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Use of frozen-thawed sperm for ICSI improves fertility outcome
in men with azoospermia
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ABSTRACT

Aim: To compare the results of IVF/ICSI outcomes with fresh or frozen-thawed testicular sperm in patients who underwent
mTESE with the diagnosis of azoospermia.

Material and Method: This retrospective cohort study was conducted on 260 infertile men who applied to the Memorila IVF-
Center with the diagnosis of azoospermia between 2017 and 2020 and underwent surgical sperm extraction and ICSI using
fresh or frozen testicular sperm. The patients were divided into two equal groups as indicated. Group 1 (n=130) consisted of
patients who underwent ICSI and subsequent embryo transfer using fresh testicular sperm. Group 2 (n=130); consisted of
patients who underwent ICSI by using frozen-thawed testicular sperm. Primary outcome was clinical pregnacy rates (CPR) and
live birth rates (LBR). Patients in both groups who underwent ICSI/ET using frozen or fresh testicular sperm were compared
in terms of clinical pregnancy and live birth rates. In addition, both groups were compared in terms of both demographic and
other reproductive parameters.

Results: The total oocyte, M II oocyte and 2 PN embryo counts of the patients in the fresh sperm group were found to be
significantly higher than the frozen sperm group (p <.000). In the fresh sperm the clinical pregnancy rate was detected in 25
cases (19.8%), while no pregnancy was detected in 101 cases (80.2%). In the frozen-thawed sperm group the clinical pregnancy
was detected in 66 cases (50.8%), whereas pregnancy was not detected in 64 cases (49.2%). Clinical pregnancy rates were
found to be significantly higher in patients who underwent ICSI/ET with frozen sperm compared to fresh sperm group (50.8%
vs 19.8%, p<.000). Similarly, live birth rates were found to be significantly higher in the frozen sperm and ICSI/ET group
compared to the fresh sperm group (3.2% vs 41.9%, p<.00).

Conclusion: Use of frozen-thawed testicular sperm for ICSI/ET in men with azoospermia may provide better clinical pregnancy
and live birt rates than ICSI cycles with fresh testicular sperm.
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INTRODUCTION

Azoospermia is one of the most difficult causes of male
infertility with a frequency of 10-15% among infertile
men. Treatment chances of non-obstructive azoospermia
forms are lower than obstructive azoopermia. With
the development of surgical sperm retrieval methods
such as microdissection testicular sperm extraction
(microTESE), patients with azoospermia have begun
to get the chance of pregnancy (1,2). However, despite
repeated mTESE procedures, the sperm retrieval rate
does not exceed 60%. For this reason, it is vital that the
remaining sperm in mTESE be frozen after they are
used for ICSI. Thanks to the frozen testicular sperm, the
patient is protected from repetitive surgical interventions
(3). However, whether the use of frozen testicular sperm
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for ICSI has an effect on reproductive parameters has
been a matter of great curiosity. In a recent meta-analysis
conducted by Yu et al (4), it was reported that the use of
frozen testicular sperm or fresh testicular sperm did not
have a significant effect on fertilization rate, implantation
rate, and clinical pregnancy rate. However, Park et al (5).
stated that the implantation rates and clinical pregnancy
rates after ICSI with frozen sperm in azopermia cases were
significantly higher than fresh sperm-ICSI cycles. For all
these reasons, it is obvious that reproductive aoutcoms
should be investigated with more comprehensive studies
after ICSI using fresh or frozen sperm in azoospermia
cases.
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In this context, this study was planned to investigate
whether the perform of ICSI with fresh or frozen-thawed
testicular sperms in patients with azoospermia improve
reproductive otucome.

MATERIAL AND METHOD

This study was conducted in accordance with the
Declaration of Helsinki. The study was carried out with
the permission of the Research Ethics Committee of
Memorial Kayseri Hospital (Date: 16/01/2021, Decision
No: 8). Verbal informed consent was obtained from all
participants at the time of enrollment.

