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Abstract

Introduction: Several studies addressed the role of testicular sperm 
aspiration with intracytoplasmic sperm injection (ICSI) in azoospermic 
men, but few have included non-azoospermic men. The aim of this 
study was to evaluate testicular sperm aspiration (T�S�) sperm retriev-to evaluate testicular sperm aspiration (T�S�) sperm retriev-testicular sperm aspiration (T�S�) sperm retriev- (T�S�) sperm retriev-
al rates and ICSI outcomes in men with severe oligozoospermia.
Methods: Data were collected retrospectively from 88 consecu-
tive, non-azoospermic, infertile men with idiopathic severe oli-
gozoospermia who underwent T�S� between January 2011 and 
January 2018. Patients were categorized into four groups according 
to sperm concentration: <5 and >1 million/ml (group 1), <1 and 
> 0.1 million/ml (group 2), <0.1 million/ml (group 3), and crypto-
zoospermia (group 4). 
Results: Mean male age was 37±7 years and the mean female age 
was 33±4 years. Sperm was recovered successfully in 90% (79/88) 
of the men overall and in 100% (30/30) of the men in group 1, 97% 
(29/30) of the men in group 2, 88% (15/17) of the men in group 3, 
and 45% (5/11) of the men in group 4. Most (65%, 57/88) of the 
couples had an embryo transfer (�T). The overall clinical pregnancy 
rate per �T was 46% (26/57). The clinical pregnancy rates (per �T) 
were 43% (9/21) in group 1, 65% (13/20) in group 2, 36% (4/11) 
in group 3, and 0% (0/5) in group 4.
Conclusions: Our data indicate T�S� allows for high sperm retrieval 
rates and acceptable ICSI pregnancy rates in men with severe oli-
gozoospermia. However, in our experience, T�S� sperm retrieval 
rates and ICSI outcomes are poor in cryptozoospermic men. 

Introduction

Several studies have evaluated the role of testicular sperm 
aspiration (T�S�) with intracytoplasmic sperm injection (ICSI) 
in azoospermic men, but few have examined T�S� in non-
azoospermic men. Since the introduction of ICSI in the treat-

ment of infertility, several controversies have arisen. �arly 
reports illustrated that ICSI success is not influenced by sperm 
parameters such as concentration, morphology, or motility and 
only injection of immotile sperm influenced ICSI outcomes 
negatively.1-5 With more research conducted in this field, it was 
shown that severe asthenozoospermia can adversely impact 
pregnancy rates when compared to cases with higher than 5% 
sperm motility.6 Moreover, sperm morphology was similarly 
shown to negatively impact ICSI outcomes.7,8 

There is mounting evidence to show that severe astheno-
zoospermia and cryptozoospermia can negatively affect fertil-
ization and clinical pregnancy rates with ICSI.9 These findings 
may be explained by the high probability of sperm DN� 
damage and chromosomal abnormalities in men with low 
sperm counts.10 Furthermore, sperm DN� damage was found 
to be a predictor of negative ICSI outcomes independent of 
concentration, morphology or motility.11-13 With these findings 
in mind, several researchers observed that ejaculated sperm 
is subject to more DN� damage than sperm acquired from 
the testis in both human and animal studies.14,15 These find-
ings prompted further research in the use of testicular sperm 
in ICSI and several early reports showed superior pregnancy 
and live births but lower miscarriage rates with the use of 
testicular rather than ejaculated sperm-ICSI in couples with 
severe oligozoospermia (spermatozoa count <5 million/ml) 
and cryptozoospermia (few sperm in the ejaculate that are 
identified only after centrifugation of semen sample).9,16-18 

These findings were challenged with a meta-analysis that 
failed to show a difference in ICSI pregnancy rates between 
testicular and ejaculated sperm-ICSI in cryptozoospermic 
couples.19 Taking all of this into account, there is no robust 
evidence to show that severely oligozoospermic men have 
worse outcomes with ejaculate compared to testicular sperm-
ICSI, even in absence of high DN� fragmentation. However, 
the evidence that severe oligozoospermia and sperm DN� 
damage impact the success rate of ICSI when ejaculated 
sperm are used remains.9 In this study, we sought to evalu-
ate T�S� sperm retrieval rates and ICSI outcomes in men with 
severe oligozoospermia and cryptozoospermia. 
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Methods

