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Ozet

Amag: Infertilite klinigine bagvuran in-
fertil erkeklere uygulanan, subinguinal mikro
varikoselektominin, cinsiyet hormonlari {ize-
rindeki etkisini degerlendirmek.

Yontem: Ocak 2014 ile Haziran 2016 ta-
rihleri arasinda, en az bir yildir korunmasiz
cinsel iliskiye ragmen, hi¢ ¢ocugu olmayan,
birincil infertil hastalar calismaya dahil edil-
di. Calisma kriterlerine uyan, 76 hastanin, fo-
likiil uyarici hormon, luteinize edici hormon,
total testosteron diizeyleri, semen analizi ve
skrotal Doppler ultrasonografi sonuglari ret-
rospektif olarak degerlendirildi.

Bulgular: Ortalama infertilite siiresi 3.6
yild1 (1.5-6.3). Ameliyattan 6nce ve alt1 ay
sonraki toplam testosteron degerleri sirastyla
380 (340-465) ve 385 (350-470) idi. Bu istatis-
tiksel olarak anlamliyd: (p <0.001). Bu artus,
LH diizeylerinin 6.59 + 1.37den 6.79 + 0.94¢
¢itkmasi ile koreleydi ve bu da istatistiksel ola-
rak anlamli bulundu (p <0,019).

Sonug: Infertilite ve varikosel genellikle
agr1 ve infertilite agisindan degerlendirilmek-
le birlikte, cerrahi sonrasi serum testosteron
diizeylerinde anlamli bir artis olmasi nede-
niyle, diisitk serum testosteron diizeyi olan
hastalarin ayiric1 tanisinda varikosel diisii-
niilmelidir.

Anahtar Kelimeler: Varikosel; Kisirlik;
testosteron

Abstract

Objective: To evaluate the effect of su-
binguinal micro varicocelectomy on sex hor-
mones of infertile males who are consulting
infertility clinic.

Methods: Between the dates of January
2014 to June 2016, despite at least one year
of unprotected sexual intercourse, having
no children, primarily infertile patients were
included in the study. Follicle stimulating
hormone, luteinizing hormone, total testoste-
rone levels, semen analysis and scrotal Dopp-
ler ultrasonography results in a total of 76
patients, who fulfilled the study criteria were
reevaluated retrospectively.

Results: Average time of infertility was
3.6 years (1.5-6.3). Total testosterone valu-
es before and six months after surgery were
380( 340-465) and 385(350-470) respectively.
This was statistically significant (p <0.001).
This increase was correlated with an increase
of the LH levels from 6.59+1.37 to 6.79+0.94
and this was also seen as statistically signifi-
cant (p<0.019).

Conclusion: Although infertility and va-
ricocele is generally considered to be evalua-
ted in terms of pain and infertility, due to a
significant increase of serum testosterone le-
vels after surgery, varicocele should be consi-
dered in the differential diagnosis of patients
with low serum testosterone levels.

Keywords: Varicocele; Infertility; testos-
teron
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INTRODUCTION

Varicocele is the dilatation of pampiniform plexus
veins which drains the testes. Varicocele in the general
population at a rate of around 10-15% and constituting
about 50% of male infertility.(1,2) Testicular varicocele
pathophysiology is based on hyperthermia, hypoxia, ad-
renal and perirenal reflux and hormonal dysfunction.
(3,4) Varicocele is the most common cause of reversible
male infertility.

Patients with varicocele are generally asymptomatic
and usually applied with testicular fullness, testicular
pain, abnormalities in sperm parameters, testicular atro-
phy complaints. Clinical studies showed that varicocele
can cause deterioration at hypothalamic-pituitary-go-
nadal axis in the level of the Leydig cells which causes
hormonal disfunction. (5)

Therefore, because of the negative progressive effect
of varicocele on spermatogenesis and testosterone pro-
duction, to prevent infertility or androgen deprivation
that may occur in the future, early surgery may be sug-
gested. (1,6)

In this study, we scanned the data of the patients who
were admitted to our clinic.

