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Antioxidant therapy of male infertility in patients
with varicocele

Valentin N. Krupin, Natalya A. Nashivochnikova, Mikhail N. Uezdnyj

Privolzhsky Research Medical University, Nizhny Novgorod, Russia

BACKGROUND: The study of the relationship between the presence of varicocele and male infertility is the subject of
numerous studies, while many aspects of impaired spermatogenesis remain unclear. It has been established that after surgi-
cal treatment of varicocele, fertility is not restored in a significant number of patients. In this regard, the search for new and
pathogenetically substantiated methods of treating such patients seems to be very relevant.

AIM: To evaluate the effectiveness of antioxidant therapy in spermatogenesis disorders in men with varicocele, prescribed
both in combination with surgery and as monotherapy.

MATERIALS AND METHODS: Three groups of infertile men with varicocele were observed, who were treated with Speroton
(a complex containing folic acid, L-carnitine, zinc, selenium, vitamin E) 1 sachet once a day, the duration of the course was
three months. Patients of the first group (n = 43) were prescribed the drug after the Ivanissevich operation, the patients of
the second group (n = 37) received antioxidant therapy during three months before the Ivanissevich operation and continued
for three months after it. Patients of the third group (n = 21) did not undergo surgery, but received only antioxidant therapy for
six months. The results of the combined treatment and conservative therapy with Speroton were compared with the results of
treatment of 65 infertile patients who underwent only Ivanissevich's operation.

RESULTS: In patients with varicocele with initially pathological parameters of ejaculate, who were prescribed drugs with
antioxidant properties in the postoperative period as an adjuvant treatment for 3 months, in 76.7% of cases there was a change
in spermogram indicators towards improvement. The most significant changes were observed six months after the operation
and subsequent adjuvant therapy. The indicators characterizing sperm motility underwent more noticeable changes. In patients
who received only antioxidant therapy for six months, in all cases, there was a statistically significant (p < 0.001) improvement
in sperm motility, which persisted for six months and exceeded these changes in groups of patients with adjuvant therapy and
neo- and adjuvant therapy.

CONCLUSIONS: The results obtained allow us to conclude that there is no need for surgical treatment for varicocele in
order to treat male infertility, since the operation itself can negatively affect the state of spermatogenesis, and conservative
antioxidant therapy leads to better results in infertility treatment than the performed operation or any combination of it with
antioxidant therapy.
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AHTUOKCUAAHTHAA Tepanua MY>XXCKoro EECI'IHOAMH
Yy nauueHToB C BapuKoLene

B.H. KpynuH, H.A. HawwmsoyHukoBa, M.H. Ye3aHbin

MpuBOMKCKUIA MCCnef0BaTeNbCKMIA MeAVLIMHCKMIA YHuBepeuTeT, HuHuii Hosropog, Poccus

AxkmyaneHocme. V3ydeHne CBA3N MeXy HanuuMeM BapuKOLIeNe U MYXCKUM BecrnnofneM — npeaMeT MHOTOYMCIEHHbIX
uccneaoBaHUi, NPU 3TOM MHOTME acreKTbl HapyLLEHUS CiepMaToreHe3a 0CTalTCA HEACHBIMU. YCTaHOBNEHO, YTO Mocie onepa-
TUBHOTO NIeYeHNs BapuKoLene GepTUIbHOCTb He BOCCTAHABNIMBAETCA Y 3HAYMTENbHOMO YMCa NaumeHToB. B aToi cBssn nomck
HOBBbIX W NaTOreHeTYECKN 060CHOBAHHBIX METOL0B JIeYeHMSA TakKX BONbHBIX NPeACTaBNAETCA BECbMa aKTyaNlbHbIM.

Llene uccnedosaHus. OuennTb 3dEKTMBHOCTb aHTMOKCUAAHTHON Tepanuu Mpu HapyLLeHWM crepMatoreHesa y MyXUuH
C BapuKoLiene, Ha3Ha4aeMoil Kak B KOMBMHaLWK C onepaLivei, TaK U B BULE MOHOTePanuu.

