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 A B S T R A C T 
Background: Non-obstructive 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. While the use of hormone stimulation is 
recommended in cases of secondary hypogonadism, there is still debate surrounding its practice in men with NOA and primary 
hypogonadism prior to attempting surgical sperm retrieval. This study aimed at evaluating aromatase enzyme inhibitors (AEI) 
administration prior to micro-TESE.

Methods: The study included 80 male patients presenting to the Andrology Outpatient Clinic of South Valley University Hospitals 
between 2020 and 2023. 

They were divided into 2 groups randomized by closed envelope:

Group (1) were subjected to AEI administration 3 months prior to micro TESE. 
Control group (2) were not subjected to any treatment prior to micro TESE.

Results: 80 cases of micro-TESE were performed (56 unilateral and 24 bilateral) and testicular sperm retrieval rate (SRR) was 
47.5%. There was no statistical difference in age, testicular size, clinical varicoceles and hormonal profiles between the two groups. 

There were no significant differences in the outcomes of micro TESE, concentration of retrieved sperms and ICSI outcomes 
between groups. Hormonal levels for FSH, LH and prolactin before and after treatment in each group did not change significantly. 
Otherwise, significant increases in total testosterone levels were observed after treatment with AEI but not in the Control group.

Conclusions: Testicular microdissection is an effective and safe procedure for non-obstructive azoospermia patients, regardless 
of the different preoperative data. While hormonal treatment with AEI results in significant increases in total testosterone levels, 
it does not significantly impact the outcomes of micro-TESE, retrieved sperm concentration, or ICSI in men with NOA.
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1. Background
Non obstructive azoospermia (NOA) accounts for 60% of 

all azoospermia1,2. Microdissection testicular sperm extraction 
(micro-TESE), which allows detection of small regions of sperm 
production in the testes, combined with ICSI plays a pivotal role 
in the treatment of NOA3. 

Overall outcome data reports that microdissection testicular 
sperm extraction (micro-TESE) in men with NOA has reported 
sperm retrieval rates of up to 40-60%. Consequently, micro 
TESE is increasingly used as a first-line therapy for couples with 
infertility affected by NOA4.

Age, testicular size, preoperative hormonal levels and clinical 
varicocele have been suggested to be predictive of the success 
of micro-TESE in some studies, while others have reported 
conflicting results5,6.

It is common practice for endocrine stimulation therapies 
such as gonadotrophins and aromatase inhibitors to be used 
prior to micro-TESE to increase intra-testicular testosterone 
(ITT) synthesis with the aim of improving sperm retrieval rates; 
however, there is currently a paucity of data underpinning their 
efficacy7.

Aromatase is present primarily in the adipose tissue, liver, 
testes, skin, and brain where it converts testosterone and other 
androgens to estradiol. Steroidal (testolactone) and non-steroidal 
(anastrozole, letrozole) aromatase inhibitors have been used 
to stimulate spermatogenesis in men with NOA8. Aromatase 
inhibitors inhibit the conversion of androgens to estrogens, 
thereby increasing serum testosterone and, presumably, the ITT 
levels. Furthermore, feedback inhibition of the pituitary and 
hypothalamus is decreased due to decreased serum estrogen 
levels, resulting greater gonadotropin release9.

The aim of this study is to evaluate the efficacy of aromatase 
enzyme inhibitors administration prior to microscopic testicular 
sperm extraction in men with non-obstructive azoospermia and 
their effects on sperm retrieval rate and ICSI outcomes.

2. Materials and Methods
2.1. Patient selection

We collected data of 80 male adult patients with 
non-obstructive azoospermia who were referred to the male 
infertility outpatient clinic at Qena University Hospital and 
underwent microdissection testicular sperm extraction (micro-
TESE) between April 2020 and February 2023. They were 
divided into two groups randomized by closed envelope:

Group (1) were subjected to aromatase enzyme inhibitor 
(AEI) administration 3 months prior to micro TESE. 

Control group (2) were not subjected to any treatment prior 
to micro TESE.

Patients’ age, medical history, testicular size, hormonal 
profile for follicle- stimulating hormone (FSH), luteinizing 
hormone (LH), prolactin and total testosterone (TT) before 
and after treatment, retrieved sperm concentration and ICSI 
outcomes were recorded.

Patients with obstructive azoospermia or other causes of 
male infertility, patients with a history of testicular cancer 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 unilaterally 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 
equatorial plane, revealing the testicular tissue. As a result, 
seminiferous 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 samples 
were collected in separate containers filled with culture medium 
for immediate examination by an embryologist. Sperms 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 collected. 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.

2.3. Data collection and analysis

Categorical variables were described by number and percent 
(No., %), where continuous variables described by mean and 
standard deviation (Mean ± SD). Chi-square test used to compare 
between categorical variables where independent samples T- test 
was used to assess the statistical significance of the difference 
between each two studied group means. The ANOVA test was 
used to determine whether there is a statistically significant 
difference between the means of three or more independent 
groups or not. The Paired-Samples T test was used to compare 
before and after treatment for each group. P value less than 0.05 
was considered statistically significant, and P value more than 
0.05 was considered statistically nonsignificant. All analyses 
were performed with the IBM SPSS 27.0 software.

