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Background/aim: We aimed to compare the results of unilateral and bilateral varicocele surgery.

Materials and methods: In two referral hospitals, the data of 180 patients who were treated with unilateral and bilateral microscopic
varicocelectomy were retrospectively analyzed. Sperm parameters and spontaneous pregnancy rates were compared in patients who
underwent bilateral and unilateral microscopic varicocelectomy.

Results: The mean age was 29.6 (17-46) years. While 82 patients underwent unilateral varicocelectomy (Group I), 98 patients underwent
bilaterally varicocelectomy (Group II). Forty (48.8%) spontaneous pregnancies occurred in Group I and 59 (60.2%) in Group II. When
we analyzed sperm parameters, the rate of increase in the number of sperm in spermiograms was 17% in Group I and 27.5% in Group II.
The rate of increase in sperm mobility was 58.5% and 50% in Group I and II, respectively. The improvement rate in sperm morphology
was 46.3% in Group I and 56.1% in Group II. There were no significant differences between all these parameters.

Conclusion: In light of our results, although pregnancy rates seemed to be higher in patients who underwent bilateral varicocelectomy,
these results were not statistically significant. Improvement rates in sperm parameters were similar between the patients who underwent

unilateral and bilateral varicocelectomy.
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1. Introduction

Varicocele is the most common cause of correctable male
infertility. Varicocele is seen in 10%-15% of the general
population and it is associated with 30%-35% of the males
with primary infertility and 69%-80% of the males with
secondary infertility (1). Varicocele occurs on the left side
in 90% of the cases and 10% are bilateral. Occurrence on
the right side alone is rather rare (2).

Although the etiology of varicocele is not well known,
it is assumed that several factors such as functional
insufficiency of venous valves draining the testicles and
resulting reflux, oxidative stress, reflux of surrenal-derived
metabolites, and dysfunction of the testicular temperature
conversion system play a role in its pathophysiology (3,4).

Today, the only surgical method in varicocele
treatment is surgical ligation. Varicose veins are ligated
using inguinal and subinguinal techniques. Sometimes
diminished complication rates are targeted by combining
a microscope or loupe in order to preserve the arterial and
lymphatic system (5,6). However, there are no comparative
data on the results of uni- and bilateral varicocelectomy
in the international literature. In this study we aimed
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at comparing sperm parameters and pregnancy rates
in patients who underwent unilateral or bilateral
microsurgical varicocelectomy for primary infertility.

2. Materials and methods

Data of the patients who underwent unilateral or bilateral
microsurgical varicocelectomy between 2009 and 2014
at two centers were analyzed retrospectively. Varicocele
diagnosis was made by genital examination. Indications
of scrotal Doppler ultrasonography were accepted as short
cord, inability of carrying out genital examination because
of obesity, presence of previous inguinal surgery, and
evaluation of right subclinical varicocele in patients with
left clinical varicocele.

Eighty-two patients (45.6%) who underwent unilateral
varicocelectomy were identified as Group I and 98 patients
(54.4%) who underwent bilateral varicocelectomy were
identified as Group II. Preoperative FSH, LH, and total
testosterone levels were measured in all patients. Patients
were evaluated with at least two semen analyses done
15 days apart following a physical exam. Microscopic
varicocelectomy accompanied with loupe/microscope
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was done in patients who had abnormal sperm count and
in those whose testicular volume difference was above
10% between the right and left testicles. All patients were
followed up with a physical exam and semen analysis 3,
6, and 12 months after the treatment. Preoperative and
postoperative semen analyses and spontaneous pregnancy
rates were compared in both groups. Patients with left
clinical or right subclinical varicocele were excluded from
the study.

2.1. Statistical analysis

Data obtained in this study were analyzed with SPSS 20.0.
Frequency and percentage distributions of the data were
given. The chi-square test was used when the dependency
between the groups were examined. Level of significance
was accepted as 0.05; a significant dependency between the
groups was reported at P < 0.05 and dependency between
the groups was insignificant at P > 0.05.

