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Intracytoplasmic sperm injection (ICSI) (Palermo et al., 1992) is the most effective assisted 
fertilization technique that has revolutionized the treatment of male infertility. It allows the use of 
spermatozoa from men with severely compromised semen parameters, e.g. oligo-, astheno-, and 
terato-zoospermia, particularly those that require surgical sampling either from the epididymis or the 
testis.  

Azoospermia affects 1% of the male population and up to 15% of men seeking evalution for 
male infertility. The etiology of azoospermia can be divided into obstructive (OA) and non-obstructive 
(NOA) categories where the former is characterized by normal sperm production and is often caused 
by congenital maldevelopment of the vas deferens, a condition associate with cystic fibrosis 
mutation. While NOA men are characterized by a varying degree of spermatogenic failure and at 
times associated with an increased number of chromosomal abnormalities.  

It has been shown that OA cases, fresh and frozen spermatozoa retrieved through the 
epididymis generates comparable fertilization, embryo cleavage, and clinical pregnancy (Friedler et 
al., 1998; Tournaye et al. ,1999; Janzen et al., 2000). However, controversy still exists over the use of 
fresh versus frozen-thawed testicular spermatozoa from NOA men.  

In this study, we attempted to determine the performance in terms of fertilization and clinical 
pregnancy rates of testicular biopsy specimens from NOA men before and after cryopreservation. 

OBJECTIVE: To determine the performance in terms of fertilization and clinical pregnancy rates of testicular biopsy specimens from NOA men before and after cryopreservation.  
DESIGN: We categorized ICSI cycles of NOA men whose testicular spermatozoa were used fresh or following cryopreservation. To control for repeat-cycle bias, only first attempts 
for fresh and frozen biopsies were used.  
MATERIALS & METHODS: A total of 1329 NOA-TESE cycles were identified and included in the study. ICSI cycles were categorized according to whether fresh or cryopreserved 
testicular spermatozoa were used for injection. Sperm characteristics together with embryological and obstetrical outcomes were assessed and compared. To control for repeat-cycle 
bias, we compared only first ICSI attempts utilizing fresh testicular spermatozoa and first attempts with frozen biopsy specimens. Therefore, cryopreserved cycles performed 
following a failed fresh cycle were omitted. 
RESULTS: In an all-inclusive analysis (n=1329), a total of 1001 fresh TESE were compared to 328 frozen cycles, where the concentration (0.4±3 vs 0.2±7million/ml) and motility 
(2.6±8 vs 1.2±3%) were comparable. Fertilization (57.4 vs 48.0%) and clinical pregnancy (42.0 vs 35.7%) rates appear higher in the fresh cycles in comparison to its cryopreserved 
counterpart (P=0.0001).  
     When an exclusive analysis of first attempts only was carried out, 834 cycles included 700 with fresh and 134 with frozen spermatozoa (maternal age 32.8±6 vs 35.7±5yrs). The 
fresh versus frozen concentration (0.58±4 vs 0.7±4 million/ml) and motility (3.4±15 vs 2.9±14%), respectively, remained similar. Interestingly, the fertilization rose from 54.2% in the 
fresh versus 63.2% in the frozen group (P=0.0001). In the fresh cohort, the average transfer of 2.5 embryos per patient that yielded a clinical pregnancy rate of 40.0% with an 
implantation of 25.3% (395/1565) and delivery/ongoing of 37.0%. The cryopreserved group had an average embryo replaced of 2.7 that resulted in a clinical pregnancy of 39.6%, an 
implantation of 23.0% (79/343), and delivery/ongoing of 35.8%. 
CONCLUSIONS: While the effect of cryostress is known to impair motility characteristics of spermatozoa, particularly those of severely oligozoospermic men, this remains 
particularly concerning when freezing testicular spermatozoa of men with compromised spermatogenesis where kinetic characteristics are used to gauge viability. While our initial 
analysis seems to endorse fresh testicular specimens, a controlled analysis on a first attempt basis normalized performance voiding the concern of cryostress on testicular 
spermatozoa of NOA men. 
FUNDING: Institutional 