3. Results
There were no statistically significant differences in age, 

right and left testicular volume between the two groups (p = 
0.794, p = 0.231, p = 0.481) respectively (Table 1,2 and Figure 
1,2).

Table 1: Age distribution among groups.

  AEI (n=40) Control (n=40) P. value

Age (years) Mean ± SD 40.75 ± 11.23 40.68 ± 10.15 0.794

List of Abbreviations: NOA: Non-obstructive 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; AEI: Aromatase Enzyme Inhibitors; ITT: Intra-Testicular Testosterone
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Figure 1: Clustered column chart showing (Mean ± SD) of age 
distribution between groups.

Table 2: Right & left testis volume distribution between groups.

  AEI (n=40) Control (n=40) P. value

Right testis volume (mL)
Mean ± SD

8.65 ± 3.53  
9.35 ± 3.72

 
0.231

Left testis volume (mL)
Mean ± SD

8.75 ± 3.16 9.44 ± 4.01 0.481

Figure 2: Clustered column chart showing Right & Left testis 
volume distribution between groups.

Regarding preoperative hormonal levels, there were no 
significant differences in FSH, LH, serum total testosterone, and 
serum prolactin levels between the two groups (p = 0.469, p = 
0.331, p = 0.283, p = 0.172) respectively (Table 3).

Table 3: Preoperative FSH, LH, total testosterone and serum 
prolactin distribution between groups.

AEI (n=40) Control (n=40) P. value

FSH (IU/L) Mean ± SD

LH (IU/L) Mean ± SD

Total Testosterone 
(nmol/L) Mean ± SD

Prolactin (ng/mL)
Mean ± SD

     

13.89 ± 7.89 15.24 ± 18.8 0.469

     

6.38 ± 9.63 8.6 ± 8.34 0.331

     

4.29 ± 2.92 4.87 ± 2.34 0.283

     

14.29 ± 8.15 11.97 ± 5.79 0.172

Clinical varicocele was present in 18 patients at the time of 
examination with no significant differences between the two 
groups (p = 0.106) (Table 4 and Figure 3).

Table 4: Varicocele distribution between groups.

  AEI (n=40) Control (n=40) P. value

Varicocele      

No 32(80%) 30(75%) 0.106

Unilateral 6(15%) 2(5%)

Bilateral 2(5%) 8(20%)

Figure 3: Clustered column chart showing (Percentage) of 
Varicocele distribution between the studied groups.

We performed 56 (70%) cases of unilateral micro TESE, 32 
(40%) cases on the right side and 24 (30%) cases on the left 
side. The remaining 24 cases (30%) were bilateral. Our overall 
testicular sperm retrieval rate (SRR) was 47.5%. There were no 
significant differences in the outcomes of micro TESE between 
the two groups (p = 0.370) (Table 5 and Figure 4).

Table 5: Outcome of micro TESE distribution between groups.

  AEI (n=40) Control (n=40) P. value

Outcome of micro TESE      

Negative 19(47.5%) 23(57.5%)
0. 370Positive 21(52.5%) 17(42.5%)

Figure 4: Clustered column chart showing (Percentage) of 
Outcome of micro TESE distribution between the studied groups.

The concentration of retrieved sperms did not differ 
significantly between the two groups (p = 0.385) (Table 6 and 
Figure 5).

Table 6: Concentration of retrieved sperms distribution between 
the studied groups.

  AEI (n=40) Control (n=40) P. value

No 14(35%) 17(42.5%)

0.385
Low 8(20%) 12(30%)

Moderate 8(20%) 6(15%)

Good 10(25%) 5(12.5%)
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Figure 5: Clustered column chart showing (Percentage) of 
Concentration of retrieved sperms distribution between the 
studied groups.

No significant differences were found in ICSI outcomes 
between the two groups (p = 0.857) (Table 7 and Figure 6).

Table 7: ICSI distribution between the studied groups.

  AEI (n=40) Control (n=40) P. value

ICSI      

No 10(25%) 12(30%) 0.857

Yes 30(75%) 28(70%)

Figure 6: Clustered column chart showing (Percentage) of ICSI 
outcome distribution between the studied groups.

When comparing the difference in hormonal levels before 
and after treatment in each group; FSH, LH and prolactin did 
not change significantly. Otherwise, significant increases in total 
testosterone levels were observed after treatment within the AEI 
group (p = 0.003) but not in the Control group. When comparing 
the change in total testosterone levels between the groups, we 
noticed that there is a significant difference between the AEI 
group and the control group (p = 0.014) (Table 8 and Figure 7 
to Figure 10).

Table 8: Before and after treatment data of FSH, LH, total 
testosterone and serum prolactin distribution between groups.

