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Male infertility, azoozpermia and cryptozoospermia incidence
among three infertility clinics in Turkey
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ABSTRACT

Objective: Semen parameters are directly correlated with the infertility of the male. Incidence rates of male
factor infertility, azoospermia and cryptozoospermia differ according to many factors such as geographic
region, age, occupation and body weight. The aim of the present study is to determine the incidence of male
factor infertility, azoospermia and cryptozoospermia among patients who have been admitted to three separate
infertility clinics in Turkey for infertility investigation and analyze the outcomes of these patients.
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Material and methods: A total of 9733 men, who have been admitted to 3 infertility clinics in Turkey due to
infertility between March 2011 and October 2016, were included in the study. Male infertility, azoozpermia
and cryptozoospermia incidence were calculated according to WHO criteria.

Results: Male factor infertility was determined in 3114 (32%) of the patients including cases with azoospermia and cryptozoospermia. Azoospermia cases were observed in 570 (5.85%) and cryptozoospermia in 850
(8.73%) men. Azoospermic, and cryptozoospermic patients constitute 18.3%, and 27.2% of the male infertility
cases. Sperm retrieval rates in diagnostic or oocyte pick-up plus testicular sperm extraction groups were found
to be comparable (16.39%, and 41.3%, respectively).

Conclusion: The data obtained may help to estimate the number of in vitro fertilization cycles and testicular sperm
extraction cases, to determine social security policies, and reproductive potential, and in the light of these data to
establish social insurance policies. These data will help patients to decide on treatment alternatives, and guide the
urologists about the issue.
Keywords: Azoospermia; cryptozoospermia; infertility.

ÖZ

Amaç: Semen parametreleri erkek infertilitesi ile direkt ilişkilidir. Erkek faktörlü infertilite, azoospermi ve
kriptozoospermi insidansı coğrafi bölge, yaş, meslek ve vücut ağırlığı gibi birçok faktöre göre değişmektedir. Bu çalışmanın amacı, Türkiye’de 3 farklı infertilite kliniğine infertilite nedeniyle başvuran hastalar
arasında erkek faktörlü infertilite, azoospermi ve kriptozoospermi oranlarını belirlemek ve bu hastaların
sonuçlarını analiz etmektir.

Gereç ve yöntemler: Mart 2011 ve Ekim 2016 tarihleri arasında, Türkiye’de 3 farklı infertilite kliniğine
infertilite nedeniyle başvuran 9733 erkek çalışmaya alınmıştır.
Bulgular: Hastaların 3114’ünde (%32) erkek faktörlü infertilite (azoospermi ve kriptospermi vakaları dahil)
belirlenmiştir. Hastaların 570’inde (%5,85) azoospermi, 850’sinde (%8,73) kriptozoospermi belirlenmiştir.
Azoospermi vakaları erkek infertilite vakalarının %18,3’ünü, kriptozoospermi vakaları ise %27,2’sini oluşturmaktadır. Azoospermik ve kriptozoospermik hastalarda tanısal ya da oosit toplama işlemi ile eşlenik
testiküler sperm ekstraksiyonu gruplarının sperm bulma oranları benzer (%16,39-%41,3 sırasıyla) bulunmuştur.