Mamepuaner u Memodel. Habniopanv Tpu rpynnbl 6eCNA0AHBIX MYXUMH C BapUKOLiese, KOTOPbIM NPOBOAMIIW Tepanuio npe-
napatoM «CnepoToH» (KOMNneKc, coaepalumini GonneByio KUCNOTY, L-KapHUTUH, LUMHK, ceneH, ButaMuH E) no 1 cawe 1 pa3s
B CYTKW, NPOAOMKUTENbHOCTL Kypca 3 Mec. MaumeHTaM nepBon rpynnbl (n = 43) npenapat HasHavanu nocne Npou3BeaeH-
Hoil onepauum VBaHucceBuya, NaumeHTaM BTOPOIA rpynmbl (1 = 37) aHTMOKCMAAHTHYIO Tepanuio NMPOBOAMIN B TeueHue 3 Mec.
nepen, onepaumeit BaHucceBnya 1 npofomkanm ee 3 Mec. nocse Hee. bonbHbIM TpeTben rpynnbl (1 = 21) onepaumio He Bbl-
MNONHAMM, @ NPUMEHSANN TONbKO aHTUOKCWAAHTHYIO Tepanuio B TeyeHue nonyrofa. PesynbraTbl KOMOMHMPOBAHHOTO NieYeHUs
W KOHCepBaTWUBHOW Tepanuu npenapaTtoM «CrepoToH» CpaBHMBaNM C pe3ysbTaToM fledeHns 65 becniofHbIX NaUMeHToB, KOTo-
PbIM NPOBOAMM TONBKO Onepaumio MBanuccesunya.

Pe3ynemamel. Y nauneHTOB ¢ BapuKoLie/e C UCXO[HO NaTo0r1yeCKUMI NOKa3aTeNsMU 3KyNATa, KOTOPBIM B nocneonepauy-
OHHOM Nepu1o/e B Ka4eCTBE afiblOBAHTHOIO JIEYEHMSA B TeYeHWe 3 MeC. HasHa4aW Npenapartbl, 0611aaatoLLMe aHTUOKCUAAHTHBIMM
cBoicTBaMK, B 76,7 % Cily4aeB 0TMeYeHO M3MeHeHWe MoKasaTesiel CnepMorpaMM B CTOPOHY YyuLueHns. Haubonee 3HaunMble
U3MeHeHWs Habmofanuck cnycTs noaroAa nocrne NpoBeeHHON onepauuy 1 nocnenytLLei afbloBaHTHOW Tepaniu. bonee 3a-
MeTHbIe M3MeHeHIsA NpeTepneny NoKasaTenu, xapaKTepu3yloLLme NoABUXKHOCTb CiepMaTo30MA0B. Y NaLMeHTOB, KOTOPbIM NPOBO-
AUNach TONbKO aHTUOKCUAAHTHas Tepanusa B TeYeHne 6 Mec., BO BCEX Cly4asx 0TMeYeHO CTaTUCTMYecKu foctoBepHoe (p < 0,001)
yNnyyLLEHWe NOABUKHOCTY CePMaTo30M/0B, COXPaHSBLUEECS B TEUEHWE NONYroAa U NPeBOCXOAMBLLEE 3TU U3MEHEHWS B rpynnax
MauMeHTOB C afbIOBAHTHOM Tepanueii 1 Heo- U agbloBaHTHON Tepanuen.

Beigodel. lNonyyeHHble pesynbTaThl NO3BONAIOT CAENMATh 3aK/04eHre 06 0TCYTCTBMN He0BX0AMMOCTHM OnepaTUBHOro Nocobus
Npy BapuKoLIese C LIeNbio NIeYeHNs MYXCKOro becnnoams, NocKosbKy caMa onepaLys MOXeT HeraTMBHO CKasblBaTbCA Ha COCTO-
SHUW CriepMaTOreHesa, a KOHCepBaTUBHAA aHTUOKCUAAHTHas Tepanusa MPUBOAMT K NyHLIMM pe3ynbTataM nedvenus becnnoans,
yeM onepauus unu nobas KOMBMHaLMA ee C aHTMOKCMAAHTHOMN Tepanueil.

