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Abstract. Relevance. In majority of men, varicose veins of the testicle—varicocele—does not cause discomfort and is
asymptomatic, and scrotal pain only bothers 10 % of patients. In 2/3 of cases, varicocele is a clinical finding. In this case, varicocele
is the most common cause of male infertility. Aim of the study. Recovery of the reproductive potential of patients with varicocele.
Materials and Methods. In 219 patients with varicocele, we’ve carried an ejaculate study out (WHO, 2010) 3, 6, 12 months after
surgical treatment of varicocele. We considered the reproductive function restored by normozoospermia in the ejaculate and the
onset of pregnancy in the spouse during the follow —up period of 12 months. Results and Discussion. The 2/3 men of the 219
patients with varicocele had ejaculate abnormalities. The age of patients who were diagnosed with pathospermia was 31+11
years. 66 (39.5 %) patients with varicocele had spermatozoa with reduced mobility. After surgical treatment (varicocelectomy
according to Marmara), normozoospermia was present almost in every second man. Nevertheless, the number of pregnancies in
a married couple was higher than 6 months after varicocelectomy—24(32.8 %). The surgical method of treatment of varicocele
allows to restore the reproductive function of a man in 30 %. In our study, normozoospermia after varicocelectomy was recorded
in almost every second patient. Ultrasound changes in the testicle with varicocele are an unfavorable prognosis for the restoration
of male fertility. Conclusion. Surgical treatment of varicocele can recover the reproductive potential of almost every second man
of reproductive age. Moreover, a greater number of pregnancies six months right after the operation were registered in spouses.
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Introduction

Recently, a lot of attention has been paid to the
male factor of infertility. [1—5]. Male infertility
occurs in 30—50 % of cases [6—10]. According to
many experts, varicocele is the main cause of male
infertility [3]. Varicocele occurs in 15 % of the male
population in general [1, 11]. And still there is a clear
dynamics of the increase in morbidity, depending on
the age of the patient. Thus, in boys aged 11—14
years, varicocele occurs in 7.8 %, and at the age of
15—19 years—14.1 % [12]. According to Levinger U.
et al. the prevalence of varicocele progresses by about
10 % as the age of a man increases by ten years [13].
Varicocele is diagnosed in 18 % of patients aged
30—39 years; 24 % in 40—49 year old patients; 33 %
in 50—59 years old patients; 42 % in 60—69 years
old patients; 53 % in 70—79 years old men and 75 %
in 80—89 years old [13].

In the majority of cases, varicocele does not cause
discomfort and is asymptomatic, and only 10 % of
patients are concerned about scrotal pain [14]. In 2/3 of
cases, varicocele is a clinical finding when examining
the patient and palpating the dilated veins of the
spermatic cord. In 30 % of cases, subclinical forms of
varicocele can be detected by ultrasound of the scrotum.

The role of varicocele in the development of male
infertility is still unknown. But what we know, is that the
renal vein is located between the aorta and the superior
mesenteric artery, which can lead to the formation of
«aorto-mesenteric forceps» and retrograde blood flow
into the testicular vein, followed by an increase in
hydrostatic pressure and venous testicular hyperemia [1].
All these factors together lead to an increase in the
temperature of the scrotum, the development of hypoxia.
Spermatogenesis is a temperature-sensitive process
that occurs best at a temperature of 35—36 °C [15].
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In patients with varicocele, the temperature of the
scrotum increases by 2—2.5 °C due to retrograde blood
flow in the testicular vein [16]. At the same time, the
expression of heat shock protective proteins decreases,
which contributes to the induction of heat stress [17].
Heat stress, in turn, exacerbates apoptosis and the
synthesis of reactive oxygen species [18].

The prevalence of varicocele in men with infertility
is 25—35 %, and in patients with secondary infertility—
50—80 % [12]. However, there is still disagreement
about the necessity and methods of correcting disorders
in the ejaculate in varicocele [1, 19, 20]. Therefore,
when identifying varicocele, several questions arise:
the need for surgical treatment; methods and timing of
correction of violations in the ejaculate; the realization
of the reproductive potential of a man: the desire to
achieve pregnancy in the spouse in a natural way.
Objective: recovery of the reproductive potential of
patients with varicocele.

