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ABSTRACT

Background: The objective of this study was to evaluate outcome of micro dissection testicular sperm extraction (micro
TESE) and intracytoplasmic sperm injection (ICSI) for treatment of non-obstructive azoospermia (NOA).

Methods: We retrospectively analysed data of 96 consecutive patients with clinical NOA who were treated with micro
TESE by single surgeon, between January 2022 and December 2022, in Lifeline superspeciality hospital Adoor, Kerela.
Embryological and clinical outcomes were demonstrated based on ICSI-IVF cycles using fresh or frozen sperms,
different etiologies of NOA and various counts of sperms retrieved.

Results: 96 men underwent micro TESE and 72.9% (70/96) of them had sperms retrieved. ICSI performed in 64
couples. Of those, 41 reached the stage of embryo transfer (ET). Of the couples who underwent embryo transferred, 18
(43%) resulted in biochemical pregnancies and 7 (17%) clinical pregnancies. There was a significant difference in the
testicular volume and serum FSH levels between micro-TESE positive and negative groups (p=0.000). Retrieval rates
were higher in group of men with normal testicular volume and FSH<12. Clinical pregnancy rate was around 11% in
couples who had sperms retrieved by micro TESE. The sperm retrieval rates were higher in men with age <40 years.
Similarly younger the female age more was the pregnancy rate. Out of various etiologies idiopathic NOA and Klinefelter
syndrome had better sperm retrieval rate in our study which was statistically significant. Total fertilization rate and
blasts rates were 79.7% and 51.6% out of ICSI.

Conclusions: Microdissection testicular sperm extraction is an effective treatment for NOA with higher rate of sperm
retrieval and pregnancy rate. The increasing success rates over several years indicate the importance of surgical skill
and laboratory staff experience.
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INTRODUCTION

Non-obstructive azoospermia (NOA) is caused by
testicular failure, which may be primary (testicular) or
secondary to hypothalamic-pituitary dysfunction (pre-
testicular). It constitutes 60-70% of all cases of
azoospermia.t

NOA is heterogenous condition, with impaired
spermatogenesis resulting from hypospermatogenesis,
maturation cell arrest or sertoli cell-only syndrome
(SC0S).2®  Klinefelter’s syndrome (KS) and Y-

chromosome microdeletions represents the most common
congenital causes of NOA.* However, most NOA patients
have the unknown cause of their azoospermia.® Acquired
causes of NOA include testicular torsion, mumps orchitis,
cryptorchidism and iatrogenic causes such as medications,
chemotherapy and radiotherapy.®

Fertility management of patients with NOA relies on
surgical sperm retrieval techniques. Devroey et al were the
first to performed conventional testicular sperm extraction
(TESE) for NOA patients in 1995.7 In the past 20 years,
microdissection testicular sperm extraction (micro-TESE)
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has gradually become a popular surgical technique with a
high SRR and low tissue loss.2 Microdissection TESE
(micro-TESE) followed by intracytoplasmic sperm
injection (ICSI) was first described in 1999 by Schlegel et
al.® Recent data suggest that testicular volume >12.5 ml is
associated with a higher sperm retrieval rate SRR and
smaller testicular volume is associated with worse
prognosis. o1t

Surgeon skill and experience (particularly when micro-
TESE is used) has shown improved outcomes.*
Furthermore, different tissue processing methods, the
time, skills and effort dedicated to the identification of
spermatozoa in the testicular specimen may greatly affect
the sperm retrieval rates.*3

METHODS

We conducted a retrospective study analysis of 96 men
diagnosed with NOA at lifeline superspeciality center,
between January 2022 to December 2022, who underwent
micro TESE by single surgeon to be used for ICSI.
Azoospermia was confirmed for all the patients on at least
two different occasions by testing the centrifuged
ejaculates according to World Health Organisation
guidelines.'* Out of 96 men, 43 had testosterone level <300
ng/dl and were treated with medication to optimize
endogenous testosterone levels prior to micro TESE.
Aromatase inhibitors (1 mg anastrozole daily), urinary
human chorionic gonadotrophin (urinary derived hCG,
10000 IU once weekly intramuscularly) were used for at
least 2 months before micro-TESE. Patients underwent a
complete clinical evaluation to determine the etiology of
azoospermia including age, detailed history and clinical
examination. Testicular ultrasound, hormonal evaluation
(FSH and testosterone), karyotyping and Y chromosome
microdeletion analysis were done. Idiopathic NOA was
diagnosed by excluding known causes of NOA. Patients
with history of micro TESE, history of radiation and
chemotherapy were excluded from the study. All patients
underwent micro TESE. The same surgeon performed all
micro TESE procedures.

In addition, female’s ovarian reserve would be assessed in
detail before the eventual decision on conduction of micro-
TESE surgery to reduce the risk of cycle cancellation due
to female factors.

