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Background. Nonobstructive azoospermia (NOA) is a frequent cause of male infertility, and microsurgical testicular sperm
extraction (micro-TESE) is an effective technique for sperm retrieval in NOA cases. However, the predictive factors for successful
sperm retrieval and the outcomes of micro-TESE in NOA patients are not fully understood. Methods. In this retrospective study,
we evaluated the predictive value of preoperative data and outcomes of micro-TESE in 172 men with NOA who underwent the
procedure between April 2012 and February 2021. Patients’ age, medical history, testicular size, hormonal profile, testicular
histology, and sperm retrieval were recorded. Results. 172 cases of micro-TESE were performed (99 unilateral and 73 bilateral)
and testicular sperm retrieval rate (SRR) was 72.7%. There was no statistical difference in age, testicular size, and hormonal profiles
between positive SRR and negative SRR groups. Clinical varicocele and previous orchitis did not significantly affect the result of
micro-TESE. Y chromosome microdeletions were detected in seven patients. On histological examination, hypospermatogenesis
was found in 39% of patients who underwent testicular biopsy. SRR was higher in patients with hypospermatogenesis than in other
groups. Conclusions. Testicular microdissection is an effective and safe procedure for nonobstructive azoospermia patients,
regardless of the different etiologies and preoperative data. Age, testicular size, and hormonal levels did not predict the success
of micro-TESE. The presence of hypospermatogenesis was associated with a higher SRR. Clinical varicocele and previous orchitis
were not significantly associated with the outcome of micro-TESE.

1. Background

Nonobstructive azoospermia (NOA) is a challenging form of
male infertility that occurs when the testes fail to produce
sperm. NOA accounts for up to 20% of infertile men and
its treatment often requires the use of assisted reproductive
techniques such as intracytoplasmic sperm injection (ICSI)
or donor sperm [1, 2].

Microsurgical testicular sperm extraction (micro-TESE)
is nowadays the more advanced surgical technique of testic-
ular sperm extraction (TESE) that involves the use of high-
powered microscopes to better identify whitish tissue where
sperms can be detected [3]. Micro-TESE has been shown to
be effective for sperm retrieval in NOA cases, with reported
sperm retrieval rates (SRRs), ranging from 30% to 70% [4].
However, the positive predictive factors for successful sperm

retrieval and the outcomes of micro-TESE in NOA patients
are still unclear.

Age, testicular size, and preoperative hormonal levels have
been suggested to be predictive of the success of micro-TESE
in some studies, while others have reported conflicting results
[5, 6]. The different etiologies of NOA, such as hyposperma-
togenesis, sertoli cell-only (SCO) syndrome, and germ cell
maturation arrest, may also impact the success of micro-
TESE [7]. The presence of clinical varicocele or previous
orchitis may also affect the outcome of micro-TESE [8, 9].

Therefore, it is important to evaluate the predictive fac-
tors and outcomes of micro-TESE in NOA patients in order
to avoid useless procedures. Understanding the factors that
influence the success of micro-TESE can improve patient
counseling and help guide the selection of the most appro-
priate treatment option for men with NOA.
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2. Materials and Methods

2.1. Patient Selection. We retrospectively collected data of
172 male adult patients (mean 37.49� SD 6.37) with NOA
who were referred to the male infertility outpatient clinic at
our nonacademic community hospital and underwent micro-
TESE between April 2012 and February 2021.

Patients’ age; medical history; testicular size; hormone
profile for follicle-stimulating hormone (FSH), luteinizing
hormone (LH), prolactin, and total testosterone (TT); testic-
ular pathology; and sperm retrieval were obtained from pro-
spective medical records.

Patients with obstructive azoospermia or other causes of
male infertility and patients with a history of testicular can-
cer or who received chemotherapy or radiation therapy
within the past 6 months were excluded from the study.