Patients

Data were collected retrospectively from 88 consecutive, 
non-azoospermic, infertile men with idiopathic severe oli-
gozoospermia (spermatozoa count <5 million/ml) or crypto-
zoospermia (few sperm in the ejaculate that are identified 
only after centrifugation of semen sample) who underwent 
T�S� after one or more failed ICSI attempt(s) using ejaculated 
sperm between January 2011 and January 2018 at the OVO 
fertility clinic in Montreal, Canada. Patients were categorized 
into four groups according to sperm concentration: <5 and 
>1 million/ml (group 1), <1 and >0.1 million/ml (group 2), 
<0.1 million/ml (group 3), and cryptozoospermia (group 4). 
We excluded couples with advanced female age (>40 years). 
We also excluded couples with a correctable male factor 
(e.g., varicocele, semen infection).

Consent was not obtained from patients. The research and 
development scientific committee at OVO clinic reviewed 
our study and we acquired the approval as a quality control 
study. �lso, we followed the Helsinki declaration principle.

Semen analysis was done using a microptic SC� (Sperm 
Class �nalyzer, Microptic, Barcelona, Spain), with measure-
ments sperm motility taken at 37 °C. �ll men were evaluated 
in our clinic with a thorough history, physical examination, 
and relevant laboratory testing. �t our IVF center, T�S� is 
done fresh the day before oocyte retrieval in keeping with 
our embryologist’s preference. Before performing T�S�-ICSI, 
every case was first reviewed by the clinical team (urolo-
gist, gynecologist, and embryologist). The nature of testicu-
lar sperm-ICSI was discussed with the patients. Moreover, 
we informed the couples about the potential benefits and 
risks of testicular sperm retrieval (bleeding, infection, pain, 
hypogonadism, unknown genetic and epigenetic risks). In 
regard to patients with cryptozoospermia included in our 
study, they were counselled for microdissection testicular 

sperm extraction (microT�S�), but they elected to undergo 
T�S�. Genetic testing (karyotype and Y-chromosome micro-
deletion) was done on all patients.

We collected the following variables in our study: patient 
and partner age, testicular volumes, serum follicle-stimulat-
ing hormone (FSH) level, total testosterone, total number of 
embryos transferred (�T), sperm retrieval rates, and clinical 
pregnancy rate (per embryo transfer). Live birth rate was not 
assessed because of loss of followup of most couples. We 
used the sperm chromatin structure assay (SCS�) to detect 
sperm DN� fragmentation (SDF) and treated men with mod-
erately high SDF (>15.0% and <30%) or high SDF (>30.0%).

Testicular sperm retrieval 

Testicular sperm retrieval was performed by T�S� under local 
anesthesia and all procedures were performed by the same 
surgeon (�Z), as previously described.20 

Statistical analysis

IBM Statistical Package for the Social Sciences (SPSS, ver-
sion 20; SPSS Inc., IBM Corp., �rmonk, NY, U.S.) was used 
to collect data and perform statistical analysis. Continuous 
variables were expressed as mean ± standard deviation (SD) 
and were assessed using one-way �NOV�. Fisher’s exact 
test was used to compare dichotomous variables. � p-value 
<0.05 was considered statistically significant.

Results

We identified 88 patients that underwent testicular sperm 
ICSI. �lthough no early complications were reported, we 
could not adequately assess late T�S� complications (e.g., 
chronic testicular pain, hypogonadism) because most of the 
patients did not return for followup after T�S�. The baseline 
characteristics, sperm retrieval rates, and clinical pregnancy 
outcomes are shown in Table 1. The mean (± SD) male age 

Table 1. Clinical characteristics, sperm retrieval outcomes and clinical pregnancy rates in couples with severe 
oligozoospermia and cryptozoospermia managed by TESA with ICSI 