Materials and methods

We’ve analyzed the results of treatment of 219
patients with diagnosed varicocele in 2018. All patients
gave their consent to the processing of personal data
and participation in the investigation. The study was
approved by the local ethics committee of Pirogov
Russian National Research Medical University, Moscow,
Russian Federation. Criteria for inclusion in the study:
the presence of varicose veins of the spermatic cord, the
age of 18—50 years, the patient’s consent to surgical
treatment. Exclusion criteria, acute inflammatory
diseases of the reproductive tract, hydrocele, genetic
abnormalities, violation of reproductive function in
the spouse.
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All patients underwent a standard clinical
examination, determination of the hormonal profile,
and ultrasound of the scrotum. Blood hormones
(follicle-stimulating hormone, luteinizing hormone,
total testosterone) were determined in blood serum by
immunofluorescence.

Ultrasound of the scrotum was performed on the
Logiq 5 device, using a linear sensor with a frequency of
7 MHz. Ultrasound signs of varicocele we considered:
convoluted course and expansion of the veins of the
spermatic cord more than 3 mm, the change in the
direction of blood flow to the opposite during the
Valsalva test. We paid special attention to the size and
structure of the testicle.

The study of the ejaculate (WHO, 2010) was carried
out at the time of the initial treatment of the patient and
3, 6, 12 months after surgical treatment of varicocele.

Surgical treatment of varicocele was performed in
all patients according to the Marmara method.

The reproductive potential of patients with
varicocele was assessed by the onset of pregnancy in
the spouse during the follow—up period of 12 months.

The Student’s test (Statistica version 7.0) was
helpful to perform the statistical analysis. For dependent
variables, the paired criterion was used, and for
independent variables, the unpaired Student’s criterion
was used. The significance threshold was set at p<0.05.

Results and discussion

Among all men (n=219) included in the study,
pathospermia was detected in 167 (76.2 %). In these
patients, we’ve determined the reproductive potential
for the next years.

The average age of all patients with stated semen
abnormalities was 31+11 years. The distribution of patients
by age is shown in Figure 2. In 45 (27 %) men, infertility
was primary, in the rest —122 (73.0 %) secondary.

Complaints of a feeling of heaviness in the left half
of the scrotum were presented by 14(8.3 %) patients, pain
in this area was noted by 27 (16.1 %) men. In most of the
patients, men were found to have varicocele of the 2nd
degree 105 (62.8 %), the 3rd degree was in 49(29.5 %)
people, in the remaining 13(7.7 %)-of the 1st degree.
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During the initial treatment of patients with
varicocele, according to the ejaculate data, the most
impaired sperm motility was detected in 66 (39.5 %)
people. The distribution of patients depending on the
detected disorders in the ejaculate is shown in the fig. 1.

26,3%

w

39,5%

DNA —fragmentation M Increased 1gG Asthenozoospermia

Oligozoospermia M Teratozoospermia M Asthenoteratozoospermia

Fig. 1. Distribution of the patients according to the detected
disorders in the ejaculate

Puc. 1. PacnpegenerHue naumeHToB B 3aBUCUMOCTU
OT BbISIBIEHHbIX HAPYLLEHWI B 9KYyNATE

In 59 (35.3 %) patients with varicocele the
ultrasound revealed violations of the structure and
volume of the testicle (Fig. 2). The testicular volume
was reduced to an average of 19.2+2.1 ml.