Micro-TESE

Briefly, procedures were performed under spinal
anesthesia. A floor-standing operating microscope (OPMI
Vario/S88 System, Karl Zeiss, India) was used throughout
the operations. After adequate skin disinfecting and
draping, the scrotal skin was stretched over the anterior
surface of the testis, and 2.5 cm transverse incision was
placed. This incision was carried out through the dartos
muscle and tunica vaginalis. The tunica was opened and its
bleeders were cauterized. The testis was delivered
extravaginally and the tunica albuginea was examined to
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select the site of injection. A single large equatorial
incision  covering approximately 270° of the
circumferences of the testis was made on an avascular area
in tunica albuginea under x6-8 magnification, and the
testicular parenchyma was widely exposed. A tiny
testicular fragment of approximately 5x5 mm was excised
from the medium testicular pole and placed in Bouin’s
fixative for histopathology examination. This amount of
excised tissue yields a sufficient number of seminiferous
tubules (>20 cross-sections) to perform an adequate
quantitative analysis of the specimen.'® Dissection of the
testicular parenchyma was undertaken at x16-25
magnification in search for enlarged seminiferous tubules
which are more likely to contain germ cells as originally
described by Schlegel.® The superficial and deep testicular
regions were examined, as needed and operating
microscope-guided testicular regions were examined, as
needed, and operating microscope-guided testicular
biopsies were performed at the upper, medium, and lower
testicular poles. The excised specimens were placed into
the center well of Petri dishes containing buffered sperm
medium in room temperature. Specimens were washed
grossly to remove blood clots and sent to the IVF
laboratory immersed in HEPES-buffered sperm medium
kept at room temperature. The surgeon was promptly
informed about the results of initial microscopic
examination of each extracted specimen, which were
delivered by the embryologist in approximately 3-5
minutes. This was possible since the operating room and
the IVF lab were located side-by-side with a
communicating pass-through window. The albuginea was
closed using continuous non-absorbable 6-0 nylon suture.
Following hemostasis, the tunica vaginalis was closed in a
running fashion using 5-0 absorbable suture. Then, dartos
muscle was closed with interrupted absorbable sutures.
Last, the skin was closed with continuous subcuticular 5-0
Vycril suture, and a fluffy-type dressing and scrotal
supporter were placed. The procedures were carried out at
the contralateral testicle, as described earlier, when an
insufficient number or no sperm have been found at initial
laboratory examination. Patients were discharged 1 day
after surgery. Prior to discharge patients were examined to
rule out scrotal hematoma.

Ovarian stimulation and oocyte retrieval

In couple testicular sperm was retrieved undergoing a
synchronous  micro-TESE-ICSI  procedure, female
partners underwent ovarian stimulation using recombinant
FSH or hMG combined GnRH antagonists.’® Oocyte-
cumulus complexes were recovered 36 hours after
administering 500 pg of recombinant hCG.

ICSI procedure, embryo culture, and transfer

Next ICSI and fertilization assessment were performed as
previously described by Liu.'® Fertilization rates were
expressed as the percentage of oocytes with two distinct
pronuclei per injected metaphase Il oocytes. Embryos
were scored by their morphological appearance according
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to the society for assisted reproductive technology scoring
system.!” Normally cleaving embryos with >5 cells and
<20% fragmentation were considered eligible for transfer.
Up to two embryos were transferred into the uterine cavity
on day 5 in next cycle.

Pregnancy follow-up

Pregnancy was diagnosed by elevated serum hCG levels
(>25 1U/l) 14 days after embryo transfer. Clinical
pregnancy was defined as a visible gestational sac at
transvaginal ultrasound 4-5 weeks after embryo transfer.
Pregnancy loss was defined as the loss of a clinical
pregnancy before 28 weeks of gestation.

RESULTS

96 men underwent micro TESE and 72.9% (70/96) of them
had sperm retrieved. ICSI performed in 64 couples. Of
those, 41 reached the stage of embryo transfer (ET). Of the
couples who underwent embryo transferred, 18 (43%)
resulted in biochemical pregnancies and 7 (17%) clinical
pregnancies (Table 1).

Table 1: Pregnancy outcome of micro TESE and

ICSI.
Biochemical Positive 18 43.9
pregnancy Negative 23 56.1
Clinical Positive 7 17.1
pregnancy Negative 34 82.9
Total embryo transferred 41 100

Table 2: Total sperm retrieval.

Outcomes Frequency Percentage

Total sperm Positive 70 72.9
retrieval Negative 26 27.1
Total 96 100

Table 3: Association between volume of testis and
sperm retrieval rate.

Volume  Micro-TESE findings
of testis Positive  Negative
Normal 54 7 61
volume (77.1%)  (26.9%) (63.5%)
Low 16 19 35 0.0
volume (22.9%) (73.1%) (36.5%) 00
Total 70 26 96
(100%)  (100%) (100%)

There was a significant difference in the testicular volume
and serum FSH levels between micro-TESE positive and
negative groups (p=0.000). Retrieval rates were higher in
group of men with normal testicular volume (Table 3) and
FSH<12 (Table 4).

