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Varicocelectomy in Patients with Non-obstructive Azoospermia
Obstriktif Olmayan Azospermili Hastalarda Varikoselektomi
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What’s known on the subject? and What does the study add?

Varicocele is the most common surgically correctable cause in males evaluated for fertility problems. Approximately 5% of patients with non-
obstructive azoospermia (NOA) are accompanied by varicocele. Available data reveal that varicocelectomy can improve semen parameters
in NOA patients with varicocele. Although the primary treatment option for NOA patients with varicocele seems to be testicular sperm
extraction and intracytoplasmic sperm injection, varicocelectomy may reduce the need for this option.
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Objective: We evaluated the outcomes of varicocelectomy in men with non-obstructive azoospermia (NOA) and a palpable varicocele.

Materials and Methods: We retrospectively evaluated 25 male patients with NOA having a palpable varicocele, between May 2006 and December
2018. Age, duration of infertility, testicular volume, grade and side of varicocele, varicocelectomy technique, and serum follicle-stimulating hormone,
serum luteinizing hormone and serum testosterone levels were analyzed.

Results: The mean age of the patients was 30.68+3.91 years. Of the 25 patients, 5 (20%) had motile sperm in the ejaculate in the postoperative
semen analysis. There were no predictive factors affecting the appearance of the sperm in the ejaculate.

Conclusion: Varicocelectomy should be considered a treatment option for men with NOA having a palpable varicocele.
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0z
Amac: Palpe edilebilir varikoseli ve obstriiktif olmayan azospermisi olan erkeklerin tedavisinde varikoselektomi sonucunu degerlendirdik.

Gerec ve Yontem: Mayis 2006 ile Aralik 2018 arasinda, palpe edilebilen varikoseli olan 25 obstriiktif olmayan azospermik erkegi retrospektif olarak
degerlendirdik. Bu hastalarin yasi, infertilite siiresi, testis hacmi, varikosel derecesi, varikoselin tarafi, varikoselektomi teknigi, serum folikiil uyarici
hormon, serum liteinlestirici hormon ve serum testosteron diizeyleri belirlendi.

Bulgular: Hastalarin yas ortalamasi 30,68+3,91 yildi. Yirmi bes hastanin 5'inde (%20) postoperatif semen analizinde ejakiilatta hareketli sperm
gorildi. Ejakulatta sperm goriilmesini etkileyen higbir faktor bulunamadi.

Sonug: Palpe edilebilir varikoseli olan obstriiktif olmayan azospermik erkekler icin varikoselektomi bir tedavi secenegi olarak distiniilmelidir.
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Introduction oligozoospermia to complete azoospermia, is well documented
(1,2).

Varicocele is the most common abnormality in males evaluated . . . . . .
¥ Varicocele is found in approximately 5% of patients with

non-obstructive azoospermia (NOA) (3). Although the
varicocele remains uncertain, the negative effect of varicocele contribution of varicocele to the pathophysiology of

for fertility problems (1). Although the pathogenesis of

on spermatogenesis and semen quality, ranging from azoospermia is unclear, it is known that varicocelectomy may
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cause improvements in semen parameters in some patients
with NOA (3,4).

The purpose of this study was to evaluate the outcomes of
varicocelectomy in men with NOA having a palpable varicocele
and to determine possible predictive factors for postoperative
improvement in semen parameters.

Materials and Methods

Patients

We reviewed files of 65 primary infertility patients with NOA
who were operated for a palpable varicocele between May 2006
and December 2018. A total of 25 patients were included in the
study. Patients whose postoperative semen analysis results could
not be reached (31 patients), patients without karyotype and Y
chromosome microdeletion analyses (8 patients), and patients
with genetic abnormalities (1 patient with Klinefelter syndrome)
were excluded from the study. All the patients included in the
study had complete azoospermia.