  AEI (n=40) Control (n=40) P1

Mean ± SD Mean ± SD

FSH (IU/L)      

Before treatment 13.89 ± 7.89 15.24 ± 18.8

After treatment 15.57 ± 11.42 16.59 ± 16.04

Net (After-Before) 1.68 ± 12.41 1.35 ± 26.55 0.943

P2 0.396 0.749  

LH (IU/L)      

Before treatment 6.38 ± 9.63 8.6 ± 8.34

After treatment 7.59 ± 5.09 7.57 ± 6.93

Net (After-Before) 1.2 ± 10.98 -1.03 ± 9.18 0.327

P2 0.492 0.482  

Total Testosterone (nmol/L)      

Before treatment 4.29 ± 2.92 4.87 ± 2.34

After treatment 5.57 ± 1.28 4.81 ± 1.4

Net (After-Before) 1.28 ± 2.51 -0.06 ± 2.52 0.014

P2 0.003 0.876  

Serum prolactin (ng/mL)      

Before treatment 14.29 ± 8.15 11.97 ± 5.79

After treatment 13.33 ± 5.25 10.65 ± 8.35

Net (After-Before) -0.97 ± 4.21 -1.27 ± 9.05 0.850

P2 0.155 0.391  

P1: Comparison between Net of AEI and Net of Control groups. 
P2: Comparison between Before and After treatment for each group.

Figure 7: Boxplot chart showing distribution of FSH (Median, Q1 & 
Q3) before & after treatment between groups.

Figure 8: Boxplot chart showing distribution of LH (Median, Q1 & 
Q3) before & after treatment between groups.

Figure 9: Boxplot chart showing distribution of Prolactin (Median, Q1 
& Q3) before & after treatment between groups.
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Figure 10: Boxplot chart showing distribution of Total 
Testosterone (Median, Q1 & Q3) before & after treatment 
between groups.

4. Discussion
Our overall SRR of 47.5% is consistent with the reported 

success rates for micro-TESE in NOA patients, which range 
between 40% and 60%. This consistency underscores the 
effectiveness of micro-TESE as a first-line treatment for NOA. 
However, the lack of significant improvement in SRR with 
AEI pre-treatment contradicts some previous studies that have 
suggested endocrine therapies can enhance spermatogenesis 
and increase SRR10,11. This discrepancy highlights the need for 
further research to delineate the specific patient populations or 
conditions under which endocrine therapies might be beneficial.

While age, testicular size and hormonal levels have been 
debated as predictors of micro-TESE success12,13, We found no 
significant differences in age, testicular volume or preoperative 
hormonal levels among the two groups. Our findings contribute 
to the ongoing debate by indicating that preoperative endocrine 
profiles and testicular size alone may not be sufficient indicators 
of micro-TESE success.

Clinical varicocele has been suggested to negatively impact 
the results of micro-TESE by causing testicular damage and 
impairing spermatogenesis14. 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 does not necessarily improve the results of 
micro-TESE15.

Our study observed significant increases in total 
testosterone levels in the AEI group, consistent with their 
known pharmacological effects16. However, the absence of a 
corresponding improvement in sperm retrieval suggests that 
while these agents effectively boost testosterone levels, this 
hormonal increase does not necessarily translate into enhanced 
spermatogenesis or improved micro-TESE outcomes. This 
finding is in line with some studies that question the efficacy of 
hormonal therapy in enhancing micro-TESE success17.

The absence of significant improvements in SRR or ICSI 
outcomes with AEI pre-operative treatment challenges the 
current practice of routinely using these agents in NOA patients 
undergoing micro-TESE. Clinicians should consider these 
findings when devising treatment plans and setting patient 
expectations. While endocrine therapies may improve hormonal 
profiles, their utility in enhancing micro-TESE success remains 
unproven. This is particularly relevant given the cost, potential 
side effects, and the emotional burden associated with such 

treatments.

The sample size, while adequate to detect major differences, 
may not have been sufficient to uncover subtle effects of the 
treatments. Larger cohorts are needed to confirm these findings 
and elucidate the mechanisms underlying the variable response 
to endocrine therapies in NOA patients.

Additionally, exploring other potential predictive markers 
and adjunctive treatments could further optimize micro-TESE 
outcomes. Future research should investigate the molecular and 
genetic factors that might influence the response to hormonal 
therapy and the success of sperm retrieval. Understanding the 
pathways involved in spermatogenesis and how they are affected 
by endocrine treatments could provide valuable insights and lead 
to the development of more targeted therapies18-24.

5. Conclusions
Testicular microdissection is an effective and safe procedure 

for cases of non-obstructive azoospermia despite the different 
preoperative characters. Age, testicular size, clinical varicocele 
and hormonal levels did not predict the success of micro-
TESE. While hormonal treatments with AEI result in significant 
increases in total testosterone levels, it does not significantly 
impact the outcomes of micro-TESE, retrieved sperm 
concentration, or ICSI in men with NOA.
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