Sonuç: Elde edilen sonuçlar in vitro fertilizasyon siklusu ve TESE vakalarını tahmin etmede ve bu veriler
ışığında sosyal güvenlik politikalarının belirlenmesine, üreme potansiyelinin belirlenmesi ve bu veriler ışığında ulusal sağlık politikaları belirlenmesine yardımcı olacaktır. Veriler aynı zamanda hastalara tedavi seçenekleri arasında karar vermelerine ve ürologlara konu ile ilgili yönlendirme yaparken fayda sağlayacaktır.
Anahtar Kelimeler: Azoospermi; kriptozoospermi; infertilite.
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Introduction
According to the glossary of World Health Organization
(WHO), infertility is defined as ‘a disease of the reproductive
system defined by the failure to achieve a clinical pregnancy
after attempts of regular unprotected sexual intercourse during at least a period of 12 months.[1] Infertility is seen in about
15% of the married couples and about 30-50% of the cases are
due to male factors.[2] Semen parameters are directly correlated
with male infertility. Azoospermia is defined as ‘absernce of
spermatozoa in the sediment of a centrifuged semen sample
of a man’ and cryptozoospermia is as ‘very low spermatozoa
concentration (≤1 million/mL) in the ejaculate of a man’ according to WHO. These situations are generally diagnosed during a
routine male infertility investigation.
Azoospermia is seen approximately in 1% of the male population[3] and may be as high as 20% among male infertility cases.
[3,4]
Incidence rates of azoospermia and cryptozoospermia differ
according to genetic differences, geographic region, age, occupation and body weight of the male partner.[5] Causes of male
infertility include genetic alterations (Klinefelter syndrome, Y
chromosome abnormalities, single gene disorders), hormonal
abnormalities (hypogonadotrophic hypogonadism), anatomic
reasons or infections (orchitis), surgeries (trauma or cancer),
and cancer treatments (chemotherapy, radiation).[6-8]
Regardless of the cause and incidence, the situation affects
many couples facing infertility problems. Assisted reproductive
techniques, especially intracytoplasmic sperm injection (ICSI),
is the only treatment option for these couples. Testicular sperm
extraction (TESE) methods are usually the only option in cases
of azoospermia and in most cases of cryptozoospermia, in
which sperm cells are searched in the surgical biopsy materials
obtained from testicles.
We aimed to analyze incidence rates of the male infertility, azoospermia, cryptozoospermia detected in three infertility clinics
in Turkey to see the prevalence of male infertility subgroups.
Also we aimed to analyze sperm retrieval rates of diagnostic
and oocyte pick-up (OPU) accompanying TESE/TESA cases to
help informing patients and experts about these two options and
to plan treatment strategies according to these data.

Material and methods
Study design
A total of 9733 men, who were admitted into three separate
infertility clinics in Turkey for investigation of infertility
between March 2011 and October 2016, were retrospectively
analysed regardless of the etiology of infertility, age, job or
body weight of the male partners. Written consent forms were

taken from the patients. The local ethical committee of İstanbul
Medipol University (10840098-604.01.01-E.8463), approved
this study on 22.03.2017.
Semen analysis
Semen analysis was performed according to WHO criteria
(WHO, 2010). Specimens were collected by masturbation after
2-7 days of sexual abstinence. At least two semen analyses
were performed for each infertile patient. Semen analysis was
performed with a phase contrast microscope (Olympus, CX40)
after 10-30 min of liquefaction. If the sample was not liquified
then the sample was pipetted in order to achieve liquefaction.
All the samples were mixed throughly before semen analysis to
achieve a homogeneous sample. All parameters were replicated
by the same technician and taken into account if the difference
between the parameters was not more than 10%. Liquefaction
time (min), appearance, volume (mL), pH, viscosity, sperm
concentration (mil/mL), total motility rate (%), A, B, C, D
motility rates (%), forward progressive sperm motility (%), and
percentage of spermatozoa with normal morphology (%) were
determined. All the semen samples, (except those with <106/mL
sperm concentration.) were prepared by density gradient semen
preparation technique. Briefly, two solutions (PureSperm,
PureSperm Wash Nidacon) with different densities (90% and
45%) were prepared and 1 mL from each solution was layered
in a conical based tube (Falcon 2095) to make an unmixed
transition layer. One milliliter of the neat semen sample was
put onto them and the tube was centrifuged at 600 x g for 20
min. The pellet (0.4 µL) was taken and put in another tube and
washed two times by adding 1 mL of PureSperm Wash solution and again centrifuged at 1000 x g for 6 minutes. Finally,
pellet was taken out and sperm parameters (concentration, total
motility rate, forward progressive sperm motility rate, normal
morphology rate) were analyzed. Samples with <106 /mL sperm
concentration. were centrifuged at 3000 x g for 15 minutes.
The supernatant was discarded and all the pellet was examined
to detect azoospermia and at least 100 microscopic fields were
examined to detect cryptozoospermia. Patients were diagnosed
as cryptozoospermic in cases with ≤1 million/mL sperm concentration. and as azoospermic if no spermatozoa was detected
in the whole ejaculate. Internal and external quality controls and
quality assurances of andrology laboratories in the three centers
were conducted at 3-month-intervals by Medek Co, Turkey).
Urologic examination
Medical data of patients from one of the centers (Florence
Nightingale Hospital) were included in the present study. Urology
consultation was offered for the azoospermic and cryptozoospermic patients Urologic, anatomic, genetic, and general physical examinations and hormonal (total testosterone, luteinizing
hormone (LH), follicle stimulating hormone (FSH), prolactin,
estradiol (E2) tests were performed. According to these results
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men that are thought to have a lower chance to have adequate
number of sperms for fertility (in cases of Klinefelter syndrome,
partial AZF deletions, reduced testis volume, decreased testosterone levels) were offered diagnostic TESE in order to avoid
high treatment costs and drug use. The men that thought to have
a higher chance to find sperm were offered TESE accompanying
oocyte pick-up for ICSI. The couples and the specialists decided
the treatment strategy based on the data obtained.
Statistical analysis
Statistical Package for the Social Sciences (SPSS Inc.; Chicago,
IL, USA) for Windows 16.0 software package was used for the
statistical analysis. Mann-Whitney U test was used to evaluate
the differences between the groups. The results were evaluated
within 95% confidence interval and the statistical significance
was defined as p<0.05.