MATERIALS AND METHODS

Between the dates of January 2014 to June 2016, de-
spite at least one year of unprotected sexual intercourse,
having no children, primarily infertile patients were in-
cluded in the study. The mean age of the patients was
29.88 + 6.86. This study was approved by the local ethics
committee of Hisar Intercontinental Hospital.

The detailed history of all patients was taken. Genital
and neurological examinations were done. Follicle stimu-
lating hormone, luteinizing hormone, total testosterone
levels, semen analysis and scrotal Doppler ultrasonogra-
phy results in a total of 76 patients, who fulfilled the study
criteria were reevaluated retrospectively. The Doppler
ultrasound which identified it as anechoic tubular struc-
tures that dilated on Valsalva maneuver. The volume, pH,
sperm density, morphology, and motility of the semen
were evaluated. The normal semen parameters according
to the WHO Manual for Semen Analysis are as follows: the

volume of semen in adult males: 1.5 mL, sperm concen-

tration: 15x10°, sperm morphology (normal forms): 4%,
progressive and non-progressive motility (PR+NP): and
40%, progressive (PR): 32%. Subinguinal varicocelectomy
was performed for all of the patients by a single urologist.
Patients with a history of undescended testis, orchi-
ectomy, testicular infection like mump orchistis, hypo-
thalamic-pituitary axis dysfunction and using hormonal
therapy due to infertility were excluded from the study.

Statistical Analysis

The data was analysed by using the statistical soft-
ware package SPSS (Version 22.0, SPSS Inc., Chicago,
IL, USA). Normal distributions of the data were evalu-
ated with the Kolmogorov-Smirnov and Shapiro-Wilk
normality tests. Statistical analysis results for continuous
variables with normal distribution were expressed as the
mean =+ standard deviation (SD). The continuous vari-
able with non-normal distribution was presented as a
median (minimum, maximum). Categorical data were
presented as frequency counts and percentage (N, %).
Significances of the difference between the two paired
groups were evaluated by using paired t-test in cases of
normally distributed data and Wilcoxon signed rank test
in cases of the data not being normally distributed. A p
value<0.05 was considered to be statistically significant.

RESULTS

The average age of the 76 patients included in the
study was 29.88 + 6.86. The average time of infertility
was 3.6 years (1.5-6.3). Total testosterone values before
and six months after surgery were 380( 340-465) and
385(350-470) respectively. This was statistically signifi-
cant (p <0.001). This increase was correlated with an in-
crease of the LH levels from 6.59+1.37 to 6.79+0.94 and
this was also seen as statistically significant (p<0.019).
There were no statistical changes in the FSH levels as seen
in Table 1.

DISCUSSION

As a result of dilation of the internal spermatic veins
occurring increases heat in the scrotum, this demonstrat-
ed that it causes disorder in the semen parameters. (7,8)

This heat increase can affect the protein structure of
the enzymes which are responsible for testosterone pro-
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Mean + Std. Median
Variables Groups N p value
Deviation (min-max)
Pre 76  381.48+27.29 380 (340-465)
Testosterone <0.001**
Post 76  390.27+28.44 385 (350-470)
Pre 77 8.98+2.15 9 (5-14)
FSH
Post 76 8.76+1.83 8.5 (5-12.5)
Pre 76 6.59+1.37 6.6 (0-10)
LH 0.019*
Post 76 6.7940.94 6.55 (4.4-10)

Statistically significant *p<0.05 **p<0.001

Table 1: Comparison of the pre and post LH, FSH and testosterone
value

duction. A study from Ando et al. showed that testicular
heat increase can affect the function of the 17 alpha hy-
droxyprogesterone aldolase enzymes which convert the
17-hydroxyprogesterone to testosterone. (9)

The negative effects of varicocele on spermatogenesis
which causes infertility were reported in clinical studies.
(6) It is found that, the presence of varicocele is associ-
ated with low serum testosterone levels and it demon-
strates that, varicocelectomy can improve this negative
impact on androgen production. (10)

Testosterone impairment due to negative effects of
the varicocele on the Leydig cells is demonstrated in
many studies. A study from Al-Turki HA which con-
sisted of 425 patients that are attempting to seek an in-
fertility clinic, reported that serum testosterone levels are
less than with clinical varicocele patients. (11) Our study
supports this work.

