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Abstract

Objective: This study investigated the number of Live births in men with non-obstructive azoospermia (NOA) using a combination micro-testicular sperm
extraction and intracytoplasmic sperm injection.

Methods: A total of 434 patients who underwent micro-testicular sperm extraction because of NOA were included in the study. Data such as date of birth,
duration of infertility (in years), number of mature oocytes obtained from the spouse, number of embryos transferred, day of transfer, medical histories of the
spouses, physical examination findings, and comorbidities were recorded.

Results: Ultimately, 19 live births were achieved through successful implantation.

Conclusion: The combination of micro-testicular sperm extraction and intracytoplasmic sperm injection in NOA cases continues to be the most ideal and
current treatment method for couples who want to have children.
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Amagc: Bu calismanin temel amaci non-obstrilktif azospermisi (NOA) olan erkeklerde mikro-testikiiler sperm ekstraksiyonu ve intrasitoplazmik sperm
enjeksiyonu kombinasyonu ile gerceklesen canli dogum sayilarini arastirmaktir.

Yontem: NOA nedeniyle mikro-testikiler sperm ekstraksiyonu yapilan toplam 434 hasta calismaya dahil edildi. Kendisi ve esine ait dogum tarihleri, infertilite
siiresi (yiL olarak), esten elde edilen matiir oosit sayis, transfer edilen embriyo sayis, transfer edilen giin, eslere ait tibbi dykiiler, fizik muayene bulgulari ve
komorbiditeleri gibi veriler kaydedilmistir.

Bulgular: Neticede implantasyon sonucunda 19 tane canli dogum olmustur.

Sonuc: NOA olgularda mikro-testikiler sperm ekstraksiyonu ve intrasitoplazmik sperm enjeksiyonu kombinasyonu ¢ocuk sahibi olmak isteyen ciftler icin en
ideal ve giincel tedavi yontemi olmaya devam etmektedir.
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Introduction

Infertility is defined as the inability to achieve pregnancy
in couples with normal sexual lives who have not used
contraception for a period of one year®. Infertility affects
approximately 20% of couples?. The prevalence of male
factor infertility among infertile couples ranges from 30%
to 50%54. Azoospermia, which is defined as the absence
of sperm in the ejaculate, accounts for 7-15% of male
infertility cases*®. Approximately 40% of infertile men with
azoospermia have obstructive azoospermia (OA) and 60%
have non-OA (NOA)®. The prevalence of NOA is 1% among
all men and 10% among infertile men®. The main difference
between OA and NOA is that while spermatogenesis is
normalin OA, it is either absent or severely impaired in NOA,
which significantly reduces fertility rates compared with
OA“9, Detailed anamnesis and physical examination, along
with laboratory investigations focusing on etiology and, if
necessary, genetic testing, play a crucial role in elucidating
the etiology of azoospermia®. In NOA etiology, besides
small testes, there are conditions such as primary testicular
failure characterized by high luteinizing hormone (LH) and
follicle-stimulating hormone (FSH), secondary testicular
failure characterized by low LH and FSH, previous exposure
to radiation and chemotherapy, cryptorchidism, and
varicocele®. Generally, NOA is characterized by the absence
of sperm in the semen®. In the early and mid-1990s, it was
extremely challenging for men diagnosed with NOA to father
children®. However, by the mid-1990s, the introduction and
subsequent development of testicular sperm aspiration,
conventional testicular sperm extraction (TESE), and
microdissection-TESE (micro-TESE) techniques increased
the chances of achieving pregnancy for azoospermic infertile
couples®. TESE-intracytoplasmic sperm injection (ICSI) has
become a widely used procedure in assisted reproductive
techniques®19,

Materials and Methods

Participant Cohort and Data Collection

This retrospective study included 511 cases diagnosed with
azoospermia who applied to the Assisted Reproduction
Center of the Department of Obstetrics and Gynecology at
University of Health Sciences Turkey, izmir Tepecik Education
and Research Hospital, between 2009 and 2020. Ethical
approval was obtained from the Non-Interventional Research
Ethics Committee of the University of Health Sciences Turkey,
izmir Tepecik Education and Research Hospital (decision no:
2023/03-42, date: 05.04.2023). The diagnosis of azoospermia
in all cases was confirmed through detailed history-taking,
physical examination, three consecutive semen analyzes
and measurements of testosterone and FSH levels. Semen
samples were obtained through masturbation with visual
stimulation, following the criteria set by the World Health
Organization, in the andrology laboratory. Data recorded
included the birth dates of the patients and their partners,
duration of infertility (in years), number of mature oocytes
obtained from the partner, number of embryos transferred,
day of transfer, medical history, physical examination
findings, and comorbidities of the couples.

Statistical Analysis

Statistical computations were performed using SPSS for
Windows version 23.0 (SPSS, Chicago, USA). Results are
presented in percentiles.

Results

The pregnancy outcomes of the 511 cases diagnosed with
azoospermia are presented in Table 1 with numerical data
and in Table 2 with percentage data.