KnioueBble cnoBa: MYCKoe becnnoaue; BapuKoLese; onepauna; aHTUKCUOaHTHaA Tepanna.
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BACKGROUND

The main indication for surgical treatment of varico-
cele is its supposed effect on spermatogenesis, although
this assumption is controversial [1], and surgery does
not guarantee an improvement in the function of the
testicles [2-4]. Fertility, regardless of the surgical in-
terventions performed, is not restored in more than half
of the patients, and in 28%-30% of cases, a progres-
sive deterioration in spermatogenesis is reported [5-8].
The relatively low and unstable result of surgical treat-
ment of varicocele in infertile men is largely caused by
a lack of understanding of the mechanism of damage to
spermatogenesis in these patients.

In recent years, an increase in the count of sperma-
tozoa with a damaged DNA chain has been found to play
a significant role in impaired spermatogenesis. Further-
more, overproduction of reactive oxygen species and the
oxidative stress caused by them have been suggested to
contribute to this [9-12]. To restore the fertilizing ability
of spermatozoa, the function of the antioxidant system
in the ejaculate should be normalized [13]. Numerous
studies on the effect of antioxidant therapy in infertile
men on the state of spermatogenesis have supported the
treatment, since it leads to more frequent pregnancy in
their intimate partners [14-17]. The credibility of the data
obtained enables to recommend the use of antioxidants
“in all cases of male infertility associated with oxidative
stress” [18]. It has been noted that a stable improvement
in spermogram parameters in men during such treatment
occurs due to normalization of free radical oxidation pro-
cesses in the ejaculate [19-21]. Moreover, a positive ef-
fect was noted from the use of a complex of biologically
active substances, including antioxidants, comparable to
surgery in patients with varicocele [22].

The gathered experience of effective treatment of id-
iopathic infertility, which pathogenesis comprises oxida-
tive stress and DNA fragmentation of spermatozoa, and
higher stimulation of the production of reactive oxygen
species in the spermatozoa of infertile men with varico-
cele compared to that of men without varicocele [23-26]
initiated the prescription of antioxidant therapy for sper-
matogenesis disorders in the postoperative period in men
with varicocele [16, 27-30].

The present study aimed to evaluate the efficiency of
antioxidant therapy for impaired spermatogenesis in men
with varicocele, prescribed in combination with surgery
and as monotherapy.

MATERIALS AND METHODS

The efficiency of antioxidant therapy in the post-
operative period was investigated in 43 patients aged
21-36 years (mean age, 24.2 + 1.0 years), who, after
the Ivanissevich surgery, received Speroton (a complex
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containing folic acid, L-carnitine, zinc, selenium, vitamin E)
1 sachet once a day for 3 months (group 1). Additionally,
58 patients aged 23-31 years (mean, 25.1 £ 1.1 years)
underwent a 3-month course of the abovementioned
antioxidant therapy, after which they were distributed
into two groups. One group included 37 patients who
underwent the Ivanissevich surgery followed by (adju-
vant) 3-month antioxidant treatment (group 2). The rest
(21 patients) refused surgical treatment and continued
conservative antioxidant therapy (group 3). The results of
combined treatment and conservative therapy with Spe-
roton were compared with the results of treatment of
65 infertile men aged 22-30 years (mean, 24.8 + 2.1 years)
who underwent only the Ivanissevich surgery.

