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The effect of varicocelectomy on intracytoplasmic sperm
injection pregnancy success in patients with severe

oligospermia and varicocele

Siddetli oligospermi ve varikoseli olan hastalarda varikoselektominin
intrasitoplazmik sperm enjeksiyonu gebelik basarisina etkisi

Yusuf Arikan'®, Abdurrahman Hamdi inan?®, Mert Giiroglu'®, Mehmet Zeynel Keskin'

ABSTRACT

OBJECTIVES: There is still controversy about the necessity of
varicocelectomy in infertile men with severe oligospermia if
varicocelectomy is additionally available and Intracytoplasmic Sperm
Injection (ICSI) is planned. This study will investigate the effect of
varicocelectomy on ICSI success in varicocele patients with severe
oligospermia.

MATERIAL and METHODS: The data of 60 patients with varicocelectomy
before ICSI (Group 1) and 32 patients without varicocelectomy before
ICSI (Group 2) were compared. Patient and partner age, hormone levels
and sperm parameters from demographic data, hormone levels and sperm
parameters from laboratory tests, and scrotal Doppler ultrasonography
results radiologically were compared. After ICSI, clinical pregnancy
rates, miscarriage rates and live birth rates were evaluated.

RESULTS: There was a significant increase in sperm count and motility in
Group 1 patients after varicocelectomy surgery. When the preoperative
and postoperative sperm parameters of the patients in Group 1 were
compared with those in Group 2, it was found that there was no
difference before the varicocelectomy , while only sperm count was
statistically affected after the surgery. Clinical pregnancy was observed
in 44 patients (73.3%) in Group 1 and 21 patients (65.6%) in Group
2 and there was no statistical difference between the groups (p: 0.321).
Miscarriage was observed in 11 patients (25%) in Group 1 and 7
patients (33.3%) in Group 2 (p: 0.128). Live birth was observed in 33
patients (55%) in Group 1 and 14 patients (43.7%) in Group 2 and was
statistically higher in Group 1 (p: 0.026).

CONCLUSION: In varicocelectomy patients with severe oligospermia,
varicocelectomy before ICSI does not affect clinical pregnancy and
miscarriage rates, but causes an increase in live birth rates.

Keywords: intracytoplasmic sperm injection, varicocelectomy, severe
oligospermia, pregnancy rate
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AMAC: Ciddi oligospermi olan infertil erkeklerde ek olarak varikoselek-
tomi varsa ve Intrasitoplazmik Sperm Enjeksiyonu (ICSI) planlaniyorsa
varikoselektomi gerekliligi konusunda tartismalar meveuttur. Bu ¢alis-
mada ciddi oligospermisi olan varikosel hastalarinda varikoselektominin
ICSI basarist iizerine etkisi arastirilacaktir.

GEREC ve YONTEMLER: Calismada ICSI dncesi varikoselektomi olan
(Grup 1) 60 ve ICSI 6ncesi varikoselektomi olmayan (Grup 2) 32
hastanin verileri karsilagtirilmistir. Hastalarin demografik verilerinden
hasta ve parternini yast, laboratuvar tetkiklerinden hormon seviyeleri ve
sperm parametreeleri, radyolojik olarak Skrotal Doppler Ultrasonogragi
bulgulari karsilastirilmistir. Intrasitoplazmik sperm enjeksiyonu son-
rast ise klinik gebelik oranlari, diisiik oranlari ve canli dogum oranlart
degerlendirilmistir.

BULGULAR: Grup 1’deki hastalarda varikoselektomi operasyonu son-
rasinda sperm sayist ve hareketlilikte belirgin artig goriilmiistiir. Grup
I'deki hastalarin operasyon éncesi ve sonrast sperm parametrelerinin
Grup 2 ile kargilastirilmasinda ise operasyon dncesi hicbir farklilik yok-
ken operasyon sonrasinda sadece sperm sayisinda istatistiksel olarak et-
kilendigi saptanmustir. Grup 1'de 44 hastada (%73,3) ve Grup 2'de 21
hastada (%65,6) klinik gebelik gézlenmis ve gruplar arasinda istatistiksel
fark bulunmamustir (p: 0,321). Grup 1'de 11 hastada (%25) ve Grup
2'de 7 hastada (%33,3) diisiik gozlenmistir (p: 0,128). Canli dogum
Grup 1'de 33 hastada (%55) ve Grup 2'de 14 hastada (%43,7) gozlen-
mistir ve Grup 1'de istatistiksel olarak daha yiiksektir (p: 0,026).