Results
Among 9733 men, male factor infertility was seen in 3114
(32%), azoospermia in 570 (5.85%) and cryptozoospermia in
850 (8.73%) cases. Other male factor infertility cases (17.42%)
included men with poor sperm motility (asthenozoospermia)
and/or lower sperm concentration (oligozoospermia) and/or
abnormal sperm morphology (teratozoospermia) according to
WHO criteria (Figure 1). In the present study azoospermia,
and cryptozoospermia were seen in 18.3%, and 27.2% of male
infertility cases, respectively.
Urology consultation was offerred to the azoospermic and
cryptozoospermic patients. The patients with lower chance to
find sperm were offered diagnostic TESE in order to avoid high
costs and drug use for the couples, the men who had a higher
chance to find sperm is offered TESE accompanying oocyte
stimulation for ICSI.
One hundred and four patients underwent diagnostic TESE and
spermatozoa were found in 72 of them (69.2%) and these sperAzoospermia
6%
Cryptozoospermia
9%
Other male inf. Cases
17%
Normal semen
samples
68%

Figure 1. Distribution of patients according to their semen
characteristics among three IVF centers

Table 1. Patient characteristics and ICSI outcome
parameters in the simultaneous TESE/TESA cases and
patient characteristics and sperm (+) case rates in the
diagnostic TESE group of one of the centers
		Diagnostic
TESA/TESE
TESE
Patient, n

Age (Mean)

65 (61 azo+4 crypto)

Number of MII oocytes (mean)
Fertilization rate (%)
Sperm (+) rate (%)
Number of no ET

32.57
6.6

104

33.1

50.9		
81.5

69.2

15		

p
0.3

0.1

Number of transferred
1.69
embryos (mean)			
Clin. preg. Rate (%)

22.2		

Fertilization, sperm (+) and pregnancy rates are given as means (%).
TESE: testicular sperm extraction; TESA: testicular sperm aspiration; azo:
azoospermia; crpto: cryptozoospermia; ET: embryo transfer; Clin. Preg. Rate:
clinical pregnancy rate

matozoa were kept frozen. Sixty-five cases with azoospermia
underwent TESE/TESA with oocyte pick-up and sperm was
found in 53 (81.5%) of them. Sperm-positive case rates were
found similar in these two groups (p=0.1). Embryo transfer
were performed in 50 of them. Results were known in 45 of
them and pregnancy were assessed in 10 ICSI cases (22.2%).
Patient characteristics and ICSI outcome parameters are given
in Table 1.

