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Comparison of the Effects
of Varicocelectomy and Oral
L-carnitine on Sperm Parameters in

Infertile Men with Varicocele

ABSTRACT

Background: Varicocele is defined as dilated and twisted veins
of the pampiniform plexus in the spermatic cord. It is the most
common cause of male infertility. There are various medical and
surgical procedures for the treatment of this disease.

Aim: This study was aimed to compare the effects of oral
administration of L-Carnitine and varicocelectomy on
spermogram parameters.

Materials and Methods: This study was conducted as a double
blind clinical trial without randomization. Inclusion criteria were,
all married infertile men with varicocele. Patients chose their
treatment personally and spermogram was carried out for all
patients before and after the third and sixth months of treatment.
Then, the sperm parameters of the two groups were compared
using repeated measures ANOVA.

INTRODUCTION

Varicoceleis defined as dilated and twisted veins of the pampiniform
plexus in the spermatic cord [1,2]. It is the most common cause
of male infertility and is observed in almost 15% of the general
population, in 35% to 40% of men with primary infertility, and
about 2/3 of men with secondary infertility [2-5].

Evidence shows that varicocele decreases the quality of semen
and fertility in men [6,7]. Reduced sperm motility is the most
common disorder observed in the spermogram of patients with
varicocele. Varicocele causes a progressive decrease in the
activity of testis and eventually leads to testicular atrophy, so that
azoospermia or severe oligospermia is observed in 4.3% to 13.3%
of patients [8].

Various medical and surgical procedures are used for
the treatment of this disease many studies have reported
the effectiveness of varicocelectomy in semen analysis and
subsequent partial recovery of infertile men with varicocele, so
that following the above procedure, significant improvements were
observed in semen quality in most people with severe oligospermia
[9-13]. There are still some debates about the need for surgery
in low grades of varicocele [10,14,15]. There are few alternative
therapeutic methods such as medical therapy [16-18]; however, to
achieve a successful therapeutic strategy is still difficult.

L-Carnitine may cause its effect through improving the condition
in the luminal environment of the epididymis. It is necessary for
beta oxidation of fatty acids in mitochondria and helps to continue
the energy supply through the transfer of fatty acids from cytosol
to mitochondria [19]. However, there are still many debates on
the effects of L-Carnitine and its possible mechanism [20]. In
addition, L-Carnitine can imitate the effects of glucocorticoid that
also suppresses the macrophages in the semen [21]. L-Carnitine
is a derivative of lysine and methionine amino acid [19]. Free
L-Carnitine is required for beta oxidation of long chain fatty acids
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Results: In our study, trend of sperm count in the surgery group
changed from 22 to 28.61 million (vs 34.6 to 45.37 in L-Carnitine
group), motility changed from 21.74 to 35.38 percent (vs 33.9 to
47.48 in L-Carnitine group), normal sperm morphology changed
from 46.25 to 60 percent (vs 56.61 to 69.7 in L-Carnitine group)
and volume of semen changed from 3.5 to 4.17 cc (vs 2.95 to
4.33 in L-Carnitine group). These values were not statistically
different between the two groups.

Conclusion: Based on the results of this study, we can say that
medicinal treatment by administration of oral L-Carnitine is as
effective as varicocelectomy in improving semen parameters
and can be used as an alternative to surgery for varicocele
grade Il.
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in mitochondria. It also protects DNA and cell membranes from
the damage caused by free O, radicals [19].

The highest concentrations of L-Carnitine is found in the human
epididymis with the highest concentration of 2,000 times more
than what is found in the blood serum [22,23]. Some studies have
proved the effectiveness of oral administration of L-Carnitine for
men who have a variety of sperm disorders [24,25]. Besides,
several other studies have also shown decreased L-Carnitine
levels in the seminal fluid of infertile men [22,23,26].

Other studies found that, in patients treated with a daily dose of
2-3g of oral carnitine, sperm motility and count improved [19,26].
However, previous studies have reported L-Carnitine effect on
sperm motility and sperm count differently [22,23,26]. Results of a
meta-analysis conducted by Zhou in 2007 to compare L-Carnitine
with a placebo showed positive effect of carnitine in male fertility
[24]. But, to our knowledge no study was conducted to compare
the effects of surgical treatment and oral administration of
L-Carnitine on men’s fertility.