Ejaculate tests, performed according to the WHO
Guidelines for the examination and processing of human
ejaculate (5th ed., 2012), were controlled at the begin-
ning of the study and 3 and 6 months after the surgery.
Moreover, in patients receiving conservative antioxidant
treatment, the state of the ejaculate was assessed 3 and
6 months after the start of treatment. The results ob-
tained were processed statistically and compared in
groups. Statistical analysis of the study results was
performed using Statistica 10.0, using commonly used
methods of medical statistics; p < 0.05 was considered
statistically significant.

STUDY RESULTS

The analysis of spermogram parameters in patients
after the therapy and their comparison with the baseline
indicators enabled to identify a certain dependence on the
nature of the treatment. It was noted that in 33 patients
(76.7%), the main indicators of the spermogram of patients
after adjuvant antioxidant treatment differed significantly
from the baseline toward improvement. In the remain-
ing 10 patients, the spermogram parameters remained
almost unchanged. The most significant changes were
registered 6 months after the surgery and subsequent
adjuvant antioxidant therapy for 3 months. This referred
mainly to indicators characterizing sperm motility. Thus,
the percentage of normally motile spermatozoa increased
statistically significantly (p < 0.05) from 19.3% + 0.13%
to 34.8% + 0.38%, whereas the percentage of spermato-
zoa with low motility decreased (from 25.55% + 0.25% to
21.21% + 0.21%), as well as the percentage of immobile
spermatozoa (from 55.15% + 0.95% to 43.99% + 1.89%).
Concurrently, no significant changes were registered in
the indicator characterizing the morphology of sperma-
tozoa. Although there was an increase in the percentage
of spermatozoa with normal morphology in the spermo-
gram of these patients, it was not statistically significant
(p > 0.05) (Table 1).

In the patients who underwent 3-month neoadjuvant
antioxidant treatment, before surgery for varicocele,
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a therapeutic effect was noted on the part of all spermo-
gram parameters, especially in indicators characterizing
sperm motility (Table 2). A significant improvement in
ejaculate parameters was observed in almost all patients
(58 people), which enabled to refrain from the planned
surgery in 21 men (patients who preferred to avoid sur-
gery) and give them a second course of antioxidant thera-
py for 3 months. The remaining 37 patients underwent the
Ivanissevich surgery supplemented with adjuvant therapy
with antioxidants.

Vol. 11(4) 2021
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A study of the ejaculate of patients in this group
6 months after the Ivanissevich surgery (37 people) re-
vealed a statistically significant improvement in spermo-
gram parameters compared to baseline values (Table 3);
however, these changes differed little from the values of
the ejaculate parameters of patients who received only
the adjuvant antioxidant therapy and were significantly
better only in some cases (Table 4).

Thus, a comparative analysis of the results of neo-
adjuvant and adjuvant antioxidant treatment of

Table 1. Dynamics of spermogram indices in patients with varicocele after surgical treatment and adjuvant antioxidant therapy

(group 1, n = 43)

Tabauua 1. [InHamuka nokasaTenei cnepMorpaMMbl y NaLMEHTOB C BapUKOLENe MOCAe XMPYPruYeckoro JIEYeHWUs U afbloBaHTHOM

aHTUOKCMAaHTHOM Tepanuu (1-a rpynna, n = 43)

Ejaculate indicator

Timing

before surgery

3 months after surgery | 6 months after surgery

Volume, ml 3.12+0.10 3.07£0.03, p>0.05 3.13+£0.03, p>0.05
pH 7.37£0.37 7.41 £0.01, p > 0.05 7.47 £ 1.46, p>0.05
Sperm cell density, mln/ml 16.1+0.36 19.5+0.35, p<0.05 29.11+ 1.38, p < 0.001
Normal sperm motility, % 19.3+0.13 30.91+0.21, p<0.05 34.8+0.38, p<0.05
Low sperm motility, % 25.55+0.25 20.10 £ 0.21, p < 0.05 21.21£0.21, p < 0.05
Nonmotile spermatozoa, % 55.15+0.95 48.99 +1.09, p<0.001  43.99 +1.89, p < 0.001
Morphologically normal spermatozoa, % 42.5 +0.65 4291 +1.01,p>0.05 46.45 +0.25, p > 0.05
Spermatozoa with head pathology, % 35.54 £ 0.24 3414 £0.31,p>0.05 29.93+0.23,p>0.05
Spermatozoa with midpiece pathology, % 13.52 +0.23 13.16 £ 0.26, p > 0.05 14.31+0.31, p > 0.05
Spermatozoa with tail pathology, % 8.94+0.19 9.79 £0.22, p > 0.05 9.31+0.21, p>0.05