SONUC: Ciddi oligospermisi olan varikoselektomi hastalarinda ICSI
oncesi varikoselektomi klinik gebelik ve diisiik oranlarin: etkilemezken
canli dogum oranlarinda artisa neden olmaktadir.

Anahtar Kelimeler: intrasitoplazmik sperm enjeksiyonu, varikoselekto-
mi, siddetli oligospermi, gebelik oran:

INTRODUCTION

Infertility is a multifactorial condition affecting a significant
proportion of couples worldwide, with male factors contri-
buting to approximately 40-50% of cases.?’ Among these
factors, severe oligospermia, defined as a sperm concent-
ration of less than 5 million sperm per milliliter, poses a
considerable challenge to achieving natural conception.#

Varicocele, an abnormal enlargement of the veins within
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the scrotum, is frequently associated with oligospermia
and is believed to impair spermatogenesis through various
mechanisms, including increased scrotal temperature and
oxidative stress.”! Varicocelectomy, a surgical procedure ai-
med at ligating the affected veins, has been proposed as
a potential treatment to improve sperm parameters and,
consequently, fertility outcomes.' Conversely, intracytop-
lasmic sperm injection (ICSI), have emerged as effective
alternatives for couples facing infertility due to male factor
issues.'”! This article aims to critically compare the efficacy
of varicocelectomy and ICSI in enhancing pregnancy rates

among infertile men diagnosed with severe oligospermia.

MATERIAL and METHODS

We performed a retrospective cohort study describing 92
patients who were diagnosed with varicocele and underwent
ICSI between January 2016 and January 2024 using our
hospital database. This study was approved by our insti-
tutional ethical review board (Decision No: 2025/03-24,
Date: 10.04.2025). It was conducted in accordance with
the Declaration of Helsinki regarding human subjects. In
our study, we obtained detailed data on the age of the pa-
tient and his/her partner, duration of infertility, varicocele
degree, testicular volume, hormone level (FSH, LH, Total

testosterone), semen parameters and ICSI parameters.

Inclusion criteria were primary infertile patients with vari-
cocele detected and a history of unprotected sexual inter-
course for at least 1 year. Patients excluded from the study
included infertile patients without at least 2 spermiogram
evaluations, without hormonal evaluation, with unprotec-
ted sexual intercourse of less than 1 year and patients with
no varicocele detected on FM, with a history of cryptorchi-
dism, testicular trauma, orchitis, systemic or hormonal dy-
sfunction and genetic abnormalities, azoospermia/crypto-
zoospermia and normospermia on spermiogram. Patients
with severe oligospermia who underwent varicocelectomy
and ICSI and patients with severe oligospermia who un-
derwent ICSI without varicocelectomy were defined as
Groups 1 and 2 and a total of 92 patients were included
in the study.

The diagnosis of varicocele was made on physical exami-
nation. Scrotal Colour Doppler Ultrasonography (USG)
was available to evaluate the testicular volume in each va-
ricocele patient. Varicocele physical examination was gra-
ded between grade 1 and 3 while the patient was standing.
Grade 1 varicocele was defined as palpable with valsalva,
grade 2 was defined as palpable without valsalva, and gra-
de 3 was defined as varicocele that was visible from the

external view. Testicular volume was measured by scrotal

Doppler USG. Hormone profile included serum testoste-
rone, FSH and LH. The first ICSI cycle of each patient
was included. Blood samples were collected before 10 am.
Three hormone levels were recorded: testosterone (normal
value: 15.2-24.2 nmol/L), LH (normal value: 6-23 mIU/
mL) and FSH (normal value: 1.24—7.8 mIU/mL).

Semen was obtained by masturbation after 3 to 5 days of
sexual abstinence. Samples were analysed within 1 h of col-
lection to determine semen parameters including semen
volume (in mL), sperm concentration (in 106/mL), total
motility (%), progressive motility (%) and normal morp-
hology (%). Severe oligospermia was defined as a sperm
count <5 x 106/mL in two consecutive semen analyses.
Total motile sperm count (TMSC) was calculated using
the formula: semen volume x concentration x % total

motility.

For ovarian stimulation, it was first performed with gona-
dotropin-releasing hormone (GnRH) agonist followed by
human menopausal gonadotropin (hMG) or recombinant
human follicle-stimulating hormone (r-hFSH). Human
chorionic gonadotropin (hCG) was administered when 2
or more ovarian follicles had reached an average diameter
of 18 mm. Thirty-four to 36 hours after hCG administra-
tion, transvaginal ultrasound-guided oocyte retrieval was
performed and ICSI was performed. Clinical pregnancy
was confirmed by gestational sac with an embryo showing
cardiac activity on ultrasound at 5 to 6 weeks. When a
non-viable clinical pregnancy was observed on ultrasound
follow-up, it was considered a miscarriage.