Table 4: Association between sperm retrieval and
FSH values.

Micro-TESE findings

P value

Positive
Mean 7.84+5.83

Negative _
16.41+12.46 0.000

Table 5: Pregnancy rate in micro-TESE with respect to age of husband.

Micro-TESE

Clinical Pregnancy

AR O IE I findings Positive Negative _ P value
21 to 30 years Z(Zzsgi:t\il\?e 8 é7 é7 NA

31 to 40 years Z(::Sgi:t\il\?e i ii ig 0.440
e . L
Total 7 89 96

Table 6: Association between sperm retrieval related to age.

Age group (husband)

Positive

Micro-TESE findings

P value

Negative

21 to 30 years 17 (24.3%) 5 (19.2%) 22 (22.9%)

31 to 40 years 42 (60.0%) 15 (57.7%) 57 (59.4%) 0.667
>40 years 11 (15.7%) 6 (23.1%) 17 (17.7%) '
Total 70 (100%) 26 (100%) 96 (100%)

Mean age 34.94+5.45 35.96+6.86 P value 0.451
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Table 7: Association between Causes of NOA (Klinefelter syndrome, AZFc microdeletion and idiopathic and sperm

retrieval.
| Variables _ ' Negative _
Klinefelter Egs | 27 28 ;é 0.001
T — 2 T
Idiopathic Lgs ié 12 gi 0.002
Total 70 (100%) 26 (100%) 96 (100%)

Clinical pregnancy rate was around 11% in couples who
had sperms retrieved by micro TESE. The sperm retrieval
rates were higher in men with age <40 years. Similarly
younger the female age more was the pregnancy rate
(Table 5 and 6).

In the present study, the overall SSR rate of all NOA
patients was 72.9%. Out of various etiologies sperm
retrieval were higher among idiopathic NOA (83.87%) and
Klinefelter syndrome (27.2%) in our study which was
statistically significant (Table 7).

Table 8: Fertilization rate and blasts rate out of total
ICSI done.

Fertilization, blast
Frequency Percentage

formation _ _ _
. Yes 51 79.7
Fertilization No 13 203
Blasts Yes 33 51.6
formation No 31 48.4
Total 64 100

Total fertilization rate and blasts rates were 79.7% and
51.6% out of ICSI (Table 8).

DISCUSSION

Non-obstructive azoospermia (NOA) is one of the most
difficult conditions to deal with pertaining to male
infertility. It leads to disruption of spermatogenesis.
Sperm retrieval (SR) coupled with intracytoplasmic
sperm injection (ICSI) is the only valid option for such
patients seeking self-parentage. Literature quotes
retrieval rates ranging from 35% to 77% for micro-
TESE.'8% In our 72.9% (70/96) of them had sperm
retrieval. Therefore, micro-TESE could be a viable
option as first line treatment in patients with non-
obstructive azoospermia.

The current study also showed that male partner age dint
have significant effect on micro-TESE sperm retrieval
success rate. Previous studies have been inconsistent in
their findings regarding the effect of age on micro-TESE
success whereas, a study from Iran stated that SRR may
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significantly decrease in older men in comparison with
their younger counterpart.?0-2

The current study showed probable inverse relation
between serum FSH and micro-TESE SRR.SSR were
higher in mean with mean FSH<12. This is in line with
study by Saheli et al.?® However study by Chen, showed
serum FSH level should not preclude patients from micro-
TESE procedure.?

In addition, a previous study showed that the strongest
predictor of the success rate of sperm retrieval was
testicular histopathology which we did not examine in the
present study.?® However, performing a biopsy before
surgery is not recommended. One reason is that
spermatogenesis may be active even in the unsuccessful
pathologies.

The reported SRR of micro-TESE in KS syndrome was
between 21-72%.%° The prevalence of KS and SRR rate,
in the current study were 11.45% and 27% respectively.
Therefore, it is reasonable to offer micro-TESE to all male
partners with KS syndrome, despite its low success rate.

Fertilization rate and clinical pregnancy rates were 79.7%,
17.1% respectively and are in patients with the study by
Ghanem et al found to be 54.2%, 23.1% respectively
among NOA patients.?®

In the present study, the overall SRR rate of all NOA
patients were 72.9%. in addition, the sperm retrieval was
most successful in the idiopathic group (83.87%),
followed by YCMD (65.2%) and KS (27.2%) is
contradictory to the study by Gao et al it was least
successful in idiopathic group (31.22%), followed by KS
(48.65%), YCMD (60.87%).%"

The main limitations of the study were the small sample
size; incomplete participant’s information; lack of
testicular biopsy for confirmed pathology.

CONCLUSION

Microdissection testicular sperm extraction is an effective
treatment for NOA with higher rate of sperm retrieval and
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pregnancy rate. The increasing success rates over several
years indicate the importance of surgical skill and
laboratory staff experience.
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