Note. Bold font indicates postoperative parameters that differ significantly from baseline.

Table 2. Dynamics of spermogram indices in patients with varicocele after neoadjuvant antioxidant therapy (n = 58)

Tabnuua 2. [luHaMuKa nokasateneit CnepMorpaMMbl Y NaLMEHTOB C BapUKOLIeSe NOC/e HE0ALblOBAaHTHOW aHTUOKCMAAHTHOM Tepanuu

(n=58)
Ejaculate indicator Timing p
baseline after antioxidant therapy (3 months)
Volume, ml 3.13+0.13 3.16+0.16 >0.05
pH 7.32+0.02 7.43 + 0.04 >0.05
Sperm cell density, mln/ml 16.1 £ 0.31 19.8 + 0.38 >0.05
Normal sperm motility, % 21.99 £ 0.29 26.11+0.16 <0.001
Low sperm motility, % 16.96 +0.26 19.29 £ 0.19 <0.005
Nonmotile spermatozoa, % 61.05+0.95 54.6 £ 0.56 <0.005
Morphologically normal spermatozoa, % 45.1 £0.61 46.39+1.19 >0.05
Spermatozoa with head pathology, % 31.01 £ 0.21 32.62 £ 0.32 >0.05
Spermatozoa with midpiece pathology, % 14.15£0.15 15.15£0.25 >0.05
Spermatozoa with tail pathology, % 974 +0.14 5.84 £ 0.24 <0.005

Note. Bold font indicates postoperative parameters that differ significantly from baseline.
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spermatogenesis disorders in infertile men with varico-
cele revealed a higher therapeutic effect from neoadju-
vant and adjuvant use of antioxidant drugs (in our case,
the Speroton complex).

Furthermore, a study of the ejaculate in all 21 pa-
tients with varicocele who, after antioxidant therapy, did
not receive surgical treatment and continued conservative
treatment showed that the change in the main param-
eters of the spermogram 6 months after the end of ther-
apy statistically significantly improved compared to the
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baseline (Table 5). A statistically significant (p < 0.001)
increase in spermatozoa concentration from 16.1 + 0.31
to 28.21 + 1.31 million/ml was noted. Indicators of nor-
mal spermatozoa motility and spermatozoa with low
motility increased statistically significantly (p < 0.005)
due to a decrease in the count of immobile spermatozoa.
A comparative analysis of these changes showed that in
infertile men with varicocele, who received conservative
treatment with antioxidant drugs instead of surgery, an
improvement in spermogram parameters 6 months after

Table 3. Dynamics of spermogram indices in patients with varicocele after Ivanissevich’s operation with neo- and adjuvant antioxidant

therapy

Tabnuua 3. [mHamuKa nokasarenei cnepMorpamMmbl y nallMeHToB C BapuKoLene nocsie onepauun /BaHucceBMYa C HEO- M afblOBaHT-

HOW aHTMOKCUAAHTHOW Tepanuen

Ejaculate indicator

Timing p

baseline (n = 58)

6 months after surgery (n = 37)