RESULTS

The ages of the patients and their partners did not dif-
fer between the groups. The mean gestation interval was
16.4+11.3 months in Group 1 patients and 23.8+12.3
months in Group 2 patients, and it was found that preg-
nancy was achieved earlier in Group 1 patients (p: 0.008).
In the varicocele evaluation between the groups, high grade
varicocele was observed more in Group 1 (p<0.001). There
was no difference in FSH, LH and total testosterone levels
between the two groups. There was no difference between
the groups in terms of testicular volumes. Demographic,
clinical and laboratory data of both groups are shown in

Table 1.

When the sperm parameters of the patients in Group 1
were analysed, no difference was observed in sperm volu-
me and sperm morphology in preop and postop values.
Sperm count and total sperm count in mL were 3.7+1.3
million and 7.1+3.8 million preop, 8.1+3.7 and 15.9+8.3
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Table 1. Comparison of demographic, clinical and laboratory values between groups

Variable Group 1 (n:60) Group 2 (n:32) p
Female age, years 28.8 6.2 30.7 7.6 0.347
Male age, years 34.1+8.8 36.8 +10.9 0.496
Time to pregnancy, months 16.4+11.3 23.8+12.3 0.008
Grade of Varicocele (n, %)

; 125 182 0.001
3 43 10

FSH (mIU/mL) 4.81+2.1 4.47+2.6 0.877
LH (mIU/mL) 3.96 +1.86 4.12+1.7 0.691
Testosterone (nmol/L) 21.4+9.7 20.4+8.4 0.752
Left testicle volume, mL 17.8+5.6 19.6+7.2 0.345
Right testicle volume, mL 18.3+6.2 20.1+8.6 0.169

Table 2. Comparison of preoperative and postoperative sperm parameters of patients in Group 1 with those of patients in

Group 2
Group 1 p Value Group 2 p Value vs Group 1
p Value
Preop Postop (paired Stu- Preop Postop
dent’s t test)

Sperm Volume (ml) 23+1.1 2714 0.433 26+1.7 0.496 0.30
Sperm count/ml(x10°) 3.7 1.3 8.1+3.7 <0.001 29+1.7 0.109 <0.001
Total Sperm Count (x10°) 7.1+38 15.9+8.3 <0.001 8.8 6.1 0.157 <0.001
% Progressive motility 33.8+9.7 445+11.6 0.008 39.5+124 0.273 0.371
Total motile sperm count (x10°) 47+3.5 6.4+4.3 0.04 5.1+3.2 0.125 0.183
% Strict morphology 4.1 +2.4 4.3 2.1 0.765 44+23 0.765 0.869

million postoperatively, respectively, and increased signifi-
cantly after the operation (p<0.001). Percentage of forward
motility was 33.8+9.7 and 44.5+11.6 preoperatively and
postoperatively, respectively (p: 0.008). Total motile sperm
count was 4.7+3.5 and 6.4+4.3 preoperatively and pos-
toperatively, respectively, showing a significant increase
(p: 0.04). No difference was observed in the preoperative
sperm values of the patients in Group 1 and the sperm
values of the patients in Group 2. When the postoperative
sperm values of the patients in Group 1 were compared
with the sperm values of the patients in Group 2, the num-
ber of sperm per mL and total sperm count were higher in
Group 1, while no difference was observed in other sperm
parameters. Data on sperm parameters of the patients in
both groups are shown in Table 2.

In terms of ICSI outcomes, clinical pregnancy was obser-
ved in 44 patients (73.3%) in Group 1 and 21 patients
(65.6%) in Group 2 and there was no statistical difference
between the groups (p: 0.321). Miscarriage was observed
in 11 patients (25%) in Group 1 and 7 patients (33.3%) in
Group 2 (p: 0.128). Live birth was observed in 33 patients
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Table 3. Comparison of ICSI results between groups

Group 1 Group 2 p Value
Clinical pregnancy (n, %) 44 (73.3) 21 (65.6) 0.321
Miscarriage (n, %) 11(25) 7 (33.3) 0.128
Live birth (n, %) 33 (55) 14 (43.7) 0.026

(55%) in Group 1 and 14 patients (43.7%) in Group 2
and was statistically higher in Group 1 (p: 0.026). Data on
ICSI outcomes of both groups are shown in Table 3.