Table 1. Numerical data on pregnancy outcomes in patients with azoospermia

Azospermia NOA Fertilization Transfer Implantation Birth

OA NOA Sperm (+) Sperm (-) Yes No Yes No Yes No Yes No
77 434 235 199 201 34 191 10 64 127 19 45
OA: Obstructive azoospermia, NOA: Non-0A

Table 2. Numerical data on pregnancy outcomes in patients with azoospermia (as a percentage)

Azospermia NOA Fertilization Transfer Implantation Birth

OA % NOA % | Sperm (+) % |Sperm (-) % | Yes % No% | Yes% No% |Yes% No% | Yes% No %
15.06 84.94 54.14 45.86 85.47 145 95.02 4.98 335 66.5 29.68 70.32
OA: Obstructive azoospermia, NOA: Non-0A
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Of the 511 cases of azoospermia, 434 were diagnosed with
NOA. Among these 434 cases, sperm was detected in the
semen samples of 235 individuals, whereas no sperm was
found in 199 individuals. In the cases where sperm was
detected, fertilization occurred in 201 cases, while in 34
cases, fertilization did not occur. Of the fertilized oocytes, 191
were transferred, and of the transferred fertilized oocytes,
implantation occurred in 64 cases. There were 19 live births
following implantation.

Of the azoospermic cases, 84.94% were diagnosed with NOA,
whereas 15.06% had OA. Among the NOA cases, sperm was
detected in 54.14% of individuals, and 85.47% of these cases
achieved fertilization following ICSI. Of the fertilized oocytes,
95.02% were transferred, and implantation was observed
in 33.5% of these transfers. As a result, the live birth rate
following implantation was 29.68%. In general, out of the
total 511 azoospermic cases, 3.71% resulted in live births,
whereas among the 434 NOA cases, 4.37% resulted in live
births.

Discussion

Azoospermia is a significant public health problem and a
serious cause of infertility in men, which can be attributed
to both congenital and genetic factors, such as Klinefelter
syndrome, microdeletions, and cryptorchidism, as well
as acquired factors, such as surgical procedures, various
medications, and exposure to air pollution™. Among
patients diagnosed with azoospermia, 60% are classified
as having NOA, whereas the remaining 40% have OA%2, In
our retrospective study, out of the 511 included azoospermic
cases, 77 individuals (15%) were diagnosed with OA, whereas
434 individuals (85%) were diagnosed with NOA. In NOA
cases, the age of the patient, testicular volume and size,
and testosterone, prolactin, FSH, LH, and estrogen levels
are crucial factors in obtaining sperm“*, The rate of sperm
retrieval in NOA cases ranges from 40% to 70%">, Different
studies have shown that the rate of sperm retrieval with
micro-TESE ranges from 20% to 70%, with an average of
46%1"19. In our study, out of the 434 NOA cases diagnosed
in our center, sperm retrieval was achieved in 235 cases
(54.14%) through micro-TESE. Numerous studies have
demonstrated that the success of fertilization through ICSI
is higher in OA than in NOA®%522 Furthermore, factors such
as FSH levels determined before testicular biopsy, testicular
volume and size, presence of spermatogenic defects,
previous testicular biopsy attempts, laboratory methods
used for sperm preparation, ovarian stimulation protocols

for female factors, and the expertize of the personnel
performing the procedures play an important role in
fertilization success®??). In one study, live birth rates were
found to be lower in the NOA group than in the OA group®,
whereas another study did not find a significant difference in
implantation and clinical pregnancy rates between the NOA
and OA groups". Yet another study reported higher rates
of fertilization and biochemically confirmed pregnancies
in the OA group than in the NOA group, but there was no
significant difference in clinical pregnancy and miscarriage
rates between the two groups®. In another study, fertilization
rates were found to be lower in the NOA group than in the OA
group®. In our study, out of the 235 NOA cases with sperm
retrieval, fertilization was achieved in 201 cases (85%), while
in 34 cases (15%), fertilization did not occur. Both our study
findings and the existing literature suggest that the higher
fertilization rate in OA cases compared with that in NOA
cases can be explained by more normal spermatogenesis.
In a previous study, the implantation rates in fertilized
and transferred embryos were similar in the NOA and OA
groups, but ongoing clinical pregnancy rates were higher
in the OA group®. In our study, out of the 201 fertilized
embryos, 191 (95%) were transferred, whereas 10 (5%) could
not be transferred. Of the 191 transferred embryos, 64 (34%)
resulted in implantation, and 19 live births were achieved.
In another study, a combination of micro-TESE and ICSI
resulted in a clinical pregnancy rate of 45.45% and a live
birth rate of 20.83%%.

Study Limitations

The main Llimitation in the present study that can be
addressed and overcome in future research is the relatively
limited sample size.

Conclusion

Based on our study and previous research, the combination
of micro-TESE and ICSI continues to be the most ideal and
up-to-date treatment method for couples seeking to have
children with NOA.
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