Volume, ml 3.13+0.13 316 +0.16 >0.05
pH 7.32+0.02 7.43 + 0.04 >0.05
Sperm cell density, min/ml 16.1 +0.31 23.8+0.33 >0.05
Normal sperm motility, % 21.99 £ 0.29 36.16 £ 0.16 <0.001
Low sperm motility, % 16.96 £ 0.26 29.29 £ 0.19 <0.005
Nonmotile spermatozoa, % 61.05+0.95 34.55 £ 0.56 <0.001
Morphologically normal spermatozoa, % 45.1 £ 0.61 45.99 £ 1.09 >0.05
Spermatozoa with head pathology, % 31.01+£0.21 30.62 £0.32 >0.05
Spermatozoa with midpiece pathology, % 1415+ 0.15 13.15+0.25 >0.05
Spermatozoa with tail pathology, % 9.74 £ 0.14 10.24 + 0.24 >0.05

Note. Bold font indicates postoperative parameters that differ significantly from baseline.

Table 4. Dynamics of spermogram indices in patients with varicocele six months after Ivanissevich’s operation with neo- and adjuvant

and adjuvant antioxidant therapy

Ta6nm.|,a 4. [InHammnka nokasartenen cnepMorpammbl y nauneHToB C BapuKoLene 4yepes 6 Mec. nocne onepauun MBaHucceBnya c Heo-

1 a4 blOBAHTHOMN M @ blOBAHTHON aHTUOKCWUAAHTHOW Tepanueit

Ejaculate indicator

Type of treatment p

after adjuvant therapy

after neo- and adjuvant

(n=43) therapy (n = 37)
Volume, ml 3.13+0.03 3.16 £0.16 >0.05
pH 7.47 £ 1.46 7.43 £ 0.04 >0.05
Sperm cell density, min/ml 29.11+£1.38 23.8+0.33 <0.001
Normal sperm motility, % 34.8+0.38 36.16 +0.16 <0.005
Low sperm motility, % 21.21+0.21 29.29 £ 0.19 <0.001
Nonmotile spermatozoa, % 43.99 + 1.89 34.55 + 0.56 <0.001
Morphologically normal spermatozoa, % 46.45 + 0.25 45.99 + 1.09 >0.05
Spermatozoa with head pathology, % 29.93+£0.23 30.62 £ 0.32 >0.05
Spermatozoa with midpiece pathology, % 1431 £ 0.31 13.15£0.25 >0.05
Spermatozoa with tail pathology, % 9.31£0.21 10.24 + 0.24 >0.05
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the start of treatment was statistically significantly bet-
ter than similar parameters of the spermogram of pa-
tients who received neoadjuvant and adjuvant antioxidant
therapy (Table 6).

Therefore, if the concentration of spermatozoa in pa-
tients after the Ivanissevich surgery and adjuvant therapy
with antioxidant agents virtually did not differ from the
concentration of spermatozoa in the semen of patients
who received antioxidant therapy without surgery, then
the indicator of normal spermatozoa motility in the ejacu-
late of nonoperated patients was statistically significant-
ly higher (p < 0.001) than in that of operated men who

Vol. 11(4) 2021
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received adjuvant antioxidant therapy (41.8% + 0.18%
versus 34.8% + 0.38%). Additionally, the percentage
of immotile spermatozoa was statistically significantly
(p < 0.001) lower in patients from the group of nonop-
erated patients and amounted to 36.08% + 1.8% versus
43.99% + 1.89% in patients receiving adjuvant antioxidant
therapy after surgery for varicocele.

Since the main indicator of efficiency of infertility
treatment for varicocele is pregnancies in the wives and
intimate partners of patients, this indicator was analyzed
in married couples over a period of 3 years. This con-
sidered the presence of pregnancies and childbirth that

Table 5. Dynamics of spermogram indices in patients with varicocele after conservative antioxidant therapy
Ta6nuua 5. [InHaMuKka nokasaTeneil ciepMorpaMMbl y NaLMEHTOB C BapuKOLIENE NOCE KOHCEPBATUBHOM aHTUOKCUA,AHTHOI Tepanuu