3. Results

The average age of the patients was 29.6 years (n = 180).
The average age of the patients in Group I was 29.2 (n =
82), while it was 29.9 (n = 98) in Group II. Surgery-related
hydrocele or testicular atrophy did not develop in any
patients following microsurgical varicocelectomy.

When sperm parameters were evaluated between the
groups, the rate of patients with normospermia upon
preoperative semen analysis was 58.5% in Group I and
60.2% in Group II, with a total of 59.4%. However, the
rate of patients with normospermia upon postoperative
semen analysis was 75.6% in Group I and 87.8% in Group
II, with a total of 82.2%. Although there was an increase
in the percentage of patients with normospermia in the
postoperative period, this increase was not found to be
statistically significant (P = 0.05).

The rate of the patients with asthenospermia in the
preoperative period in Group I was 90.2%, while it was
82.7% in Group II and 86.1% in total. However, the rate of
patients with asthenospermia upon postoperative semen
analysis was 31.7% in Group I and 22.5% in Group II, with
atotal of 26.7%. Although marked improvements occurred
in rates of motile sperms in postoperative sperm counts
of both groups, there was not a statistically significant
difference between the groups (P = 0.2).

Preoperative normal morphology was 45.1% in
Group I, 37.8% in Group II, and 41.1% in total, while
postoperative normal morphology was 91.5%, 93.9%,
and 92.8%, respectively. Although marked improvements
occurred regarding postoperative normal morphology,
there was not a statistically significant difference between
the groups (P =0.7).

The rate of the patients who had improvement in
concentration was 41.2% in Group I and 69.2% in Group
II; the rate of the patients who had improvement in
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motility (A + B) was 64.8% in Group I and 90.1% in Group
II (Table). Although morphology, number, and motility
improved in both groups, there was not a statistically
significant difference between the groups (P > 0.05).

Spontaneous pregnancy occurred in 99 (55%) of
the patients following surgery. The remaining 81 (45%)
patients were directed to assisted reproduction modalities.
When the distributions between groups were analyzed,
40 pregnancies (48.8%) occurred in Group I and 59
pregnancies (60.2%) occurred in Group II. (Table) There
was not a statistically significant difference between the
groups in terms of pregnancy rates (P = 0.13).

4. Discussion

Infertility is an important problem affecting the mental
health and social life of couples. It is known that a female
factor is solely responsible in 50% of infertile couples, a
male factor is solely responsible in 30%, and both male
and female factors play a role in 20% of cases (7). The
surgical approach still maintains its place as the gold
standard in treatment of varicocele. The aim of surgical
treatment of varicocele is to ligate internal and external (if
any) spermatic veins with preservation of the vas deferens
and lymphatic vessels (8). In order to achieve this, open
surgical approaches (high retroperitoneal, inguinal,
subinguinal, and scrotal) as well as laparoscopic surgery
and, rarely, radiologic embolization methods are used (9).
In inguinal/subinguinal varicocelectomy, a conventional
modality, invisibility of small-sized vessels constitutes
the most important cause of recurrence. The best method
used for decreasing the recurrence rate due to small veins
is microsurgical varicocelectomy performed with an optic
magnifier or microscope. There are studies suggesting
that an operating microscope is more useful than a loupe
magnifier and results are more successful (9-11).

It is well known that varicocele causes structural
disorders of sperm with normal morphology. Sperm
with abnormal morphology do not have the ability to
fertilize the ovum. Progressive testicular damage can be
prevented by abolishing these abnormal veins. Several
studies reported that sperm concentration, morphology,
and motility improved following varicocelectomy and an
increase in spontaneous pregnancy rates was observed.
Varicocelectomy can be performed with a subinguinal,
inguinal, or high inguinal approach. Laparoscopic
approaches or angioembolization also have been tried.
Comparative studies show that, of all these methods,
pregnancy rates and improvements in sperm parameters
were better with subinguinal microscopic varicocelectomy
(12-17).

Studies reported that an increase in bilateral testicular
blood flow was observed in the presence of unilateral
varicocele and blood flow returned to normal following
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Table. Semen parameters and postoperative pregnancy rates of the groups.

