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Introduction: Azoospermia, known as
absence of sperm in ejaculation, is a major
cause of male infertility, classified as pre-testicular, testicular,
post-testicular. Pre-testicular and post-testicular causes allow
for fertility intervention, while testicular causes are irreversible
with lower success rates. Indonesia have a data scarcity to sup-
port doctors to determine the sperm retrieval success rate
between different etiology. Doctors could be benefited by know-
ing the classifications of the causes for azoospermia and how it
affects the sperm retrieval success rate. The aim of the study is
to investigate the association between etiology of azoospermia
and the success rate of sperm retrieval as well as the association
between sperm retrieval methods utilized with the sperm
retrieval success rate.

Methods: We conducted a cross-sectional analysis of medical
records from one public and two private hospitals in Jakarta.
The data includes azoospermia patients who have undergone
sperm retrieval procedures since 2009 until 2024. Azoospermia
etiology was categorized into pre-testicular, testicular, and post-
testicular azoospermia. Multi-factorial azoospermia (has two or
more simultaneous etiology) was excluded from the analysis.
Chi-square tests were used to analyse the association between
etiology of azoospermia and sperm retrieval success rate. Sperm
retrieval methods association with sperm retrieval success rate
was also analysed with chi-square test

Results: The study included 659 patients consisting of 111
(16.9%) pre-testicular azoospermia patients, 112 (17.1%) testic-
ular azoospermia patients, 62 (9.4.%) post-testicular azoosper-
mia patients, and 374 (56.6%) multi-factorial azoospermia
patients. There was a significant association between azoosper-
mia etiology and sperm retrieval success rate (p = <.001). Post-
testicular azoospermia has the highest sperm retrieval success
rate (97.1%), followed by testicular azoospermia (27.7%), and
pre-testicular azoospermia (13.2%). In addition, Percutaneous
Epididymal Sperm Aspiration had the highest success rate at
94% (234/249) and TESE demonstrated the lowest success rate
at 19.4% (78/402). A significant association between sperm
retrieval methods and outcomes was observed.

Conclusions: This study demonstrates that azoospermia etiology
significantly influences sperm retrieval outcomes, with post-tes-
ticular azoospermia showing the most favorable results.

These findings emphasize the importance of accurate etiological
assessment to guide clinical decision-making, optimize patient

Summary

counseling, and improve fertility management in azoospermic
patients.
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INTRODUCTION

Azoospermia is referred to a condition of absence of
sperm in the ejaculate. It is the major leading contributor
for male infertility (1). Additionally, men suffering from
azoospermia are more susceptible to develop cancer
(1, 2). It affects roughly 1% of men and is responsible for
10-15% of global infertility cases, making it as the most
severe type of male reproductive abnormality. In the
United States, the majority of azoospermia cases are
affected by pre-testicular and testicular azoospermia
(1, 3). The etiology of azoospermia is differentiated into
four main types which are pre-testicular, testicular, post-
testicular, and idiopathic (4). Pre-testicular azoospermia
commonly known as secondary testicular failure which
typically caused by endocrine abnormalities such as
hypogonadotropic hygonadism (HGH), hyperprolactinemia,
and androgen resistance (4). In addition, testicular
azoospermia is known as primary testicular failure, where
there is an intrinsic abnormality in the testes that disrupt
the spermatogenesis process that could be caused by
varicocele, undescended testes, Klinefelter syndrome (4).
Post-testicular azoospermia is a condition where there is
a blockage in the sperm ejection process commonly
caused by congenital bilateral absence of the vas deferens
(CBAVD), vasal obstruction, and epididymal obstruction
(4). Lastly, idiopathic azoospermia is a type of azoosper-
mia without a definitive cause (5, 6). Different type of eti-
ology has shown to have different characteristics and out-
come, specifically in sperm retrieval success rates. Pre-tes-
ticular and post-testicular azoospermia are reported to
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have a better sperm retrieval success rate as compared to
testicular azoospermia which is known to be irreversible
and has lower success rate (4).

Surgical sperm retrieval is a surgical intervention per-
formed to extract sperm either directly from the testes or
the reproductive tract such as the epididymis (7). There
are a variety of sperm retrieval methods performed such
as percutaneous epididymal aspiration (PESA), testicular
sperm extraction (TESE), needle aspiration biopsy, and
others (7). Different type of sperm retrieval methods has
their own advantages, disadvantages, and indications (7).
PESA have shown to be the best sperm retrieval method
with the highest success rates (8).

iDue to the scarcity of data in Indonesia, a research to
analyse the association of sperm retrieval success rate
with both etiology of azoospermia and sperm retrieval
method would be beneficial to provide knowledge for
patients and medical doctors in understanding the suc-
cess rate and choosing sperm retrieval methods. This
research primary aims is to determine the association of
sperm retrieval success rate with the azoospermia etiolo-
gy. In addition, the secondary aim is to find the associa-
tion between sperm retrieval methods performed and
sperm retrieval success rate.