Ejaculate indicator

Timing

after 3 months
(n=58)

after 6 months
(n=21)

baseline

(n=58)
Volume, ml 3.13+0.13
pH 7.32 £0.02
Sperm cell density, mln/ml 16.1+0.31
Normal sperm motility, % 21.99 £ 0.29
Low sperm motility, % 16.96 + 0.26
Nonmotile spermatozoa, % 61.05+0.95
Morphologically normal spermatozoa, % 45.1 £0.61
Spermatozoa with head pathology, % 31.01+£0.21
Spermatozoa with midpiece pathology, % 1415+ 0.15
Spermatozoa with tail pathology, % 9.74 £ 0.14

3.16 £0.16, p> 0.05
7.43 £ 0.04, p>0.05

19.8 +0.38, p>0.05
26.11 £ 0.16, p < 0.001
19.29 +0.19, p < 0.005
54.6 + 0.56, p < 0.005
46.39 £ 1.19,p > 0.05
32.62 +0.32, p>0.05
15.15 £ 0.25, p > 0.05
5.84 +0.24, p < 0.005

3.11£0.01,p>0.05

7.41 £ 1.41,p>0.05
28.21 + 1.31, p < 0.001
41.8+0.18, p < 0.001
2212 +0.21,p > 0.05
36.08 £ 1.8, p < 0.001
47.05 +0.15, p> 0.05
30.23+0.23, p>0.05
15.31 £0.31, p>0.05
7.41+0.11, p>0.05

Note. The p-value indicates the significance of differences compared to the baseline.

Table 6. Comparative characteristics of spermogram indices in patients with varicocele 6 months after treatment
Ta6nuua 6. CpaBHUTENbHAS XapaKTePUCTUKA NOKa3aTesen CnepMorpaMMbl Y NaLMeHToB C BapuKoLele Yepes 6 Mec. Nocie NpoBeseH-

HOro fie4eHna

Ejaculate indicator Type of treatment Py Dis
after adjuvant after neo- and adjuvant | after conservative
therapy (n = 43) therapy (n = 37) therapy (n = 21)
Volume, ml 3.13+0.03 3.16+0.16 3.11+0.01 >0.05 >0.05
pH 7.47 +1.46 7.43 £ 0.04 741+ 1.41 >0.05 >0.05
Sperm cell density, min/ml 2911+1.38 23.8+0.33 28.21 £ 1.31 <0.001 >0.05
Normal sperm matility, % 34.8+0.38 36.16 £ 0.16 41.8+0.18 <0.005 <0.001
Low sperm motility, % 21.21£0.21 29.29 £ 0.19 2212 +0.21 <0.001 >0.05
Nonmotile spermatozoa, % 43.99 + 1.89 34.55 + 0.56 36.08+1.8 <0.001 <0.001
Morphologically normal spermatozoa, % 46.45 +0.25 45.99 +1.09 47.05+0.15 >0.05 >0.05
Spermatozoa with head pathology, % 29.93+£0.23 30.62 £ 0.32 30.23 £0.23 >0.05 >0.05
Spermatozoa with midpiece pathology, % 1431+ 0.31 13.15+0.25 15.31 £ 0.31 >0.05 >0.05
Spermatozoa with tail pathology, % 9.31+0.21 10.24 + 0.24 7.41 0.1 >0.05 >0.05

Note. The p,_, value indicates the significance of differences in patients after adjuvant therapy and after neo- and adjuvant therapy;
the p,_, value indicates the significance of differences in patients after neo- and adjuvant therapy and after the conservative therapy.
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Table 7. Reproductive function of patients with varicocele within 36 months after treatment
Ta6nuua 7. PenpoayKTvBHasa GpyHKLMA NaLMEHTOB C BapuUKOLENe B TeYeHUe 36 Mec. Nocsie NPOBEAEHHOT0 NeYeHUs