Clinical Evaluation

The baseline clinical evaluation for each patient included a
comprehensive history and a complete physical examination.
Varicocele identified on scrotal examination performed with
the patient in the standing position before and during Valsalva
maneuver was classified as grade 1 (palpable only during the
Valsalva maneuver), grade 2 (palpable without the Valsalva
maneuver), or grade 3 (visible through the scrotal skin without
need for palpation) according to the Dubin and Amelar (5)
varicocele grading system. The diagnosis of varicocele was
confirmed by ultrasound. Testicular volume was measured using
a Prader orchidometer. At least two preoperative semen analyses
were performed in all patients using semen specimens obtained
by masturbation after 2 to 5 days of abstinence. All analyses
were performed according to the World Health Organization
guidelines (6). The diagnosis of complete azoospermia was
confirmed by pellet analysis, as described by Jaffe et al. (7),
and only patients with complete azoospermia (pellet-negative)
were enrolled in the study. Retrograde ejaculation, obstructive
pathologies and other causes of infertility were excluded.
Three patients had a history of unsuccessful testicular sperm
extraction (TESE) procedure.

Serum follicle-stimulating hormone (FSH), serum luteinizing
hormone (LH) and total testosterone levels were evaluated using
blood samples collected in the morning.

The G banding karyotype analysis was performed on the
peripheral blood lymphocytes according to the general protocols
(8). Multiplex polymerase chain reaction-based screening for
Y chromosome microdeletions was carried out in all patients

according to the European Academy of Andrology and the
European Molecular Genetics Quality Network guidelines (9).

Written informed consent was obtained from all patients. The
study was approved by Baskent University Institutional Review
Board (project no: KA19/37).

Varicocelectomy was performed using the subinguinal techniques
(open non-microsurgical and microsurgical) (10,11,12). All
procedures were performed under general anesthesia.

Postoperative follow-up was performed with semen analysis
performed at 3-month intervals in the first year and every 6
months thereafter. The staff evaluating the semen analysis had
no knowledge of the patient. The most improved postoperative
semen analysis was used for data analysis.

Data Interpretation

Age, duration of infertility, testicular volume, grade and side
of varicocele, varicocelectomy technique, serum FSH, serum
LH and serum testosterone levels were determined. Success
was defined as the presence of sperm in the ejaculate during
postoperative follow-up.

Statistical Analyses

Statistical analysis was performed using the IBM Statistical
Package for the Social Sciences version 17.0 (SPSS Inc., Chicago,
IL, USA). Continuous variables with normal distribution were
presented as mean + standard deviation [p>0.05 in Shapira-
Wilk test (n<30)] and non-normal variables were reported as
median. The Mann-Whitney U test was used for comparison of
differences between the groups. The distribution of categorical
variables was compared between the groups using the chi-
square test or Fisher's exact test. A p value of less than 0.05 was
considered statistically significant.

Results

Patient Characteristics

All patients had no known medical problems. The medical history
of the patients revealed inguinal hernia repair in 2 patients.
Patient characteristics are presented in Table 1.

Postoperative semen analysis revealed motile sperm in the
ejaculate in 5 (20%) of 25 patients. Semen analysis results
were consistent with extremely severe oligozoospermia in all
cases. All the 5 patients were in the microsurgical group and all,
except one (grade 2), had grade 3 varicocele. Of the remaining
12 patients in microsurgical group, 2 had grade 1, 4 had grade
2 and 6 had grade 3 varicocele. In the non-microsurgical group,
2 patients had grade 1 and 6 patients had grade 3 varicocele.
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Table 1. Characteristics and their relation with postoperative outcome

Parameter ‘ Sperm (+) ‘ Sperm (-) ‘ Total ‘ p
Age (years)

Mean + SD | 29.642.19 | 30.95+4.236 | 30.6843.91 | 0.575
Infertility period (years)

Median (min-max) 15 (1-5) | 2.75 (1-13) [2(1-13) | 0371
Varicocele side (n)

Left 4 17 21

Bilateral 1 3 4 100
Varicocele grade (n)

1 0 4

2 1 0.535
3 4 12 16

Testis volume (mL)

Median (min-max) | 8(6-10) | 8 (2-18) |8 (2-18) L0712

FSH level (mIU/mL)

Median (min-max) | 10.95 (6.0-28.33) | 19.86 (1.39-45.27) | 14.87 (1.39-45.27) | 0.446
LH level (mIU/mL)
Median (min-max) | 7.21 (4.81-8.13) | 8.96 (2.42-23.80) | 7.65 (2.42-23.8) | 0.587
Testosteron level (ng/mL)
Median (min-max) | 3.72 (2.53-6.32) | 3.96 (1.4-7.16) | 3.81 (1.4-7.16) | 0.891
Varicocelectomy technique (n)
Non-microsurgical 0 8 8

, , 0.140
Microsurgical 5 12 17

SD: Standard deviation, min: Minimum, max: Maximum, FSH: Follicle-stimulating hormone, LH: Luteinizing hormone

The median duration of postoperative follow-up period was
9 months (range=3-25 months). We compared age, infertility
duration, testicular volume, varicocele grade, varicocele side,
varicocelectomy technique, serum FSH, serum LH and serum
testosterone levels in the success group and the failure group.
This comparison showed no statistically significant difference
between the success group and the failure group (Table 1).