METHODS

This cross-sectional study was conducted using the med-
ical records of azoospermia patients with a multicenter
study including Dr. Cipto Mangunkusmo Hospital (public
hospital), Bunda Hospital (private hospital), and Siloam
Asri Hospital (private hospital) from the year 2009 until
2024. The selection criteria included male urology
patients diagnosed with azoospermia which underwent
sperm retrieval intervention and exclusion criteria were
patients with contraindications of surgery.

Data collected included hormonal levels (FSH, LH, pro-
lactin, and testosterone), history of undescended testis
(UDT) and varicocele, sperm retrieval methods (PESA,
TESE), and demographic characteristics such as age,
wife’s age, and marriage duration. The patients were clas-
sified into pre-testicular, testicular, and post-testicular
azoospermia. Pre-testicular azoospermia is characterized
by impaired spermatogenesis resulting from insufficient
hormonal stimulation of otherwise normal testes.
Testicular azoospermia, or primary testicular failure,
refers to intrinsic testicular dysfunction that leads to
impaired or absent spermatogenesis. In contrast, post-tes-
ticular azoospermia occurs when spermatogenesis is
preserved, but sperm is absent in the ejaculate due to
disruption of sperm transport or ejection. Patients with
multiple etiologies were considered as multifactorial
azoospermia. However, patients with multifactorial
azoospermia were excluded from the analysis and only
included into the description of the population character-
istic to provide insight about their number since multi-
factorial azoospermia was outside of the scope of the
study. A chi-square test was used to assess the association
between the etiology of azoospermia and sperm retrieval
success due to the categorical nature of the variables. The
data analysis was performed using IBM SPSS Statistics
version 29.

REsuLTs

As shown in Table 1 pre-testicular azoospermia account-
ed for 16.9% of cases, while testicular azoospermia was
identified in 17.1% of the men. Post-testicular azoosper-
mia represented the smallest population, comprising
9.4% of cases. The largest group consisted of multifacto-
rial azoospermia (56.6%); however, these cases were
excluded from the subsequent analyses. Overall, the
majority of participants underwent testicular sperm
extraction, with percutaneous epididymal sperm aspira-
tion performed in a smaller but substantial proportion.
The cohort was predominantly composed of men in their
thirties, while those in their twenties and forties repre-
sented smaller groups, and only a minority were over 50
years of age. With regard to marital history, almost half of
the participants had been married for less than five years,
and about one third reported a marriage duration of six to
ten years, whereas marriages lasting more than ten years
were less common. Information on spouses was available
for a limited subset of cases, among whom most wives
were older than 31 years.

This comprehensive demographic and etiological profile
of the participants provides valuable insights into the fac-
tors that may influence the success rate of sperm retrieval
in men with azoospermia. Understanding these associa-
tions can help in tailoring more effective treatment strate-
gies and improving the chances of successful sperm
retrieval and fertility outcomes.

This study assessed the association between different eti-
ologies of azoospermia and the success rate of sperm
retrieval procedures as shown by Table 2. The findings
revealed varied success rates corresponding to the differ-
ent types of azoospermia. For pre-testicular azoospermia,

Table 1.
Characteristics of the subjects.
Characteristic N %
Etiology Azoospermia 662
Pre-testicularazoospermia 112 16.9
Testicular azoospermia 113 171
Post-testicular azoospermia 62 94
Multifactorial azoospermia 375 56.6
Sperm retrieval method 651
TESE 402 61.8
PESA 249 382
Age 657
21-30 years 96 146
31-40 years 311 56.5
41-50 years 152 21
> 50 years 38 58
Marriage duration 605
<5 years 294 186
6 - 10 years 187 309
> 10 years 124 205
Wife's age 43
<30 years 14 326
> 31 years 29 67.4
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Table 2.

Association between etiology of azoospermia and sperm retrieval methods with sperm retrieval success rate.
Etiology azoospermia Sperm retrieval success rate Statistical test value p-value Cramer's v
Pre-testicular azoospermia 10.8% 134.179 <0.001 0.686
Testicular azoospermia 30.4%
Post-testicular azoospermia 98.4%
Sperm retrieval methods Sperm retrieval success rate Statistical test value p-value Cramer's v
TESE 19.4% 342.621 <0.001 0.725
PESA 94%

the sperm retrieval success rate was relatively low at
10.8%. This indicates that hormonal or systemic issues
impacting sperm production before reaching the testes
are challenging to overcome with current retrieval tech-
niques. In cases of testicular azoospermia, the success rate
improved to 30.4%. The most favourable outcomes were
observed in post-testicular azoospermia, with an impres-
sive success rate of 98.4%. The statistical analysis sup-
ported these findings, with p-value of less than 0.001,
indicating a highly significant association between the eti-
ology of azoospermia and the success rate of sperm
retrieval. The effect size, measured by Cramers V at
0.686, suggests a strong relationship.

There is a significant association between the sperm
retrieval methods and sperm retrieval success rate (p <
.001), indicating that the success rate differs across the
methods. TESE had a relatively low success rate of 19.4%,
with Cramer's V of 0.672 indicating a strong association
between the method used and retrieval success. PESA
proved to be the most effective, achieving a success rate
of 94%, although no further statistical details were pro-
vided for this method.