AIM

The study was conducted with the aim to compare the effect of
L-Carnitine and surgical procedure on sperm parameters.

MATERIALS AND METHODS

This was a quasi experimental trial study (without randomization)
approved by the ethics committee of Kurdistan University of
Medical Sciences and conducted in 2015 from April to September.
Participants were all infertile men with varicocele who were referred
to the Urology Clinic of Tohid hospital in Sanandaj, Iran. Although
based on possible differences in post treatment motility of 3.8% (+
3.8), type | error of 5%, and study power of 90% the sample size
was calculated as 22 patients in each group, but we conducted
our study on 35 patients in each group.
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Inclusion criteria was infertile married men with varicocele grade
II'and higher. Exclusion criteria were testicular atrophy, hormone
imbalance (including gonadotropin, testosterone, and prolactin),
ejaculation disorders and anatomical abnormalities of the urinary
tract including hypospadias, stenosis, urinary tract infection,
azoospermia and medication during the previous three months.
After explaining the objectives of the study to the patients they
signed the informed consent. When patients were informed about
surgical or medicinal method they chose their desired method of
treatment. Three patients with testicular atrophy and five other
patients with hormonal imbalance were excluded from the study.
Finally 31 patients in each group were studied.

Varicocele is graded at the time of the initial physical examination
according to the Dublin grading system [27] as grade | (Palpable
only with Valsalva; invisible), grade Il (Palpable even without
Valsalva, but still invisible) and grade Il (Easily visible through
scrotal skin) [28].

The patients in each group underwent a spermogram test by a
laboratory expert who was not aware of the grouping. Patients
were informed not to have sexual intercourse in the previous 48 -
72 hours. Then, patients in the surgery group underwent inguinal
surgery and medicinal group were started on an oral dose of 250
mg L-carnitine four times a day for six months. Then three and
six months after surgery and medication, another spermogram
was conducted with the same method. Sperm count, motility and
concentration were assessed post treatment.

STATISTICAL ANALYSIS

The data were analysed with Statistical Package for the Social
Science (SPSS Inc, Chicago, lllinois, USA) version 16.0. We used
independent t-test to compare independent quantitative variables
(sperm count, sperm motility, sperm volume, pH, RBC and WBC)
in both groups. Fisher-exact test was used to compare smoking
and grading in both groups. Also, spearman coefficient was used
to evaluate correlation between duration of infertility and sperm
parameters. At last, sperm parameters in both groups were
compared using repeated measures. The p-value less than 0.05
was considered as significant.

RESULTS

We studied 70 infertile patients with varicocele referring to the
clinic. Three patients with testicular atrophy and five other patients
with hormonal imbalance were excluded from the study. Then

70 patients
were
evaluated
8 patients
> were
v excluded
62 patients

were allocated

y A

L-Carnitine Surgery
(n=31) (n=31)
v v
31 were 31 were
analysed analysed

[Table/Fig-1]: Flow chart of study participants.
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we conducted the study on the remaining 62 patients who were
diagnosed with varicocele [Table/Fig-1].

Patients were 19 to 41 years with a mean age of 29.06 years.
Demographical questionnaire showed that 28 patients (45.2%)
were self-employed, 21 patients (33.9%) were employees, two
patients (3.2%) were unemployed, seven patients (11.3%) were
students, and four patients (6.5%) were engineers. Three of the
patients had elementary education (4.8%), two patients finished
junior high school (3.2%), one patient was studying at the high
school (1.6%), 22 had finished high school (35.5%), and 34
patients had post secondary education (54.8%).

A total of 35 patients (56.4%) had grade Il and 27 (43.6%) patients
had grade lll varicocele [Table/Fig-2].

All the patients were married. 41 patients were non-smokers.
Duration of the infertility ranged from 1 to 9 years, with a mean
of 3.3 years. No statistically significant correlations was observed
between duration of infertility and sperm volume (rs= -0.026, p =
0.87), matility (rs= -0.168, p= 0.29), and sperm count (rs= -0.214,
p=0.18).

