that the 
microsurgical varicocelectomy technique results in a higher 
spontaneous pregnancy rate and lower postoperative 
recurrence and hydrocele formation than do conventional 
varicocelectomy techniques in infertile men. 

The present study aimed to address the benef its 
of  microsurgical varicocelectomy in men with severe 
oligospermia (<5 million/mL) and clinically palpable 
varicocele in terms of  the spontaneous pregnancy rate 
(without assisted reproductive techniques) and improvement 
in semen analysis parameters (sperm concentration, sperm 
motility, and sperm morphology). 

MATERIALS AND METHODS

We retrospectively selected 56 couples who had presented 
with primary infertility for more than 18 months in our 
andrology clinic from 2008 to 2015. We included oligospermic 
men with either unilateral or bilateral clinical varicocele 
and a healthy female partner. We excluded patients with a 
history of cryptorchidism, infection, or subclinical varicocele. 
We assessed the subset of patients with oligospermia (sperm 
concentration between 0.2 and 20 million/mL). All men 
had at least two semen analyses performed before and two 
semen analyses performed after surgery. All semen analyses 
were done at the same laboratory. Samples were obtained by 
masturbation after 3 to 5 days of sexual abstinence. After 
liquefaction of semen, standard variables (volume, density, 
motility, and morphology) were obtained. 

We used the following clinical criteria to grade the 
varicoceles: grade I, clinically palpable on Valsalva maneu­
ver; grade II, clinically palpable in standing position without 
Valsalva maneuver; and grade III, visible varicoceles 
in standing position. In-office Doppler examination for 
retrograde flow in the dilated veins was also performed.

We referred to the World Health Organization (WHO) 
guidelines for grading motility, as follows [5]: grade A, rapid, 
progressive motility; grade B, sluggish, progressive motility; 
grade C, total progressive motility; grade D, nonprogressive; 

grade E; nonmotile. Sperm concentration was also 
determined according to the WHO guidelines [5]. Patients 
were divided into three groups: mild (10–19.9 million/mL), 
moderate (5–9.9 million/mL), and severe (<5 million/mL) 
oligoasthenozoospermia. 

All patients underwent microsurgical subinguinal va­
ricocelectomy under spinal anesthesia performed by a single 
surgeon using a Karl Zeiss operating microscope with a 
magnification of from 10× to 20×. The surgical technique 
included a subinguinal approach, ligation of posterior cre­
masteric vessels, and preservation of the testicular artery, 
vasal vein, and lymphatic vessel. Before closure, the cord 
was scanned for remnant veins. Closure was done with 
absorbable sutures. Semen analysis was obtained after a 
minimum of 3 months of surgery and then every 3 months 
until 12 months. Follow-up was conducted by chart review 
and telephone calls about 12 months after the last patient 
treatment. The outcome measures were as follows: (i) 
changes in semen variables and (ii) spontaneous pregnancy 
rates. Our Institutional Review Board of Lilavati Kirtilal 
Mehta Medical Trust (LKMMT) Research Centre approved 
this study (approval number: 4/18/4).

Statistical analysis
Statistical analysis was carried out using IBM SPSS 

Statistics ver. 20.0 software (IBM Co., Armonk, NY, USA). 
The results for normally distributed continuous data 
were presented as the mean±standard deviation (SD), 
and categorical data were presented as number (n) and 
percentage (%). The significance between preoperative 
and postoperative changes in both groups was studied by 
using Student’s paired t-test. A p-value of less than 0.05 was 
considered to be statistically significant.

RESULTS

Our study included of total 56 men with clinical vari­
cocele and oligoasthenospermia. Patients ranged in age 
from 23 to 32 years (SD, ±4.4 years). Duration of infertility 
ranged from 1.5 to 8 years (SD, ±1.44 years; Table 1). Of 56 

Table 1. Baseline (preoperative) variables of the different groups

Variable Group 1 (mild) Group 2 (moderate) Group 3 (severe)
No. of cases 8 13 35
Age (y)
   Men 30.8±4.1 29.9±3.6 28.2±4.3
   Women 27.4±3.1 26.9±2.9 27.3±3.8
Duration of infertility (y) 3.2±1.41 3.13±0.84 3.16±1.52

Values are presented as number only or mean±standard deviation.
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men, 48 had clinical varicoceles on both sides, 8 had clinical 
varicoceles on the left side only, and no patient had a 
varicocele on the right side. On the right side, 27 patients 
had grade I, 16 had grade II, 5 had grade III, and 7 had no 
varicoceles on physical examination; 1 man had a right 
orchidectomy in the past. On the left side, 2 patients had 
grade I, 16 had grade II, and 38 had grade III varicoceles.

Other variables that were recorded were preoperative 
testicular volume, semen volume, sperm density, and sperm 
motility. Mean preoperative semen volume was 2.4±0.55 mL. 
Mean testicular volume was 17±3.2 and 15.5±4.06 mL on the 
right and left side, respectively. Of the 56 men, 47 underwent 
bilateral microscopic varicocelectomy and 9 underwent 
left microsurgical varicocelectomy. The spontaneous pre­
gnancy rate in the mild, moderate, and severe oligoasthe­
nospermia groups was 62.5%, 46.2%, and 37.1% (Table 2). 
The mean duration of  spontaneous pregnancy from the 
date of surgery was 5.2±2.01 months (range, 2–8 months). 
Sperm density in patients with mild, moderate, and 
severe oligoasthenospermia increased from 16.23 million/
mL preoperatively to 42.42 million/mL postoperatively, 
from 7.10 million/mL preoperatively to 19.38 million/mL 
postoperatively, and from 2.26 million/mL preoperatively to 
14.09 million/mL postoperatively, respectively, as shown in 
Table 3. The results of pre- and postoperative sperm motility 
are shown in Table 4. Overall, morphologically normal 
sperm improved from 39.91%±14.92% to 44.74%±15.17% 

(p-value=0.00026).