No intraoperative and/or postoperative complications were
observed.

After the surgery, none of the patients in the success group
achieved spontaneous pregnancy. Intracytoplasmic sperm
injection (ICSI) was performed using ejaculated sperm in 2
patients and these 2 patients achieved pregnancy with ICSI
during follow-up. One of these pregnancies was lost-to-follow-
up and the other resulted in live birth. In the patient group
without any change in ejaculate, microdissection TESE was
performed in 14 of 20 patients. The overall sperm retrieval rate
(SRR) was 28.5% (4/14). SRR was 11.1% (1/9) in microsurgical
group and 60.0% (3/5) in non-microsurgical group. ICSI was
performed using testicular sperm in 3 patients and 1 patient
achieved pregnancy with ICSI during follow-up. The pregnancy
resulted in a healthy infant.
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Discussion

Varicocele is the most common surgically correctable cause of
male infertility and is found in about 15% of adult males, 35-
40% of males with fertility problems and 80% of males with
secondary infertility (13,14). The etiology and pathophysiology
of varicocele is likely multifactorial (15,16). Despite the
several mechanisms including testicular blood stasis, testicular
underperfusion and hypoxia, testicular venous hypertension,
autoimmunity, elevated testicular temperature, reflux and
increase of adrenal catecholamines in spermatic veins, and
increased oxidative stress that explain the negative impact of
varicocele on testicular function, none of these can fully clarify
the variable effects of varicocele on spermatogenesis and male
fertility (3,17).

Although the contribution of accompanying varicocele to the
pathophysiology of azoospermia is unknown, existing data
suggest that varicocelectomy may improve seminal parametersin
NOA patients with clinical varicocele (3,18). Previously published
data in a group of NOA patients with varicocele have shown
that the improvement of semen parameters was 20.8-55% after
varicocelectomy (2,4,18,19,20,21,22,23,24,25,26,27,28,29,30,31).
All of these studies were performed with small patient groups
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(number of patients: 6-35). In our study, after varicocelectomy,
spermatozoa were seen in the ejaculate of 5 patients (20.0%).

In a recent meta-analysis, the only prognostic factor that
seems to consistently predict the chances of finding sperm in
the ejaculates of NOA men after varicocele repair is testicular
histopathology (3). However, it should be kept in mind that
diagnostic testicular biopsy is an invasive option that may be
associated with complications similar to the TESE procedure and
cannot identify the entire testis pattern in NOA patients (32). No
statistical analysis could be performed for this parameter since
no simultaneous biopsy was performed with varicocelectomy in
any of the patients included in our study.

Although the blood FSH level was lower in the patient group
who began to show sperm in the ejaculate after varicocelectomy
(median=10.95 mIU/mL, 6.0-28.33) compared to the patient group
without any change in ejaculate (median=19.86 mlU/mL, 1.39-
45.27), this was not statistically significant (p=0.446). Furthermore,
we could not find a statistically significant relationship between
success and the other parameters analyzed (Table 1).

In the literature, as far as we know, there is no study that
evaluated the relationship between varicocelectomy technique
and improvement in semen parameters in NOA patients with
varicocele. In our study, although all patients who began to
show sperm in the ejaculate after varicocelectomy were in the
microsurgical group, this finding was not statistically significant
(p=0.140).

The indications for varicocelectomy in NOA patients with
varicocele remain controversial because the primary treatment
option for these patientsseems to be TESE and ICSI (18). However,
varicocelectomy may reduce the need for TESE, which is a more
invasive option, in couples who still require ICSI for conception
(18). In our study, ICSI procedure was performed with the sperm
obtained from ejaculate in 2 patients. Pregnancy was achieved
in these two patients. In the literature, it was reported that ICSI
was performed in 54 patients using postoperative ejaculate. In
11 of these patients, pregnancy was achieved (19,22,23,29,30).
Although spontaneous pregnancy was reported in 12 patients in
the literature, no spontaneous pregnancy was observed in any
patient in our study (4,19,20,21,22,29,30).