DISCUSSION

Infertility is a complex condition that affects approxi-
mately 15% of couples of reproductive age, with male
infertility being a significant contributor.® Severe oli-
gospermia is characterized by a markedly low sperm
count, which can severely hinder natural conception.
The presence of a varicocele is a common finding in men
with oligospermia, and its management remains a topic

of considerable debate within the field of reproductive
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medicine."*"3 The decision for varicocelectomy for ICSI
in men with severe oligospermia is usually based on cli-
nical factors, patient preferences and the underlying ae-
tiology of infertility."¥ While varicocelectomy may offer
the potential for spontaneous conception, ICSI provides
a more immediate solution, especially when time is of
the essence or varicocele repair may not result in signifi-
cant improvements in sperm parameters.'"* In a systema-
tic analysis comparing the two approaches, it was found
that varicocelectomy can improve sperm parameters and
potentially increase spontaneous conception rates, but
in cases of severe oligospermia, ICSI may provide faster
results to achieve pregnancy.'® The choice between the-
se interventions should be made in co-operation, taking
into account the couple’s reproductive goals, the severity
of male factor infertility and the likelihood of success
with each approach.!"® Diegidio et al.'”! reported that
varicocelectomy operation improved semen parameters
by 60-80% and increased pregnancy rates by 35-44%.
In a prospective study by Enatsu et al.!"® evaluating 102
patients with severe oligozoospermia, 41.1% of men
showed improvement in sperm density and motility. In
addition, spontaneous pregnancy was achieved in 17.6%.
Ishikawa et al."! significantly improved sperm density
and motility in 69.4% and 54.5% of patients with se-
vere oligozoospermia after varicocelectomy and achieved
spontaneous pregnancy in 35.1% of patients within one

year.

Intracytoplasmic sperm injection has revolutionised the
management of male infertility.” It allows direct injection
of a single sperm into an oocyte, making it a viable option
for men with severe oligospermia and even azoospermia.
1291 The success of ICSI is influenced by many factors, inc-
luding female age, ovarian reserve and the specific male
factor contributing to infertility.?" ICSI-related pregnancy
rates in cases of severe oligospermia are generally favourab-
le, and studies show varying success rates depending on
the specific technique used and the characteristics of the
couple.??3 In particular, the use of ICSI has been shown
to be particularly effective when sperm motility or morp-
hology is compromised.* Esteves et al."” evaluated ICSI
results in treated and untreated varicocele patients and
showed that sperm parameters such as sperm count and
total sperm motility increased significantly after varico-
cele operastion, but progressive motility did not increase
significantly. In terms of ICSI success, clinical pregnancy,
miscarriage and live birth rates were 60%, 22% and 37%,
respectively, in patients with varicocelectomy, while these
rates were 45%, 30% and 31%, respectively, in patients

without varicocelectomy. Clinical pregnancy and live birth

rates increased significantly after varicocelectomy operati-
on. In the study by Pasqualotto et al."", clinical pregnancy,
miscarriage and live birth rates after varicocelectomy were
73%, 21% and 31%, respectively, while these rates were
64%), 23% and 31% in patients without varicocelectomy.
Pasqualotto et al."" reported that although more clinical
pregnancies were obtained with varicocelectomy opera-
tion, the live birth rate did not affect. Shiraishi et al.l'?
reported that varicocelectomy operation had a significant
effect on clinical pregnancy and live births related to ICSI
results, increasing clinical pregnancy success from 28% to
61% and live birth rates from 24% to 52%. Similar to
Shiraishi, Haydardedeoglu et al.""* found clinical pregnan-
cy and live birth rates of 52% vs 74% and 41% vs 64%
in patients without and with varicocele, respectively, and
emphasised the importance of varicocelectomy. In our
study, clinical pregnancy, miscarriage and live birth rates
were 65%, 33%, 43% and 73%, 25%, 55% in the patient
groups without and with varicocelectomy, respectively, and
we concluded that varicocelectomy operation increased the

live birth rate from these values.

Our study has both strengths and limitations. The strengt-
hs of our study are that all semen analyses were performed
in the same laboratory and at least two semen analyses were
evaluated. We also present pregnancy data in men with se-
vere oligospermia. Limitations of our study include its ret-
rospective design and small sample size.

CONCLUSION

Both varicocelectomy and ICSI play critical roles in the
management of infertility in men with severe oligosper-
mia. While varicocelectomy may improve sperm parame-
ters and offer a chance for spontaneous conception, ICSI
provides a more direct and often more successful route
to achieving pregnancy. Future research should focus on
identifying the most appropriate candidates for each in-
tervention and optimizing treatment protocols to enhance

outcomes for couples facing male factor infertility.
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