In the study, containing 103 clinical varicocele and
infertile patients from Zohdy et al.showed that a statis-
tical significant rise in testosterone levels was observed
after surgery.(12) Another study from Najari BB et al.
stated that testosterone levels were significantly increased
after microsurgery varicocelectomies.(136.0+201.3ng/dl)
(13) The study from Gat and et al. reported a post-oper-
ative significant increase in 83 infertile patients testoster-
one levels was determined.(14) Studies showed that after
varicocele repair, increase in testosterone levels is asso-
ciated with improvement in the Sertoli and Leydig cells
function due to a decrease in the FSH levels. (14)

Normalization of testosterone level after varicocelec-
tomy has become more apparent with the use of micro-
surgical techniques. Su et al. determined a 28% increase
in testosterone levels after microsurgery varicocelectomy
in a study of 53 infertile patients.(15) Likewise, a study
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from Hurtado and Catalpo et al.showed normalization of
testosterone levels after microsurgery varicocelectomy.
(16) Cayan et al.also showed a 48% increase in testoster-
one levels after surgery.(17) Increase in the level of testos-
terone after varicocelectomy is also demonstrated by oth-
er researches.(19) In our study, consistent with literature,
statistical improvement in testosterone levels after sur-
gery was determined.(381.48+27.29 dan 390.27+28.44)
(p<0.001)

Unlike the other studies, a study from Damsqaard J et
al. which consisted of 7035 healthy young men, although
more follicle stimulating and luteinizing hormone levels
and lower inhibin B levels were identified, there were
no significant differences between the patients with and
without varicocele in terms of testosterone levels. (19)

Again similar to the previous study, Resorlu et al. did
not find any change in the total serum testosterone levels
of infertile patients after varicocelectomy. (20)

A study from Gat y et al. showed a significant de-
crease in serum FSH levels due to improvement in the
Sertoli and Leydig cell function, after the varicocelec-
tomy operation.(14) Also, researchers put forward, that
improvement in spermatogenesis is associated with the
changes in the serum Inhibin-b and FSH values instead
of an increase in testosterone levels.(1)

In another research from Su et al reported that after
the microsurgery varicocelectomy the total level of serum
testosterone increased; however, they did not find any
change in the FSH and LH levels. (15)

In a research which investigated gonadal functions
after varicocelectomy, the total testosterone level in-
creased to 3.01+ 0.43 from 1.77+ 0.18; which is statisti-
cally significant.(p<0.001). Also, it is reported that this is
related to an insignificant decrease of the serum LH and
FSH level. (21)

In our study, the serum LH levels after surgery are
generally compatible with the literature. We observed
statistical improvement in the serum LH levels six
months after the surgery (p 0.019). But we did not de-
termine a significant change in serum FSH levels after
surgery (p 0.298). Generally, according to the studies in
the literature researchers found a decrease in serum FSH
levels; however, there are studies that did not determine
any change as in our study.
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CONCLUSION

Although varicocele is generally considered to be

evaluated in terms of pain and infertility, due to the sig-

nificant increase of serum testosterone levels after sur-

gery, varicocele should be considered in the differential

diagnosis of patients with low serum testosterone levels.

REFERENCES

10.

11.

12.

Dabaja AA, Goldstein M. When is a varicocele repair indi-
cated: the dilemma of hypogonadism and erectile dysfunc-
tion? Asian J Androl 2016; 18: 213-16.

Cakiroglu B, Eyyupoglu SE, Gozukucuk R, Uyanik BS. Ubi-
quinol effect on sperm parameters in subfertile men who
have astheno-teratozoospermia with normal sperm con-
centration. Nephrourol Mon 2014;10: 6; e16870.