This retrospective cohort study was conducted on
infertile cases who applied to the Memorila IVE-Center
with the diagnosis of azoospermia between 2017 and
2020 and underwent surgical sperm extraction and ICSI
using fresh or frozen testicular sperm. We extracted all
data of the study from electronic medical record system.
Two semen analysis was performed in the male partners
at least 3 weeks apart and upon 3 to 7 days of abstinence.
Azoospermia was defined as the absence of sperm cells
in the seminal fluid. The main criteria for inclusion in
the study were (i) presence of sperm in mTESE, (ii)
absence of karyotype anomaly in the male partner, and
(iii) azoospermia patient with frozen testicular sperm.
Participants with karyotype anomalies were not included
in the study. Similarly, cases with no sperm in TESE were
excluded from the study. The total number of patients
meeting these criteria was determined to be 260. All
patients with a diagnosis of azoospermia who underwent
mTESE and had sperm were included in the study.
While 115 of 260 azoospermia cases were obstructive
azoospermia, the remaining 145 cases were diagnosed as
non onbstructive azoospermia. After some of the sperm
obtained by testicular sperm extraction were used in
ICSI, the remaining sperm were frozen. In some cases,
there was not enough sperm left to freeze after ICSI.

The patients were divided into two equal groups as
indicated. Group 1 (n=130) consisted of patients who
underwent ICSI and subsequent embryo transfer using
fresh testicular sperm. Group 2 (n=130); consisted of
patients who underwent ICSI followed by ET using
frozen testicular sperm. Most of the cases in Group 2
consisted of azoospermia cases who had previously
undergone ICSI/ET with fresh testicular sperm but could
not achieve live birth or presented to have a second
baby. ICSI was repeated using frozen sperm in 85 cases
who did not conceive with fresh sperm. While embryo
transfer was possible in 126 of 130 cases in Group 1,
transfer could not be made in 4 cases because there
was no fertilization. In all 130 cases in Group 2, it was
possible to perform ET after ICSI using frozen sperm. On

273

the 3rd day and a single embryo transfer was performed
to the cases in both groups. 130 couple with azoospermia
who underwent ICSI using fresh sperm and 130 cases
who underwent ICSI using frozen sperm were compared
in terms of reproductive parametrers, clinical pregnancy
rates, and live birth rates. Standard antagonist protocol
was applied to both groups of participants. Controlled
ovarian stimulation was performed with gonadotropin
dose determined according to the patients’ age, clinical
findings and BMI evaluation.

Primary outcome was clinical pregnacy rates (CPR)
and live birth rates (LBR). Patients in both groups who
underwent ICSI/ET using frozen or fresh testicular
sperm were compared in terms of clinical pregnancy and
live birth rates. In addition, both groups were compared
in terms of both demographic and other reproductive
parameters. Clinical pregnancy rate defined as evidence of
a gestational sac, confirmed by ultrasound examination.
Live birth rate defined as delivery of a live fetus after 24
completed weeks of gestational age.

Statistical Analysis

The sample size was calculated with the GPower 3.1
(http://www.gpower.hhu.de/) program. The total mean of
two groups compared based on the Mann-Whitney U test
with the effect size of 40%, power of 90% and 0.05 type
1 error, was found to be at least 113 patients. The results
of Kolmogorov test show that not all quantitative variables
have a normal distribution. Mann-Whitney U test is used
to examine the relationship between quantitative variables
in the two Groups. Chi-square test and Fisher’s exact test
are used to examine qualitative variables. p-value < 0.05
was considered significant. Statistical Package for Social
Sciences (SPSS) version 26.0 (SPSS Inc., Chicago, IL, USA)
was used to perform data analysis.

RESULTS

While the minimum age of participants was 20 the
maximum age was 43 (Table 1). The mean age of the
all participants was 29.7 (£5.2). While the minimum
infertility duration is one year and the maximum
infertility duration is 20 years. The mean BMI was found
26.4(+2.3). While 91 out of all participants had clinical
pregnancy (35.5%) the remaining 165 participants
(64.5%) had no clinical pregnancy. While 58 out of 256
participants (22.3%) had live birth the remaining 198
participants (77.3%) had no live birth. While 126 (49.2%)
out of 256 participants used ICSI with fresh sperm the
remaining 130 subjects used ICSI with frozen sperm
(50.8%). Eighty-five patients who underwent ICSI with
frozen sperm consisted of those who did not conceive
after ICSI/ET with fresh sperm. When the patients were
divided into two groups and analyzed, the mean age and
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duration of infertility of the frozen sperm group were
significantly higher than that of the fresh sperm group
(Table 2). The total oocyte, M II oocyte and 2 PN embryo
counts of the patients in the fresh sperm group were
found to be significantly higher than the frozen sperm
group (p<.000).