Little calcification areas present in the testis
parenchyma

6
(2,7%)

19
(8,6%)

Decreased testicular volume - (1;’;%)
108
(49,3%)

0 20 40 60 80 100 120

Increased echogenicity

No determined structural disorders in testis

Fig. 2. Distribution of patients with varicocele depending on
the detected changes in the testicle during scrotal ultrasound
Puc. 2. PacnpefeneHue naumMeHToB C BapukoLene
B 3aBUCKHMOCTM OT BbISIBMIEHHbIX UBMEHEHWI B ANYKE
npu Y3 MOLLIOHKM
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After clinical examination, all patients had
undergone a surgical treatment of the varicocele
on the Marmara. The ejaculate was restored to the
normozoospermia indicators in 73(43.7 %), of which
almost half of the men had improved ejaculate indicators
by the 6th month of follow-up (Fig. 4). The total number
of motile spermatozoa increased from 17.32 + 11.07 to
34.64 + 9.81 (p <0.05), and the proportion of normal
morphological forms increased from 1.2 + 0.8 % to
6.1+1.7 %.

The distribution of patients depending on the
follow —up period, as well as the rate of recovery
of normal ejaculate parameters and the achievement
of physiological pregnancy in the spouse is shown
in Figure 3. The majority of physiological pregnancy
occurred 6 months after varicocelectomy-24(32.8 %).

35 32(43,8%)

30(41,2%)

30
25
20
15

11(15,0%)
10

6 months 12 months

3 months

I Nomozoospermia Physiological pregnancy

Fig. 3. Dynamics of natural pregnancy in patients after
varicocelectomy

Puc. 3. IMHamuka HacTymnieHus 6epeMeHHoCTm
€CTECTBEHHbIM MyTeM Y NaLlMeHTOB nocse
BaPMKOLIENOKTOMMM

As it has been stated by The World Health
Organization, there’re about 800 million people
suffering from the problems related to infertility [21].
Among the causes of male infertility, varicocele is the
most common, affecting 11.7 % of fertile men and
about 40 % of men who cannot achieve pregnancy [22].
Varicocele is often the cause of disorders of the exocrine
and endocrine functions of the testicles, leading to
impaired spermatogenesis [21, 23].

The clinical varicocele is quite simple to diagnose
by applying physical and instrumental examination of
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the patient [23, 24]. Indications for varicocelectomy
are hypotrophy, testicular atrophy, pathospermia, and
scrotal pain [17, 24].

The degree of influence of varicocele on the
reproductive function in men is still a matter of
discussion among the authors. However, the results
of the study by Alsaikhan B. et al. demonstrate the
presence of dilated spermatic cord veins in every
third male with primary infertility and up to 80 %
of men with secondary infertility [12]. In our study,
the main part of patients were also with secondary
infertility (73 %). Surgical treatment of varicocele
allows to restore the reproductive potential of a man
in 30 % [12]. In our study, normozoospermia after
varicocelectomy was recorded in 43.7 % of patients.
Ultrasound changes in the testicle in patients with
varicocele are an unfavorable prognosis in terms of
restoring male reproductive function. Such patients
need additional pathogenetic treatment in the
postoperative period to restore sperm fertility.

Shamsa A. et al has evaluated the results of
surgical treatment of varicocele in 1,711 patients in
a retrospective way [25]. In the postoperative period,
not only the sperm concentration increased by 11.9 %
(p<0.001), but also the motility and morphology of
sperm (p<0.01) [25]. According to Shiraishi, K., men
with non-obstructive azoospermia (n=83) after Marmara
surgery were found to have sperm in the ejaculate in
24 % [7]. Meta-analysis data show that after surgical
treatment of varicocele (regardless of the method
of operation), 44 % of patients had sufficient sperm
concentration in the ejaculate to refuse IVF and perform
insemination [3].