Cryptozoospermia <0.1 M 0.1–1 M 1–5 M p
n 11 17 30 30

Male age 34.6±1.5 37.9±1.5 35±1 39.1±1.4 0.052a

Female age 33.5±1.1 33±9.9 32±0.8 33.6±0.73 0.47a

Right testicular volume (mL) 16.1±0.9 15.1±0.9 14.7±0.8 16±0.7 0.55a

Left testicular volume (mL) 15.5±0.9 14.4±0.7 14.6±0.7 15.4±0.8 0.73a

FSH (IU/L) 12.4±3.3 10.3±1.7 10.2±1.9 11.1±1.7 0.91a

Total testosterone (nmol/L) 14.5±6.1 15.5±2.1 11.1±5.1 11.8±1.1 0.50a

Number of embryos transferred 2±0.32 1.7±0.24 1.95±0.3 1.7±0.16 0.73a

Successful sperm retrievals (%) 5/11 (45) 15/17 (88) 29/30 (97) 30/30 (100) <0.001b

Pregnancy rate per ET (%) 0/5 (0) 4/11 (36) 13/20 (65) 9/21 (43) 0.05b

Values are means ± standard deviation. aKruskal-Wallis one-way ANOVA on ranks. bFisher’s exact test. ET: embryo transfer; FSH: follicle-stimulating hormone; ICSI: intra-cytoplasmic sperm 
injection; TESA: testicular sperm aspiration.
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was 37±7 years and the mean female age was 33±4 years. 
There was no significant difference in maternal or paternal 
age between the groups. The mean testicular volumes, serum 
FSH level, and number of �Ts were comparable among the 
four groups, with no significant difference. We identified two 
men with genetic abnormalities: one with a 47 XYY- 45 X 
karyotype and another patient with a translocation (8:18). 
Bilateral T�S� was done in two patients, with the remainder 
undergoing unilateral T�S�. Sperm was recovered success-
fully in 90% (79/88) of the men overall and in 100% (30/30) 
of the men in group 1 (>1 to 5 million/ml), 97% (29/30) of 
the men in group 2 (0.1 to 1 million/ml), 88% (15/17) of the 
men in group 3 (<0.1 million/ml), and 45% (5/11) of the men 
in group 4 (cryptoozospermia). Sixty-five percent (57/88) of 
the couples had an �T.  The overall clinical pregnancy rate 
per �T was 46% (26/57), with a mean of 1.8 ±0.3 embryos 
transferred per cycle. The clinical pregnancy rates (per �T) 
were 43% (9/21) in group 1, 65% (13/20) in group 2, 36% 
(4/11) in group 3, and 0% (0/5) in group 4. 

There was a statistically significant difference in sperm 
retrieval rates between the groups (p<0.05), with less than 
50% chance of finding sperm in men with cryptozoosper-
mia. On the other hand, all men with a sperm concentration 
>1 million/ml had a successful sperm retrieval. Furthermore, 
we observed a lower pregnancy outcome in couples with 
cryptozoospermia (p=0.05).

Discussion

We performed a retrospective study on sperm retrieval out-
comes and clinical pregnancy rates in couples with severe 
oligozoospermia and cryptozoospermia undergoing T�S� 
with ICSI. We showed that, overall, T�S� is associated with 
high sperm retrieval rates and acceptable ICSI pregnancy 
outcomes in men with severe oligozoospermia. However, 
in the subset of men with cryptozoosperma, T�S� sperm 
retrieval rates and ICSI pregnancy rates were poor.

In our study, 90% of the men had successful sperm retriev-
al. Subgroup analysis showed that sperm were successfully 
recovered in 100% of the men in group 1 (>1 to 5 million/
ml), 97% of the men in group 2 (0.1 to 1 million/ml), 88% 
of the men in group 3 (<0.1 million/ml), and 45% of the 
men in group 4 (cryptoozospermia). The poor sperm retrieval 
rate in the cryptozoospermic men in our study (45%) is 
comparable to that found by �lrabeeah et al (43%).21 With 
the exception of sperm concentration, there was no signifi-
cant difference among the subgroups in terms of baseline 
characteristics (age of couples, testicular volume, serum FSH 
level, number of �T), indicating a reasonable homogene-
ity in this cohort. Regarding the specific result of the two 
men with genetic abnormalities, both had successful sperm 
retrieval that resulted in pregnancy. The characteristics of the 
patient with a 47 XYY- 45 X karyotype were: <1 million/ml 

on semen analysis, 16 cc testicular volume, FSH 4 IU/L, 
total testosterone 10 nmol/L, one �T. The other patient with 
a translocation (8:18) had <5 million/ml on semen analysis, 
20 cc testicular volume, and two �Ts.