Discussion
Incidence of azoospermia and cryptozoospermia differed
among subgroups of patients with different genetic, etiologic
and demographic characteristics as their resident geographic
regions, jobs, life styles, feeding behaviours etc. Rates of male
factor infertility, azoospermia and cryptozoospermia among
patients attending three infertility clinics as part of routine infertility investigation were analysed. Our study group consisted of
a selected group of patients facing infertility problems therefore
it did not not reflect the overall rates of male infertility, azoospermia and cryptozoospermia among Turkish population.
In the present study, we found incidence rates of azoospermia, and cryptozoospermia as 18.3 and 27.2%, respectively
in cases with male infertility. Although the patient population
and the genetic factors were different, our data for azoospermia were in accordance with the rate (20%) observed by
different studies peformed among cases with male infertility.
[3,4]
Also, in their review of azoospermia Wosnitzer et al.[10]
found that about 10-20% of infertile men had presented with
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azoospermia which is the most severe form of infertility.
This may be partially explained by the theory that this prevalance are mostly because of individual in vivo mutations and
genetic abnormalities were not genetically heredited from the
parents except the ICSI offspring. Cryptozoospermia rate is
found to be 8.73% in the present study. These two situations
occupies 14.58% of all male population and 45.56% of all
male infertility cases. Testicular sperm extraction methods
should be used for these cases.

The results obtained may help to estimate the number of IVF
cycles and TESE operations, and to plan social insurance
policies. These data may also help us observe the reproductive
status of male population at a specific interval, and take precautions as a part of the national health policy. These data are also
informative for patients undergoing infertility investigation and
treatment by providing them and also urology professionals
counselling these patients with sperm retrieval rates of other
patients facing these issues.

Data obtained may be useful to estimate the number of
patients that will undergo ICSI cycle and specifically TESE
operations. ICSI is the only treatment option for azoospermic
and most cryptozoospermic patients. In addition, testicular
surgery or aspiration is necessary in azoospermic and some
cryptooospermic cases in order to achieve conception via
testicular sperm.

Further studies with larger groups are needed to investigate the
incidence rates of male infertility subgroups in patients with
different demographic characteristics (eg. geographic region,
age, life style, job etc.) so as to take precautions according to
the risks with the help of the data obtained.

Urology consultation was offerred for azoospermic and
cryptozoospermic patients. One hundred and four patients
underwent diagnostic TESE (n=104), and 65 patients TESE
with oocyte stimulation for ICSI regardless of the presence of
obstructive, and non-obstructive azoospermia. Sperm retrieval
rates were found similar (69.2%-81.5% respectively) in these
two groups with an overall sperm retrieval rate of 75.3%
representing the sperm retrieval rate which was similar for
all patients regardless of the etiology of the azoospermia and
cryptozoospermia therefore the patient should decide whether
to undergo a diagnostic or simultaneous TESE with OPU
according to the couple’s own dynamics. Both of the situations have its own advantages and disadvantages. Diagnostic
TESE is more cost-effective because ovulation induction is not
performed but the couples should consider the risks of frozen
sperm because the success rates are lower when frozen sperm
is used. Additionally sperm viability rates decrease especially
in cases with low sperm count and quality. Simultaneous
TESE with OPU is more expensive but the couples will have
the opportunity to use fresh sperm as part of ICSI as soon as it
is collected. But the couples should consider the risk of finding no sperm.
Our sperm retrieval rates were in accordance with the findings
of Thornhill et al.[11] in which they found 65.5% total sperm
retrieval rates. Although sperm retrieval rates were within
acceptable rates, pregnancy rates were observed to be lower
when compared with treatment cycles where ejaculate sperm
is used (22.2%-41.3%, respectively). Also our findings were
in accordance with the results of van Wely et al.[12] in which
they also found a pregnancy rate of 24% in TESE-OPU cases.
The decrease in the pregnancy rates can partly be explained
by the fact that sperm maturation is not completed until ejaculation.
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