Study Limitations

The prominent limitations of this study are its retrospective
nature and its small sample size. Further prospective studies
with a larger sample size would provide more reliable results.

Conclusion

Varicocelectomy may cause the appearance of motile sperm
in the sperm of infertile men with NOA and clinically palpable
varicoceles. Varicocelectomy should be considered a treatment

option for this patient group. However, when this treatment
option is recommended to couples, detailed advice should be
given on the relative risks and benefits of the procedure.

Acknowledgements

The authors would like to thank Cagla Sartiirk, Baskent
University, Adana Dr. Turgut Noyan Medical and Research
Center, Biostatistics Unit.

Ethics

Ethics Committee Approval: This study was approved by Baskent
University Institutional Review Board (project no: KA19/37) and
was supported by Baskent University Research Fund.

Informed Consent: Written informed consent was obtained
from all patients.

Peer-review: Externally peer-reviewed.
Authorship Contributions

Surgical and Medical Practices: C.0., M.RG., U.G, TT, S.G.,
Concept: C.0., M.R.G., Design: C.0. MR.G., Data Collection
or Processing: c.0., Analysis or Interpretation: c.0., MR.G,
Literature Search: C.0., Writing: C.0., M.R.G., T.T.

Conflict of Interest: No conflict of interest was declared by the
authors.

Financial Disclosure: The authors declared that this study
received no financial support.

References

1. Hassanin AM, Ahmed HH, Kaddah AN. A global view of the pathophysiology
of varicocele. Andrology 2018;6:654-661.

2. Kadioglu A, Tefekli A, Cayan S, Kandirali E, Erdemir F, Tellaloglu S.
Microsurgical inguinal varicocele repair in azoospermic men. Urology
2001;57:328-333.

3. Esteves SC, Miyaoka R, Roque M, Agarwal A. Outcome of varicocele repair
in men with nonobstructive azoospermia: systematic review and meta-
analysis. Asian J Androl 2016;18:246-253.

4. Esteves SC, Glina S. Recovery of spermatogenesis after microsurgical
subinguinal varicocele repair in azoospermic men based on testicular
histology. Int Braz J Urol 2005;31:541-548.

5. Dubin L, Amelar RD. Varicocele size and results of varicocelectomy in
selected subfertile men with varicocele. Fertil Steril 1970;21:606-609.

6. WHO W. WHO laboratory manual for the examination and processing of
human semen. World Health Organization, Geneva 2010.

7. Jaffe TM, Kim ED, Hoekstra TH, Lipshultz LI. Sperm pellet analysis: a
technique to detect the presence of sperm in men considered to have
azoospermia by routine semen analysis. J Urol 1998;159:1548-1550.

8. Moorhead PS, Nowell PC, Mellman WJ, Battips DM, Hungerford DA.
Chromosome preparations of leukocytes cultured from human peripheral
blood. Exp Cell Res 1960;20:613-616.

9. Krausz C, Hoefsloot L, Simoni M, Tuttelmann F, European Academy of A,
European Molecular Genetics Quality N. EAA/EMQN best practice guidelines

323



Journal of Urological Surgery,
2019;6(4):320-324

Ozer et al.
Varicocelectomy in Azoospermic Men

20.

21.

22.

for molecular diagnosis of Y-chromosomal microdeletions: state-of-the-art
2013. Andrology 2014;2:5-19.

. Marmar JL, Kim Y. Subinguinal microsurgical varicocelectomy: a technical

critique and statistical analysis of semen and pregnancy data. J Urol
1994;152:1127-1132.

. Johnson D, Sandlow J. Treatment of varicoceles: techniques and outcomes.

Fertil Steril 2017;108:378-384.

. Kupis L, Dobronski PA, Radziszewski P. Varicocele as a source of male

infertility - current treatment techniques. Cent European J Urol
2015;68:365-370.

. Gorelick JI, Goldstein M. Loss of fertility in men with varicocele. Fertil Steril

1993;59:613-616.

. Baazeem A, Belzile E, Ciampi A, Dohle G, Jarvi K, Salonia A, Weidner W, Zini

A. Varicocele and male factor infertility treatment: a new meta-analysis
and review of the role of varicocele repair. Eur Urol 2011;60:796-808.