Follow-up groups Pregnancy in the intimate Birth
partner of a child
n % n %
Ivanissevich surgery 17 26.15 8 12.3
(n=65)
Conservative treatment with antioxidants 13 61.9 1 52.38
for 6 months (n=21)
Ivanissevich surgery + adjuvant treatment 14 41.17 10 29.41
with antioxidants (n = 34)
Ivanissevich surgery + neoadjuvant and adjuvant 13 43.33 10 33.33

treatment with antioxidants (n = 30)

occurred after conservative treatment of infertility or sur-
gical treatment of varicocele with adjuvant conservative
therapy with antioxidants. By the time of the study, all
patients from the conservative treatment group had been
married for more than 1 year (1-4.5 years); in the group
of patients with neoadjuvant and adjuvant treatment,
30 men had wives or permanent intimate partners and
did not use contraceptives, and in the group of patients
receiving adjuvant antioxidant therapy, 34 men were
married for 1-3 years. Throughout the entire follow-up
period, in the families of patients who underwent Ivanis-
sevich surgery with adjuvant antioxidant therapy, preg-
nancies occurred in 14 families, ending in term births in
8 cases and preterm births of healthy children in 2 cases
(at 35 and 36 weeks of gestation) (29.41%) (Table 7).
In patients who received neoadjuvant (for 3 months be-
fore surgery) and adjuvant treatment with antioxidants,
pregnancies occurred in 13 families, and in 10 cases
(33.3%), they ended in term delivery of healthy children.
The best result was noted in patients with varicocele who
did not undergo surgical treatment, but were treated for
6 months using a complex of drugs containing antioxi-
dant agents. Thus, out of 21 married couples during the
3-year follow-up period, 13 women had pregnancies,
11 (52.38%) of which ended in the birth of a healthy child
at term. It should be noted that 17 men from this group
underwent annually a 3-month course of antioxidant
therapy during the follow-up period.

CONCLUSION

This study revealed that in patients with varicocele
with initially pathological indicators of ejaculate, who
received drugs with antioxidant properties in the post-
operative period as an adjuvant treatment for 3 months,
deterioration of spermogram parameters was not noted
in any of the patients, and their change toward improve-
ment occurred in 76.7% of cases. The most significant
changes could be seen 6 months after the surgery and

DOl https://doi.org/10.17816/uroved87550

subsequent adjuvant therapy. Indicators characteriz-
ing the motility of spermatozoa showed more notice-
able changes. Moreover, the percentage of normally
motile spermatozoa increased statistically significantly
(p < 0.05), and the percentage of spermatozoa with low
mobility and proportion of immobile spermatozoa de-
creased. A significant improvement in ejaculate param-
eters was noted in almost all patients who received a
3-month treatment with antioxidants as a neoadjuvant
therapy before surgical treatment. However, 6 months
after surgical treatment and subsequent adjuvant thera-
py, changes in the parameters of the ejaculate of these
patients did not differ significantly from changes in the
ejaculate parameters of patients who received adjuvant
treatment with antioxidants after surgical treatment of
varicocele. Concomitantly, in patients (21 people) who
received only antioxidant therapy for 6 months, in all
cases, a statistically significant (p < 0.001) improvement
in sperm motility was observed, which persisted for
6 months and exceeded these changes in groups of pa-
tients with adjuvant therapy and neoadjuvant and adjuvant
therapy.

The evaluation of the results of male infertility treat-
ment based on the frequency of pregnancy and childbirth
in the families of patients, depending on the therapy,
showed the best results of conservative therapy with an-
tioxidants. In this study, during the 3-year follow-up pe-
riod, the birth of healthy children was noted in the wives
of the patients in 52.38% of cases compared with 12.3%
in patients after the Ivanissevich surgery, in 29.41% of
cases in patients after adjuvant antioxidant therapy, and
in 33.3% of cases of patients after neoadjuvant and adju-
vant antioxidant therapy. The results indicated that surgi-
cal intervention for varicocele to treat male infertility is
not required, since the surgery itself can affect adversely
the state of spermatogenesis, and conservative antioxi-
dant therapy leads to better results in infertility treatment
than surgery or any combination of it with antioxidant
therapy.
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