Table 1. Descriptive statistics of variables of 260 men with
azoospermia

Variable N Min. Max. Mean SD
Age (yrs) 256 20 43 29.7 5.2
fﬂlff;ttl%ﬁy 256 1 20 6.9 3.9
BMI 256 23 32 26.4 23
Day 2 estradiol 256 6 6044 4306 481
graogﬁstemne 256 0.01 0.7 0.2 0.17
ggg‘ﬁ el 256 800 550 22781 9065
f)lefé‘éhe day 556 0 9300 31493  1397.1
fﬁgﬁ?}fg"f‘ggg 256 0 3.5 12 0.6
Total oocyte 256 10 66 21.5 7.6
M II oocyte 256 8 55 16.8 6.1
2PN 256 4 45 12.03 5.5
Clinical pregnancy Total %

Yes 91 355

No 165 64.5
Live birth

Yes 58 22.3

No 198 77.3
Groups

Fresh 126 49.2
Thaw 130 50.8

Table 2. Investigating the significant relationship between groups

and variables using Mann-Whitney U test

Groups

Variable ICSI with ICSI with z p

fresh sperm frozen sperm value

Mean (SD) Mean (SD)
Age (yrs) 29 (5.1) 30.4 (5.1) -2.23  0.02
Infertility
e 6.3 (3.9) 7.6 (3.8) 296  0.003
BMI 26.4 (2.3) 26.4(2.3) -0.01 0.9
Day 2
estradiol 43.6 (52.01) 42.5(43.2) -0.09 09
Dy 2 0.2 (0.1) 0.2 (0.1) 04 06
progesterone
Total rFSH 2154.9 2397.6
dose (919.5) (880.9) 263 0.008
E2 on the 3180 3119.2 2018 0.8
day of hCG (1462.8) (1336.8) : :
Progesterone
on the day of 1.2 (0.6) 1.2 (0.6) -0.459 0.6
hCG
Total oocte 25.07 (9.2) 18.2 (2.9) -7.9  0.000
M II oocyte 19.5 (7.2) 14.3 (2.9) 72 0.000
2PN 14.8 (6.1) 9.2 (2.9) 93 0.000

As shown in Table 3, in the group that underwent ICSI/
ET with fresh sperm, clinical pregnancy was detected in
25 cases (19.8%), while no pregnancy was detected in 101
cases (80.2%). In the group where ICSI/ET was applied
with frozen sperm, clinical pregnancy was detected in
66 cases (50.8%), whereas pregnancy was not detected in
64 cases (49.2%). Clinical pregnancy rates were found to
be significantly higher in patients who underwent ICSI/
ET with frozen sperm compared to fresh sperm group
(50.8% vs 19.8%, p<.000). Similarly, live birth rates were
found to be significantly higher in the frozen sperm and
ICSI/ET group compared to the fresh sperm group (3.2%
vs 41.9%, p<.00).

Table 3. Chi-square test and Fisher's exact test for both groups

Groups
Variable ICSI with fresh ICSI with P-value
sperm frozen sperm
N (%) N (%)
Clinical 0.000
pregnancy
Yes 25 (19.8) 66 (50.8)
No 101 (80.2) 64 (49.2)
Live birth 0.000
Yes 4(3.2) 54 (41.9)
No 122 (96.8) 75 (58.1)
DISCUSSION

In the present study, we investigated the impact of ICSI
with fresh versus cryopreserved testicular sperm on
pregnancy outcomes in a large group of patients with
azoospermia. The main finding of our study is that
clinical pregnancy and live birth rates obtained after
ICSI/ET performed with frozen-thawed sperm were
found to be significantly higher than ICSI/ET performed
with fresh sperm. While our findings are compatible with
some studies in the literature, they are incompatible with
many studies. Recent meta-analyzes investigating the
effects of ICSI/ETs performed with fresh versus frozen
sperm on reproductive aoutcome (4,6) reported that
there was no difference between the two groups in terms
of fertilization, implantation, clinical pregnancy and live
birth rates.