2.2. Surgical Technique. All patients underwent the same
surgical technique by an experienced male fertility surgeon.
The surgical intervention was performed in 1-day surgery
clinic under spinal anesthesia. A prophylactic antibiotic
treatment was given and 1 week later the patients were all
rechecked at outpatient clinic. Surgery was performed uni-
laterally on the larger testis, and when the testes volume was
equal, the procedure was always performed on the right side.
Briefly, the tunica vaginalis was opened following a midline
scrotal incision. The testis was opened widely in an equato-
rial plane, revealing the testicular tissue. As a result, seminif-
erous tubules could be exposed widely in a natural manner
that mimics intratesticular blood flow. The remaining steps
of the operation were carried out under a 16−25x operating
microscope. The tubules were dissected and the tissue sam-
ples were collected in separate containers filled with culture
medium for immediate examination by an embryologist.
Sperm are more likely to be found in tubules that are bigger
and more whitish. Depending on the size of the testicles and
the condition of the tubules, up to 15 biopsies may be col-
lected. The procedure was repeated on the contralateral testis

if no sperms were found in the first testis. Once all visible
parenchymal regions were examined under a microscope or
when additional dissection was deemed likely to endanger
the testicular blood supply, the surgery was over. The micro-
TESE procedure was considered successful if at least one
motile spermatozoon was retrieved. An additional sample
was collected for the histological examination, which was
taken and fixed in Bouin’s solution.

2.3. Data Collection and Analysis. Data were collected and
analyzed using Statistical Package for Social Sciences (SPSS)
version 25. Descriptive statistics were used to summarize
the patient demographics, medical history, hormonal profile,
testicular histology, and SRRContinuous variables were reported
as mean� standard deviation (SD), and categorical variables
were reported as frequencies and percentages. The indepen-
dent t-test was used to compare continuous variables between
themicro-TESE successful and unsuccessful groups. A p value
of <0.05 was considered statistically significant.

3. Results

We performed 99 (57.6%) cases of unilateral micro-TESE, 84
(48.9%) cases on the right side and 15 (8.7%) cases on the left
side. The remaining 73 cases (42.4%) were bilateral. Our
testicular SRR was 72.7%.

There were no statistically significant differences in age,
testicular size, and hormone levels in the micro-TESE posi-
tive and negative groups (Table 1). Hypospermatogenesis
was found in testicular histopathology in 67 of 172 patients
(39%) who underwent testicular biopsy. SCO syndrome was
seen in 20.3%, germ cell maturation arrest (MA) in 18.6%,
and atrophy–hyalinization in 22.1%. It was noticed that SRR
was higher in patients with hypospermatogenesis than those
with other histopathologies (Table 2 and Figure 1).

Clinical varicocele was present in 24 patients at the time of
examination, and 21 patients had a history of previous orchitis
before undergoing micro-TESE. However, these factors did

TABLE 1: Difference of preoperative characteristics between the positive and negative micro-TESE group.

Preoperative data Positive micro-TESE N= 125 Negative micro-TESE N= 47 p-Value

Age (years) 37.9� 6.29 36.87� 6.28 0.882
Right testis volume (mL) 8.32� 3.09 8.13� 3.12 0.648
Left testis volume (mL) 6.99� 3.08 6.63� 3.12 0.617
FSH (IU/L) 12.41� 11.52 26.01� 16.62 0.253
LH (IU/L) 5.82� 4.57 9.54� 6.64 0.283
PRL (mIU/L) 10.03� 4.59 11.8� 4.5 0.411
Total testosterone (nmol/L) 5.56� 2.9 3.77� 2.6 0.369

TABLE 2: Difference of histopathological findings between the positive and negative micro-TESE group.

Histopathological findings Positive micro-TESE N= 125 Negative micro-TESE N= 47

Parenchymal atrophy 20 18
Sertoli cell-only 14 21
Maturation arrest 24 8
Hypospermatogenesis 67 0
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not have a significant effect on the results of micro-TESE
(p value 0.861 and 0.479, respectively). (Figures 2 and 3).