Skoog SJ, Roberts KP, Goldstein M, Pryor JL. The adoles-
cent varicocele: what's new with an old problem in young
patients. Pediatrics 1997;100: 112-22.

Cho CL, Esteves SC, Aqarwal A. Novel insights into the
pathophysiology of varicocele and its association with reac-
tive oxygen species and sperm DNA fragmentation. Asian J
Androl 2016; 18: 186-93.

Li F, Yue H, Yamaguchi K et al. Effect of surgical repair on
testosterone production in infertile men with varicocele: a
meta-analysis. Int ] Urol 2012; 19: 149-54.

Cakiroglu B, Sinanoglu O, Gozukucuk R. The effect of vari-
cocelectomy on sperm parameters in subfertile men with
clinical varicoceles who have asthenozoospermia or terato-
zoospermia with normal sperm density. ISRN Urol 2013:
21;2013: 698351.

Nagler HM, Luntz RK, Marrtinis FG. Varicocele. Infertility
in the male. 3rd Edition, Mosby year book, St. Louis 1997;
P.336-59.

Fujjsawa M, Yoshida S, Kojima K, Kamidono S. Biochemi-
cal changes in testicular varicocele. Arch Androl 1989; 22:
149-59.

Ando S, Giacchetto C, Colpi G et al. Plasma levels of 17-OH-
progesterone and testosterone in patients with varicoceles.
Acta Endocrinol 1983; 102: 463-69.

Hayden RP, Tanrikut C. Testosterone, and Varicocele. Urol
Clin North Am 2016; 43: 223-32.

Al-Turki HA. A 5-year analysis of semen parameters in
Saudi Arabian men attending infertility clinics. ] Int Med
Res 2016; 44: 656-61.

Zohdy W, Ghazi S, Arafa M. Impact of varicocelectomy on

13.

14.

15.

16.

17.

18.

19.

20.

21.

gonadal and erectile functions in men with hypogonadism
and infertility. ] Sex Med 2011; 8: 885-93.

Najari BB, Introna L, Paduch DA. Improvements in Patient
Reported Sexual Function after Microsurgical Varicocelec-
tomy. Urology 2017; 110:104-109.

Gat Y, Gornish M, Belenky A, Bachar GN. Elevation of se-
rum testosterone and free testosterone after embolization
of the internal spermatic vein for the treatment of varico-
cele in infertile men. Human Reprod 2004; 19: 2303-6.

Su LM, Goldstein LM, Schlegel PN. The effect of varicoce-
lectomy on serum testosterone levels in infertile men with
varicoceles. ] Urol 1995; 154: 1752-55.

G.E. Hurtado de Catalfo, A. Ranieri-Casilla, F.A. Marra,
M.].T. de Alaniz, C. A. Marra. Oxidative stress biomarkers
and hormonal profile in human patients undergoing vari-
cocelectomy. Int J Androl 2007; 30: 519-30.

Cayan S, Kadioglu A, Orhan I. The effect of microsurgical
varicocelectomy on serum follicle stimulating hormone,
testosterone and free testosterone levels in infertile men
with varicocele. BJU Int 1999; 84: 1046-49.

YQ Zheng, X Gao, Z] Li, YL Yu, ZG Zhang W Li. Efficacy
of bilateral and left varicocelectomy in infertile men with
left clinical and right subclinical varicoceles: a comparative
study. Urology 2009; 73: 1236-40.

Damsgaard J, Joensen UN, Carlsen E et al. Varicocele Is
Associated with Impaired Semen Quality and Reproduc-
tive Hormone Levels: A Study of 7035 Healthy Young Men
from Six European Countries. Eur Urol 2016; 70: 1019-
1029.

Resorlu B, Kara C, Sahin E, Unsal A. The significance of age
on the success of surgery for patients with varicocele. Int
Urol Nephrol 2010; 42: 351-56.

Sathya SV, Belur VS. Does varicocelectomy improve go-
nadal function in men with hypogonadism and infertil-
ity? Analysis of a prospective study. Int ] Endocrinol 2011;
2011: 916380.

29