DiscussioN

This study investigates the association between the etiol-
ogy of azoospermia and the success rates of sperm
retrieval. The findings highlight significant differences in
success rates based on the type of azoospermia, which are
crucial for tailoring patient-specific treatment plans.
Pre-testicular azoospermia is characterized by hormonal
or systemic issues that affect sperm production before
reaching the testes. The success rate for sperm retrieval in
this group was relatively low at 13.2%. In comparison to
previous study, the success rate of the sperm retrieval is
considerably lower with success rate of around 50% (9).
This suggest that prior to sperm retrieval, the underlying
issue of pre-testicular azoospermia need to be treated.
The best initial management is using FSH/LH or GnRH
analogues to help stimulate the spermatogenesis and
increase the success rate for sperm retrieval (9).
Testicular azoospermia is where the testes themselves are
unable to produce sperm. The sperm retrieval success
rate in this group was 27.7%, which is significantly high-
er than in pre-testicular azoospermia but still relatively
low compared to similar study. Two studies have a success
rate of sperm retrieval ranging between 54-74% which
are still considerably higher than our findings (10, 11).

This may suggest the importance of varicocelectomy pro-
cedure prior to sperm retrieval as this may increase the
likelihood of finding sperm during the surgery (12). The
variability of the findings and other study may be
explained by the variability of the samples such as differ-
ent demographic factor and different type of sperm
retrieval performed.

Post-testicular azoospermia is azoospermia which caused
by obstructions or issues in the sperm transport pathway,
rather than the production of sperm itself. The success
rate for sperm retrieval in this group was remarkably high
at 97.1%, indicating that surgical interventions are high-
ly effective in overcoming these obstructions. The finding
is in accordance to previous study which mentioned that
the sperm retrieval success rate of post-testicular
azoospermia is around 99% (13). This highlight the
importance of accurate diagnostic procedures to identify
post-testicular causes of azoospermia, as these cases are
the most amenable to successful intervention.

PESA shows the highest success rate at 94%, making it
the most effective method among those compared. The
near-perfect retrieval success of PESA suggests that this
technique may be the most favourable option for patients
undergoing sperm retrieval. This findings supports other
study mentioning the high success rate of sperm retrieval
by PESA with 90% success rate in obstructive azoosper-
mia (8).

TESE on the other hand, reported a much lower success
rate of 19.4%, despite being the most performed proce-
dure, as shown by previous data. This raises concerns
about why TESE continues to be widely used despite its
relatively low success rate, particularly when compared to
other methods like PESA. Our findings are significantly
lower in terms of success rate in comparison to other
study reporting 40-50% success rate in TESE varied
according to the etiology (8, 14).

The findings from this study have several important
implications for clinical practice. Firstly, they highlight
the need for comprehensive diagnostic evaluations to
determine the specific etiology of azoospermia in
patients. This allows for personalised treatment strategies
that align with the underlying cause of azoospermia. For
instance, patients with pre-testicular azoospermia might
benefit more from hormonal therapies, while those with
post-testicular obstructions could achieve high success
rates with surgical interventions.

Furthermore, the study suggests that improving retrieval
techniques and developing targeted therapies could
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enhance outcomes for patients with testicular azoosper-
mia. The high success rate in post-testicular cases also
underscores the potential for successful fertility treatments
when appropriate surgical interventions are employed.
This study has several limitations. The retrospective
design may introduce selection bias, and the sample size
do not necessarily match the required minimal sample
size. However, it has sufficient power due to the quite
large sample size. Additionally, multifactorial azoosper-
mia was excluded from the analysis because it was not
included in the scope of study, and we are unable to pro-
vide the definitive etiology due to the lack of variables or
data. Nonetheless, exploring the association of multifac-
torial azoospermia and the success rate of sperm retrieval
will provide insight of their significancy. Lastly, we did not
analyse other confounding variables which could provide
more insight in the association.

Despite these limitations, the study has notable strengths.
It provides a detailed analysis of the relationship between
azoospermia etiology and sperm retrieval success, offer-
ing valuable insights for clinical practice.
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Moreover, the study's focus on multicentre from different
hospital capture to increase statistical power and capture
samples with different demographic factors.

Future research should focus on enhancing the sample
size to capture the full spectrum of azoospermia etiologies
and the variability, provide a better understanding of the
condition. Additionally, it is important to explore defini-
tive etiology of the multifactorial azoospermia success
rate. Identifying the confounding variables which could
alter the association is also needed as well as identifying
whether prior treatment will improve the sperm retrieval
success rate.

In conclusion, this study demonstrated a significant rela-
tionship between the underlying cause of azoospermia
and the success of sperm retrieval, with post-testicular
cases achieving the highest success rates. Pre-testicular
azoospermia constituted the largest proportion of cases,
followed by testicular and post-testicular types. A signifi-
cant association was also identified between the sperm
retrieval technique and retrieval success, with percuta-
neous epididymal sperm aspiration outperforming other
methods. Collectively, these findings highlight the impor-
tance of tailoring both etiologic assessment and retrieval
strategy to improve outcomes in men with azoospermia.
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