There was no statistically significant difference between average
sperm count and sperm concentration in varicoceles grades 1 and
2; however, sperm moatility in varicocele grade Il was significantly
lower than grade Il (p < 0.001). In the surgery group, frequency of
grade Il varicocele was higher (p < 0.001). Average sperm count,
sperm motility, sperm volume, and pH in L-Carnitine group were
significantly higher than surgery group (p < 0.05) [Table/Fig-3].

Average sperm count in the surgery group before the study was
22 million (vs 34.6 in L-Carnitine group) which rose to 28.61 million
after six months (vs 45.37 in L-Carnitine group). The average
motility in the surgery group before the study was 21.74 percent
(vs 33.9 in L-Carnitine group) which increased to 35.38 percent
after six months (vs 47.48 in L-Carnitine group). The average
normal sperm morphology in the surgery group prior to the study
was 46.25 percent (vs 56.61 in L-Carnitine group) which increased
to 60 percent after six months (vs 69.7 in L-Carnitine group). The
average volume of semen in the surgery group prior to the study
was 3.5 cc (vs 2.95 in L-Carnitine group) which increased to 4.17
cc after six months (vs 4.33 in L-Carnitine group) [Table/Fig-4].

Variable Surgery L-Carnitine p-value
(n=31) (n=31)

Varicocele Grading, no (%) <0.001"
Grade Il 8 (25.8%) 27 (87.1%)
Grade Ill 23 (74.2%) 4 (12.9%)
Smoking, no (%) 9 (29%) 6 (19.4%) 0.374
Sperm Count, no, million (SD) 22 (£14.78) 34.6 (£26.53) | 0.025"
Sperm Motility, percent (SD) 21.74 (#8.05) | 33.9 (+10.44) | <0.001*
Sperm Concentration, no, 3.57 (x1.47) 2.95 (+0.87) 0.05
million/ml (SD)
pH 7.35 (+0.25) 7.54 (+0.29) 0.008t
RBC, no (SD) 1.7 (£0.8) 1.75 (+1.23) 0.89
WBC, no (SD) 2.5 (+1.31) 2.47 (+1.67) 0.956

[Table/Fig-2]: Comparison of the frequency of varicocele grades in different study
groups.

T statistically significant
SD: standard deviation

Variable Grade Il Grade Il p-value
(n=35) (n=27)
Sperm Count, no, million (SD) 31 (x24.7) 24 (£18.1) 0.203
Sperm Motility, percent (SD) 32 (£10.9) 22 (+8.4) <0.001"
Sperm Concentration, no, million/ml (SD) | 3.17 (+1.06) | 3.38 (+1.45) | 0.524

[Table/Fig-3]: Comparison of sperm parameters in different grades of varicocele.

T statistically significant
SD: standard deviation
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Index Study Before the |Three months| Six months p-
group study later later value
Time Surgery | 13.48 (+4.6) | 13.70 (+5.64) | 12.58 (+4.31) | 0.448
'S‘gzﬁzdion’ L-Carnitine |20.51 (+19.11)| 17.54 (+5.62) | 17.83 (+6.91)
Normal Surgery | 46.25(+18) | 47.8(x18.1) | 60 (+14.22) | 0.803
'g';gn?'ggi L-Carnitine |56.61 (+11.77) | 59.06 (+14.60) [69.70 (+10.24)
oH Surgery | 7.35(20.265) | 7.37 (£0.229) | 7.50 (0.29) | 0.555
L-Carnitine | 7.54 (+0.294) | 7.58 (+0.358) | 7.96 (x2.25)
WBC, no (SD) |Surgery 25(1.31) | 2.22(x1.47) | 2.8 (1.51) | 0.463
L-Carnitine | 2.47 (+1.64) | 1.61(1.32) | 2.51 (£2.06)
RBC,no (SD) [Surgery | 1.70 (+0.806) | 1.68 (+1.13) | 2.1 (+1.11) | 0.097
L-Carnitine | 1.75 (+1.23) | 1.15(£1.06) | 1 (x1.51)
Sperm Motity, [Surgery | 21.74 (+8.05) | 24.96 (+9.03) | 35.38 (+9.77) | 0.959
percent (SD) ||~ mitine | 33.9 (+10.44) | 37.54 (£11.18)|47.48 (+10.08)
Sperm Count, |Surgery 22 (£14.78) |23.40 (+18.83)| 28.61 (x16) | 0.391
no, milion (SD), "~ itine | 34.6 (+26.53) | 39.87 (+30.47) |45.37 =27.73)
Sperm Surgery 351.4) | 332@1.21) | 417 @1.22) | 0.12
gg”;ﬁ?;f}r'gr  |L-Carnitine | 2.95 (+0.875) | 3.08 (x1.279) | 4.33 (+1.04)
(SD)

[Table/Fig-4]: Comparison of mean and standard deviation of time liquefaction in the
two medicines and surgery groups during the study.