There were seven patients with Y chromosome microde-
letions, one patient had a deletion in the AZFa region, one
patient had a deletion in the AZFb region, and five patients
had deletions in the AZFc region. Only three of these patients
with Y chromosome microdeletions had positive micro-TESE
outcomes, and all three had deletions in the AZFc region.

4. Discussion

Micro-TESE is a highly effective technique for retrieving
sperms in NOA patients who desire fatherhood. In our study,

we found a testicular SRR of 72.7%, which is similar to what
is reported in other studies [10]. The relatively high SRR in
our study may be attributed to the meticulous microsurgical
dissection of the testicular tissue, which allowed for the iden-
tification and extraction of small foci of sperm production.

While age, testicular size, and hormonal levels have been
debated as predictors of micro-TESE success [11, 12], our
study revealed that there were no statistically significant dif-
ferences in age, testicular size, and hormone levels between
the micro-TESE positive and negative groups. This finding
suggests that micro-TESE may be a viable option for men
with NOA regardless of their age or hormonal status.

Histopathological examination of the testicular tissue
revealed that hypospermatogenesis was the most common
histopathology, followed by SCO syndrome, germ cell MA,
and atrophy–hyalinization. This finding is consistent with
previous reports, which have shown that hypospermatogen-
esis is the most common cause of NOA [13–15]. Interestingly,
we found that SRR was higher in patients with hyposperma-
togenesis than in those with other histopathologies. This may
be due to the fact that hypospermatogenesis involves partial
MA of germ cells, which means that there are still some foci of
active sperm production that can be identified and extracted
by micro-TESE.

Clinical varicocele and previous orchitis have been sug-
gested to negatively impact the results of micro-TESE by
causing testicular damage and impairing spermatogenesis.
However, in our study, we found that these factors did not
impact the results of micro-TESE. This finding is consistent
with previous reports that have shown that varicocele repair
or a history of orchitis does not necessarily improve the
results of micro-TESE [16, 17].

Finally, seven out of the 172 patients were found to have
Y chromosome microdeletions. Interestingly, only three of
these patients with Y chromosome microdeletions had posi-
tive micro-TESE outcomes, and all three had deletions in the
AZFc region. The small number of patients with Y chromo-
some microdeletions limits the generalizability of these find-
ings, but it suggests that the AZFc region may be more
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FIGURE 2: Patients with clinical varicocele.
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FIGURE 3: Patients with previous orchitis.
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FIGURE 1: Histopathological findings after micro-TESE.
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important for spermatogenesis than the AZFa and AZFb
regions. Further studies with larger sample sizes are needed
to confirm these findings.

Although the study did not produce any unexpected
results, the higher SRR in patients with hypospermatogenesis
suggests that testicular histopathology may be a useful pre-
dictor of the success of micro-TESE. Further research is
needed to investigate the potential role of hormonal therapy
in improving the success of micro-TESE in patients with
NOA. One limitation of this study is its retrospective design,
which may have limited the quality and completeness of the
data collected. Future studies should investigate the rela-
tionship between histopathology findings and SRR in larger
samples and across different patient populations. Finally,
the study did not investigate the long-term outcomes of
micro-TESE, such as pregnancy rates and live birth rates,
which may be important measures of the procedure’s over-
all effectiveness.

5. Conclusions

Testicular microdissection is an effective and safe procedure
for cases of NOA despite the different etiologies and preop-
erative characters.

Abbreviations

NOA: Nonobstructive azoospermia
TESE: Testicular sperm extraction
micro-TESE: Microsurgical testicular sperm extraction
SRR: Sperm retrieval rate
ICSI: Intracytoplasmic sperm injection
FSH: Follicle-stimulating hormone
LH: Luteinizing hormone
TT: Total testosterone
SCO: Sertoli cell-only syndrome
MA: Germ cell maturation arrest.
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