However, the results of two comprehensive studies
included in the meta-analysis differed significantly from
other studies (4,6). In the study conducted by Park et al,
although there was no significant difference between the
laboratory findings of ICSI cycles using fresh or frozen
sperm, implantation rates and pregnancy rates were
found to be significantly higher in the frozen-thaw sperm
group. However, clinical pregnancy and delivery rates
were reported to be similar between the two groups. Our
study and the results of Park et al’s study (5) show many
similarities. In our study, both clinical pregnancy rates

274



Yurci et al. Frozen-thawed sperm and azoospermi

] Health Sci Med 2021; 4(3): 272-276

and live birth rates were found to be higher in the frozen
sperm group compared to the fresh sperm group. On the
other hand, in our study, the total oocyte, M II oocyte
and 2 PN embryo counts were found to be significantly
higher in the fresh sperm group compared to the frozen
sperm group. Although the findings we mentioned last
seem paradoxical, they have a scientific explanation.
Despite the high number of oocytes and 2 PN embryos
in the fresh sperm group, the low pregnancy and delivery
rates may be related to the molecular dynamics of early
stage fertilization. It is well known fact that during the
early stages of fetilization embryo deveopment primarily
depend on maternal genome, since the main influence
of the paternal transcripts is not occur until the 6-8 cell
stage of embryo development (5). For this reason, the
reason why CPR and LBR are low in the fresh sperm
group despite the better results in the initial laboratory
data may be related to the emergence of negative changes
due to sperm in the late stage of embryogenesis. As it
is known, the age of the expectant mother, the number
of total oocytes and embryos, embryo quality and the
number of transferred embryos are the main factors
affecting pregnancy rates (4-6). The lack of significant
difference in demogarfic parameters between the two
groups also supported the important role of sperm-
related changes in determining fertility prognosis.

The results of the two studies conducted by Madureira
et al (7) and Wu et al (8) differed from both the meta-
analysis results and our results. Wu et al (8) demonstrated
that the clinical pregnancy rate did not show a significant
difference between using fresh or frozen-thawed
testicular sperm, but the embryo implantation rates was
found significantly different between ICSI with fresh
testicular sperm (29.5%) and ICSI with frozen-thawed
testicular sperm(22.2%) cycles Likewise, Madureira et al
(7) reported that comparison between cycles with fresh
or frozen-thawed testicular spermatozoa for ICSI led
to higher fertilization rate and CPR. When our results,
meta-analysis results and other studies are evaluated
together, performing ICSI with fresh or frozen testicular
sperm does not show a significant effect on clinical
pregnancy and live birth rates in most of the studies. In
some isolated studies, including our study, an increase
was found in both CPR and LBR rates after ICSI with
frozen-thawed testicular sperm (4-8).

We do not know the main reason for this difference
between studies, but freezing the remaining sperm
or testicular tissues after ICSI with fresh sperm in
azoospermia patients will save the patient from a
repetitive surgical stress and reduce the costs in the next
cycle. Having similar or better results in reproductive
parameters compared to fresh cycles after ICSI with
frozen-thawed sperm is evidence that freezing sperm
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or testicular tissue is critical for the future fertility of
azoospermia patients. During sperm or testis tissue
freezing and thawing processes, lipid peroxidation and
sperm DNA and acrosomal damage due to free oxygen
radicals may occur in the sperm plasma membrane (8-
10). Despite the risk of decrease in sperm count and
movement index due to cryoinjury (11), freezing sperm
or testicular tissue, if possible, in azoospermia cases, may
provide similar or even better clinical pregnancy results
than ICSI cycles with fresh sperm.
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