The analysis was carried out by repeated measures.
SD: standard deviation

During the study sperm parameters improved in both groups;
however, no statistically significant difference was observed
between the two groups. Thus, L-Carnitine was as effective as
surgery in the improvement of sperm parameters.

DISCUSSION

This study was conducted to compare the effect of oral
administration of L-Carnitine and varicocelectomy on sperm
parameters. Results of the study showed that, changes in
sperm count, sperm moatility, sperm normal morphology, and
sperm concentration after varicocelectomy and administration
of L-Carnitine were statistically higher than those values before
the intervention. More patients with grade Il varicocele were in
the medicine group than in the surgery group and had higher
sperm count, sperm motility, and sperm normal morphology than
the surgery group. The sperm parameters during the study did
not show a significant difference between the two groups. As a
result, oral administration of L-Carnitine in grade Il varicocele was
as effective as varicocele surgery. It can improve the factors of
male gametes through increasing the sperm count, sperm motility,
sperm normal morphology, and semen deficiency. So, L-Carnitine
can have a positive role in the management of infertility. Because
of ethical issues we did not use randomization and it was our
study limitation. Therefore, positive effects of L-Carnitine can only
be generalized to grade Il varicocele.

Another study showed that varicocelectomy increased the
average sperm count, sperm motility, sperm normal morphology,
and average seminal fluid volume [29]. Kibar et al., reported that
there was a significant improvement in the sperm count after
varicocelectomy, percentage of natural sperm motility, sperm
normal morphology, sperm head form, and acrosom defect [30]. The
results of a study conducted by Matkov et al., showed a significant
increase in the percentage of sperm moatility and sperm count in
the semen [31]. There are few studies [32] that have reported
ineffectiveness of varicocelectomy on seminal parameters. Hence
varicocelectomy is known to be the only method [11].

Several studies on L-Carnitine were conducted, however their
results are contradictory [24]. None of these studies compared the
effects of surgery and L-Carnitine. A study conducted by Khademi
et al., showed that L-Carnitine improved sperm concentration and
sperm morphology [33]. In addition Li et al., showed a positive
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correlation between the levels of L-Carnitine in seminal fluid and
sperm count, motility, and vitality [34]. Another study reported
a significant increase in sperm concentration, overall motility,
and forward motility, two months after the start of L-Carnitine
[19]; however, no changes were observed in sperm volume and
normal sperm morphology. Sperm concentration increased from
15 to 46 million per milliliter and the percentage of sperm motility
increased from 21% to 48%; however, changes in semen volume
and percentage of normal sperm morphology before and after
treatment showed no significant difference. Compared with the
period after administration of L-Carnitine and two months after
termination of the treatment a significant decrease occurred in
sperm concentration and moatility. Cavallini et al., conducted a
study on patients with idiopathic oligo asthenozoospermia (OAS)
associated with varicocele [35]. They found that L-Carnitine/acetyl
L-Carnitine + suppositories cinnoxicam were useful in treating
low-grade varicocele and idiopathic oligo-asthenozoospermia.
In Moncada’s study [36], taking L-Carnitine for 2 months was
associated with increased motility.

Although, in Zhou et al., study confirmed the positive effect of
L-Carnitine on enhancing male fertility as well [24]; some related
studies have failed to show the same results. Sigman’s study
showed that L-Carnitine had no statistical or clinical effect on
sperm motility [22]. Lenzi’s study also showed that L-Carnitine
was not effective in increasing the sperm count and normal sperm
morphology [19].

CONCLUSION
Based on our findings medicinal treatment using oral L-Carnitine
is as effective as varicocelectomy in improving semen parameters.
Therefore, oral L-Carnitine can be used as an alternative to surgery
in grade Il varicocele.
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