Conclusion

Normozoospermia in varicocele is present in 23.8 %
of men. Pathospermia in varicocele was recorded in 2/3
of cases. And still, only 1/3 of patients have primary
male infertility. Surgical treatment-varicocelectomy by
the Marmara method allows to restore the reproductive
potential in 43.7 % of men. The greatest number of
pregnancies in the spouse were recorded 6 months
after the operation (32.8 %). Therefore, for six months,
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such men need rehabilitation in order to restore their
reproductive potential.
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AnHoTamms. AkmyanbHocmb. Y GOMBIIMHCTBAa MY>KUMH BaPUKO3HOE pacIIMpeHute BeH SMuKa — BapHKoLie/ie — He BbI3bIBaeT
mcKoM(bOopTa ¥ MpoTeKaeT 6eCCUMITTOMHO, 60Jb B MOILIOHKe 6ecroKoUT Tosibko 10 % matyeHToB. B 2/3 ciyuasx BapsvkoLesie
SIB/ISIETCS KIMHUYECKOM HaxOKOM. TIpy 3TOM BapUKoLesie SB/IsSeTCs Hanbosiee yacTou MPUUKMHOM My>KCKoro becrinogus. Leb.
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BoccTaHoB/eHMe PeNPOAYKTUBHOTO ITOTEHIIMAIA TTALMEHTOB C BapyKoriene. Mamepuabt u Memoobl. Y 219 NallieHTOB C BapUKoIese
MBI TIPOBO/TWJTH HCC/eioBaHue sKyssTa (BO3, 2010) uepes 3, 6, 12 Mecs1eB MoC/ie XUPYPruueCcKoro JeueHus Bapukoriese. Mbl
CUMTA/TU PENpPOAYKTUBHYIO (QYHKLMIO BOCCTAHOBIEHHOM 10 HOPMO300CIIePMHUHU B CIIEDMOrPAMMe U HaCTYTIIEHHE0 OepeMeHHOCTH
y CyTpyT# 3a repuoy HabsogeHus — 12 mecsitieB. Pesyibmambt u 06cysicoeHue. V13 219 naiiieHTOB ¢ BapyKoOLie/ie HapyIleHust
B 3sIKyJ1siTe ObUTH Y 2/3 My>XurH. Bo3pacT Bcex MarveHTOB, y KOTOPBIX ObLIH BhISIB/IEHBI HAPYLIEHHS B 3sIKysisiTe, Obut 31+11 siet.
¥ 66 (39,5 %) naiueHToB C BapuKoLiesie ObLUTH 00HAPYKeHbI CIIePMAaTO30H/[bl CO CHYKEHHOM MOBUYKHOCTHIO0. [T0oC/ie Xupypru-
YeCKOro JieueHus1 (BapHUKOLIeISKTOMUSI TI0 MapMapy) HopM0300cTiepMusi Obiia MOUTH Y KaXX0r0 BTOPOTr0 MYKUMHBL. [1py 3TOM
6oJbiiIe GepeMeHHOCTel B CyTpy)KeCKOH rape Obiio uepe3 6 MecsieB rmocsie Bapukorienskromund — 24 (32,8 %). Xupypruueckuii
METOZ, JIeueHNs BapHKOIIese 03B0JIsSeT BOCCTAHOBUTD PENPOYKTHBHYIO (GyHKLMIO My>XurHbI B 30 %. B Hamem riccieoBaHnn
HOPMO300CIIepMHUsI IT0C/Ie BaDUKOLIEIIKTOMUM Oblia 3a()MKCHPOBaHa MOYTH y Ka)XJO0ro BTOPOTO MarieHTa. Y/IbTPa3ByKOBbIe
HW3MEHEeHHUs B AUYKe ITPY BapUKOLIesie ABJIA0TCSA He6J'IaFOl'IpI/IHTHI>IM TIPOTHO30M BOCCTAaHOBJ/I€HHA (I)EPTI/I]'[LHOCTI/I MY>KUYHWHBI.
Bb1800bl. Xupypruueckoe jedeHre BapyKorLiesie II03B0JIsieT BOCCTAHOBUTH PENPO/YKTUBHBIN IMOTEeHLMA [TOUTH Y KaXK[0T0
BTOPOrO MY>KUHMHBI PEIPOAYKTHBHOTO Bo3pacTa. IIpruueM Gosibliiee KOJMUeCTBO OepeMeHHOCTeH y Cyrnpyru ObUIH uepe3 Mmojroga
NOCJIe OIepaLi.
KiroueBble c/10Ba: BAPUKOLIENe, MY>KCKoe Oecriiozive, MaToCrepMusi, perpoAyKTHBHBIN MoTeHLuas, Y3V MOIIOHK!
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