DISCUSSION

Varicoceles affect spermatogenesis in men by means 
of various pathophysiologic factors that are manifested as 
abnormal semen parameters such as low sperm density, 
decreased sperm motility, and a high percentage of abnormal 
sperm.

1. Spontaneous pregnancy rate and sperm density
Many randomized controlled trials have shown signi­

ficant improvements in semen parameters after varicocelec­
tomy in infertile men with oligospermia (i.e., having a 
sperm count below 20 million/mL) [6-8]. Agarwal et al. [7] 
analyzed 17 studies reporting outcomes of  microsurgical 
varicocelectomy and high-ligation series for varicocele 
treatment and demonstrated that surgical varicocelectomy 
significantly improves semen parameters in infertile men 
with palpable varicoceles and abnormal semen analysis. 
However, very few randomized controlled studies have 
shown improvement in the spontaneous pregnancy rate 
in patients with severe oligoasthenospermia who undergo 
microsurgical varicocelectomy. Enatsu et al. [2] evaluated 
infertile men with severe oligoasthenozoospermia, and of 
102 patients, mean sperm concentration increased from 
2.4 to 11.6 million/mL (p<0.001) and mean sperm motility 

Table 4. Preoperative and postoperative motility in the different groups

Motility Preoperative (%) Postoperative (%) p-value
Grade 1 6.07±8.95 10.60±11.68 0.0018
Grade 2 16.39±10.44 22.59±12.49 0.0038
Grade 3 22.44±15.23 32.16±21.64 0.00027

Values are presented as mean±standard deviation.

Table 3. Preoperative and postoperative sperm density in the different groups

Variable Group 1 (mild) Group 2 (moderate) Group 3 (severe)
Density (106/mL)
   Pre 16.23±2.79 7.10±1.31 2.26±1.56
   Post 42.42±19.08 19.38±15.24 14.09±16.81
p-value 0.028 0.049 0.026

Values are presented as mean±standard deviation.

Table 2. Impregnation rate in the different groups

No. of total cases No. of spontaneous pregnancies Success rate (%) 
Group 1 (mild) 8 5 62.5
Group 2 (moderate) 13 6 46.2
Group 3 (severe) 35 13 37.1
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improved from 32.8% to 42.2% (p=0.0024), but the wives of 
only 17 men (16.7%) conceived naturally. In a uncontrolled 
study, Ishikawa et al. [9] evaluated infertile men with 
severe oligospermia (mean sperm density of 2.3 million/mL) 
and reported mean improvement in postoperative sperm 
density of  9.2 million/mL. They also reported that 7% of 
men with severe oligoasthenozoospermia achieved paternity 
through unassisted pregnancies [9]. In our study of  56 
men, we placed the men into groups with mild, moderate, 
and severe oligospermia. In the mild oligospermia group, 
mean preoperative sperm density was 16.23 million/mL 
and postoperative mean sperm density was 42.42 million/
mL (p-value=0.028). In the moderate oligospermia group, 
mean preoperative sperm density was 7.10 million/mL 
and postoperative mean sperm density was 19.38 million/
mL (p-value=0.049). In the severe oligospermia group, 
mean preoperative sperm density was 2.29 million/mL 
and postoperative mean sperm density was 14.09 million/
mL (p-value=0.026). The above f indings suggest that 
there were statistically significant improvements in all 
three oligospermic groups. Our data showed spontaneous 
pregnancy rates of  62.5%, 46.2%, and 37.1% in the mild, 
moderate, and severe oligospermia groups, respectively 
(Table 2). Intracytoplasmic sperm injection provides 
fertilization rates of 45% to 75% per injected oocyte when 
surgically retrieved epididymal or testicular spermatozoa 
are used. Clinical pregnancy rates reported in the recent 
literature range from 26% to 57% and delivery rates from 
18% to 75% [10-16]. These findings suggest that there is a 
role for microsurgical subinguinal varicocelectomy even in 
severe oligospermia for treating infertile couples and that 
spontaneous, natural pregnancy can be achieved. These 
findings should be considered before subjecting these couples 
to assisted reproductive techniques.

2. Motility and morphology
Richardson et al. [3] reviewed 21 studies that evaluated 

the impact of  varicocelectomy on sperm motility in 
3,676 patients. Six of these studies did not demonstrate a 
significant improvement in sperm motility, although in 
each there was a trend toward improvement. Two stu­
dies had mixed results. Hussein [17] reported significant 
improvement in motility from a preoperative mean of 
24±13.9 million/mL to a postoperative mean of  28.6±17.6 
million/mL (p-value<0.0001), whereas Orhan et al. [18] were 
unable to show significant improvement in sperm motility 
in 147 patients. In our study, we evaluated motility, and 
mean the percentages of  sperm with grade A, grade B, 
and grade C motility preoperatively were 3.9%, 16.66%, and 

20.52%, respectively. These percentages improved to 10.6%, 
22.59%, and 32.16%, postoperatively, respectively (Table 4). In 
Richardson’s review, of 14 studies reporting data for 2,166 
patients, 6 showed a significant improvement in morphology, 
7 did not, and 1 had mixed results [3]. In our study, the 
percentage of  sperm with normal morphology improved 
from a preoperative mean of 39.91% to a postoperative mean 
of 44.74%.

CONCLUSIONS

To conclude, we found that microsurgical subinguinal 
varicocelectomy significantly improves the spontaneous 
pregnancy rate and sperm density in patients with severe 
oligospermia (sperm count <5 million/mL) and thus provides 
a good option for such patients to achieve natural pregnancy 
before trying assisted reproductive techniques.
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