The reason for using testicular sperm varied according 
to the subgroup. The men in group 1 had prior ICSI failure 
with evidence of high sperm DN� fragmentation on DN� 
testing. The men in groups 2, 3, and 4 had failed one or more 
ICSI attempts using ejaculated sperm and were presumed 
to have sperm DN� fragmentation based on the association 
between sperm DN� fragmentation and standard sperm par-
ameters (this could not be tested because the sperm DN� 
assay requires a minimum of 1 million cells/ml).22

The use of testicular sperm in the context of severe oli-
gozoospermia is based on the rationale that: 1) sperm DN� 
fragmentation is common in men with severe oligozoosper-
mia; 2) the level of sperm DN� fragmentation is signifi-
cantly lower in testicular compared to ejaculated sperm; 
and 3) higher pregnancy rates are reported with the use of 
testicular compared to ejaculated sperm in men with high 
levels of sperm DN� fragmentation.14,16,23,24 Similarly, experi-Similarly, experi-
mental studies have shown that in animals with abnormal 
spermatogenesis, the passage of sperm with poor chromatin 
compaction through the epididymis results in sperm DN� 
fragmentation and impaired fertility potential.15 

We have found a difference (albeit non-significant) in preg-
nancy rates per �T among the subgroups. The overall preg-
nancy rate in couples with severe oligozoospermia (groups 
1, 2, and 3) was 46%. In contrast, no pregnancies were 
observed in the couples with cryptozoospermia. �lthough 
there is paucity of data in the literature on pregnancy out-
comes with T�S�-ICSI for men with severe oligozoospermia 
and cryptozoospermia, the available studies demonstrate 
favorable pregnancy rates in such patients using testicular 
sperm harvested by microT�S�.16,17,21 Mehta et al reported 
a pregnancy rate of 50% in men with severe oligozoosper-
mia and high DN� fragmentation index (DFI) using testicu-
lar sperm retrieved by micro-T�S�.17 Moreover, Inal et al 
evaluated men with severe oligozoospermia who underwent 
micro-T�S� and found a 36% clinical pregnancy rate.25  

The men in our study were stratified based on their sperm 
concentration because it has been shown that the degree of 
severity of oligozoospermia may negatively impact ICSI out-
comes.9 The studies on cryptozoospermic men have shown 
conflicting results. Several studies have demonstrated that 
using testicular sperm is associated with higher pregnancy 
and live birth rates compared to ejaculated sperm in crypto-
zoospermic men.26-29 These observations support the belief 
that testicular sperm has better quality than ejaculated sperm 
through two explanations: 1) the acquired sperm DN� dam-
age during epidydimal transit; and 2) semen samples in men 
with cryptozoospermia undergoes extensive processing to be 
used in ICSI, which can increase oxidative stress and results in 
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poor sperm quality, which in turn has negative impact on ICSI 
outcomes.19 Conversely, other investigators did not show any 
differences in the ICSI outcomes using testicular vs. ejaculated 
sperm in men with cryptozoospermia.19,30 Our data do not sup-Our data do not sup-
port the use of testicular sperm recovered by T�S� in men with 
cryptoozospermia. We suspect that the poor outcomes in this 
study may be related to the retrieval method (T�S�), as we have 
previously shown good sperm retrieval and pregnancy out-
comes in these couples when microT�S�-ICSI is performed.21

Conclusions

Our study indicates that T�S� allows for high sperm retriev-
al rates and acceptable ICSI pregnancy rates in men with 
severe oligozoospermia. However, in our experience, T�S� 
sperm retrieval rates were poor in cryptozoospermic men, 
suggesting that this sperm retrieval method is not optimal 
for this cohort. Moreover, ICSI outcomes were also poor in 
couples with cryptozoospermia. Certainly, there is a need 
for larger, well-designed, randomized, prospective studies to 
assess the value of sperm DFI and sperm retrieval techniques 
in men with severe oligozoospermia and cryptozoospermia. 
Moreover, such studies will determine which subgroups may 
benefit most from use of testicular sperm in ICSI.   
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