Microsurgical varicocelectomy
Statistical analysis
Group I Group II Total
n % n % n % Chi-square |P
Azoospermia 3 3.7 6 6.1 9 5.0
Preoperative concentration Oligospermia 31 37.8 33 33.7 64 35.6 - -
Normospermia 48 58.5 59 60.2 107 59.4
Oligospermia 20 244 12 12.2 32 17.8
Postoperative concentration 3.71 0.05
Normospermia 62 75.6 86 87.8 148 82.2
Pr 232 8 9.8 17 17.4 |25 13.9
Preoperative motility 1.56 0.21
Pr<32 74 90.2 |81 827 |155 86.1
Pr =232 56 683 |76 77.6 | 132 733
Postoperative motility 1.51 0.22
Pr<32 26 3.7 |22 225 |48 26.7
. Normal 37 45.1 37 378 |74 41.1
Preoperative morphology 1.00 0.32
Abnormal 45 549 |61 62.2 106 58.9
) Normal 75 91.5 |92 93.9 167 92.8
Postoperative morphology 0.11 0.74
Abnormal 7 8.5 6 6.1 13 7.2
Existence 40 488 |59 60.2 |99 55.0
Postoperative pregnancy Absent 42 51.2 39 39.8 81 45.0 2.35 0.13
Total 82 100.0 |98 100.0 |180 100.0

Pr: progression.

varicocelectomy. However, it is not well known why
unilateral varicocele resulted in increased bilateral blood
flow. It is suggested that hormonal or neuronal factors
might be important. Contrary to this, some studies
reported that varicocele never altered testicular blood flow
or caused a decrease in blood flow (18,19).

There are a limited number of studies that compared
unilateral and bilateral varicocele treatments. Surgical
treatment is not recommended in subclinical varicocele,
and controversy remains about whether bilateral treatment
should be performed in patients with left clinical or right
subclinical varicocele (20,21). Pasqualotto et al. (22)
analyzed data from 112 patients and compared data of
the patients with left clinical varicocele who underwent
left varicocelectomy with those with left clinical and
right subclinical varicocele who underwent bilateral
varicocelectomy. They showed that pregnancy rates and
improvement in semen parameters were higher in patients
who underwent bilateral surgery. In another study that
compared patients who underwent bilateral or unilateral
varicocelectomy, sperm count and concentration
parameters showed greater improvement in bilateral
varicocelectomy than unilateral varicocelectomy patients
(23).

Libman et al. (24) performed bilateral varicocelectomy
in 157 patients and left varicocelectomy in 212 patients
who had bilateral varicocele (left grade 2-3 and right
grade 1) and compared sperm count and pregnancy rates.
Sperm motility improvement percentage (8% vs. 4.4%)
and spontaneous pregnancy rates (49% vs. 36%) were
higher in the bilateral varicocelectomy group. The same
study showed that although pregnancy rates in patients
who underwent assisted reproduction methods were not
statistically significant, they were higher in patients who
underwent bilateral varicocelectomy (64% vs. 51%). On
the other hand, there are studies showing that in patients
with low-grade bilateral varicocele, performing a left
varicocelectomy alone would be sufficient (25).

In a prospective study, Fujisawa et al. (26) compared
the data from 75 patients with bilateral varicocele who
underwent bilateral varicocelectomy and 34 patients
with unilateral varicocele who underwent unilateral
varicocelectomy. When semen analyses at the 18th
postoperative month were evaluated, sperm concentrations
in patients who underwent bilateral varicocelectomy had
increased from 8 million/mL to 23.4 million/mL, while
sperm concentrations in patients who underwent unilateral
varicocelectomy had increased from 8.1 million/mL to
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26.9 million/mL. Motility improvement rates increased
from 38.9 million/mL to 43.1 million/mL and from 39.6
million/mL to 45.4 million/mL, respectively. Increases
in motility and concentration were similar between the
groups. On the other hand, these authors interestingly
reported that sperm morphology was not affected in either
group.

In our study, sperm concentration, motility, and
morphology improved significantly in patients who
underwent unilateral and bilateral varicocelectomy, while
no significant difference was noted between the groups.
Similarly, there was not any difference between the two
groups in terms of postoperative pregnancy rates.
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