. Alkan [, Yuksel M, Canat HL, Atalay HA, Can O, Ozveri H, Basar MM.

Superoxide Anion Production by the Spermatozoa of Men with Varicocele:
Relationship with Varicocele Grade and Semen Parameters. World J Mens
Health 2018;36:255-262.

. Cho CL, Esteves SC, Agarwal A. Novel insights into the pathophysiology of

varicocele and its association with reactive oxygen species and sperm DNA
fragmentation. Asian J Androl 2016;18:186-193.

. Miyaoka R, Esteves SC. A critical appraisal on the role of varicocele in male

infertility. Adv Urol 2012;2012:597495.

. Ishikawa T, Kondo Y, Yamaguchi K, Sakamoto Y, Fujisawa M. Effect of

varicocelectomy on patients with unobstructive azoospermia and severe
oligospermia. BJU Int 2008;101:216-218.

. Matthews GJ, Matthews ED, Goldstein M. Induction of spermatogenesis and

achievement of pregnancy after microsurgical varicocelectomy in men with
azoospermia and severe oligoasthenospermia. Fertil Steril 1998;70:71-75.

Pasqualotto FF, Sobreiro BP, Hallak J, Pasqualotto EB, Lucon AM. Induction
of spermatogenesis in azoospermic men after varicocelectomy repair: an
update. Fertil Steril 2006;85:635-639.

Lee JS, Park HJ, Seo JT. What is the indication of varicocelectomy in men
with nonobstructive azoospermia? Urology 2007;69:352-355.

Kirac M, Deniz N, Biri H. The effect of microsurgical varicocelectomy on
semen parameters in men with non-obstructive azoospermia. Curr Urol
2013;6:136-140.

324

23.

24.

25.

26.

27.

28.

29.

31.

32.

Kim ED, Leibman BB, Grinblat DM, Lipshultz LI. Varicocele repair improves
semen parameters in azoospermic men with spermatogenic failure. J Urol
1999;162:737-740.

Cakan M, Altug U. Induction of spermatogenesis by inguinal varicocele
repair in azoospermic men. Arch Androl 2004;50:145-150.

Cocuzza M, Pagani R, Lopes RI, Athayde KS, Lucon AM, Srougi M, Hallak
J. Use of subinguinal incision for microsurgical testicular biopsy during
varicocelectomy in men with nonobstructive azoospermia. Fertil Steril
2009;91:925-928.

Abdel-Meguid TA. Predictors of sperm recovery and azoospermia relapse
in men with nonobstructive azoospermia after varicocele repair. J Urol
2012;187:222-226.

Zampieri N, Bosaro L, Costantini C, Zaffagnini S, Zampieri G. Relationship
between testicular sperm extraction and varicocelectomy in patients with
varicocele and nonobstructive azoospermia. Urology 2013;82:74-77.

Aboutaleb HA, Elsherif EA, Omar MK, Abdelbaky TM. Testicular Biopsy
Histopathology as an Indicator of Successful Restoration of Spermatogenesis
after Varicocelectomy in Non-obstructive Azoospermia. World J Mens
Health 2014;32:43-49.

Gat Y, Bachar GN, Everaert K, Levinger U, Gornish M. Induction of
spermatogenesis in azoospermic men after internal spermatic vein
embolization for the treatment of varicocele. Hum Reprod 2005;20:1013-
1017.

. Poulakis V, Ferakis N, de Vries R, Witzsch U, Becht E. Induction
of  spermatogenesis in  men with azoospermia or  severe
oligoteratoasthenospermia after antegrade internal spermatic vein

sclerotherapy for the treatment of varicocele. Asian J Androl 2006;8:613-
619.

D'Andrea S, Giordano AV, Carducci S, Sacchetti L, Necozione S, Costanzo
M, De Gregorio A, Micillo A, Francavilla F, Francavilla S, Barbonetti A.
Embolization of left spermatic vein in non-obstructive azoospermic men
with varicocele: role of FSH to predict the appearance of ejaculated
spermatozoa after treatment. J Endocrinol Invest 2015;38:785-790.

Abdel Raheem A, Garaffa G, Rushwan N, De Luca F, Zacharakis E, Abdel
Raheem T, Freeman A, Serhal P, Harper JC, Ralph D. Testicular histopathology
as a predictor of a positive sperm retrieval in men with non-obstructive
azoospermia. BJU Int 2013;111:492-499.