While the effect of cryostress is known to impair motility characteristics of spermatozoa, particularly those of severely 
oligozoospermic men, this remains particularly concerning when freezing testicular spermatozoa of men with compromised 
spermatogenesis where kinetic characteristics are used to gauge viability. While our initial analysis seems to endorse fresh testicular 
specimens, a controlled analysis on a first attempt basis normalized performance voiding the concern of cryostress on testicular 
spermatozoa of NOA men. This was in concordance with a recent meta-analysis conducted on fresh versus cryopreserved testicular 
sperm and pregnancy outcome (Ohlander et al., 2014). 

Materials & Methods 
All azoospermic men that underwent ICSI 

with their partners were identified and charts 
reviewed (IRB 1006101085). ICSI cycles were 
categorized according to whether they used 
epididymal versus testicular sampling. 
Testicular biopies were then allocated into fresh 
or cryopreserved spermatozoa were used for 
the ICSI in ject ion (Figure 1). Sperm 
characteristics together with embryological and 
obstetrical outcomes were assessed and 
compared. Cl in ical pregnancies were 
considered positive when at least 1 fetal heart 
beat was detected on their 7th week ultrasound. 

To control for repeat-cycle bias, we 
compared only first ICSI attempts utilizing fresh 
NOA testicular spermatozoa and first attempts 
with frozen NOA testicular biopsy specimens. 
Therefore, cryopreserved cycles performed 
following a failed fresh cycle were omitted.  

Table 1. Clinical outcome using testicular spermatozoa 

Azoospermia 
Obstructive Non-obstructive 

Cycles 241 1,154 
Concentration (M x106/ml ± SD) 0.5 ± 1 0.4 ± 3 
Motility (M% ± SD) 4.7 ± 10 2.6 ± 8 
Morphology (M% ± SD) 0 0 
Fertilization (%) 1,437/2,068 (69.5)* 5,805/11,306 (51.3)* 
Clinical pregnancy (%) 112 (46.5)† 455 (39.4)† 
*χ2, 2x2, 1 df, Effect of etiology of azoospermia on fertilization rate, P = 0.0001 
†χ 2, 2x2, 1 df, Effect of the etiology on clinical pregnancy rate, P = 0.05 

Figure 2. Clinical pregnancy after fresh and frozen TESE 

Figure 1. Study design 
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Table 2. Sperm parameters in cases at their 1st attempt using 
fresh versus frozen testicular biopsy 

 
TESE – 1st attempt 

Fresh Frozen 
Cycles 700 134 
Male age (M ± SD yrs) 37.0 ± 9 40.5 ± 9 
Concentration (M x106/ml ± SD) 0.58 ± 4 0.70 ± 4 
Motility (M% ± SD) 3.4 ± 15 2.9 ± 14 
Morphology (M% ± SD) 0 0 
Pentoxyfilline treatment (%) 399 (57.0) 98 (73.1) 

Table 3. Fertilization characteristics in cases at their 1st 
attempt using fresh versus frozen testicular biopsy 

 
TESE – 1st attempt 

Fresh Frozen 
Cycles 700 134 
Female age (M ± SD yrs) 32.8 ± 6 35.7 ± 5 
Oocytes retrieved (M ± SD) 9,259 1,485 
MII injected 7,210 1,165 
2PN (%) 3,910 (54.0)* 736 (63.2)* 
    1PN (%) 392 (5.4) 51 (4.4) 
    3PN (%) 179 (2.5) 37 (3.2) 
*χ2, 2x2, 1 df, Effect of cryopreservation on  normal fertilization rate, P = 0.0001 

*P = 0.05 
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The remaining 1,395 cycles had dysfunctional 
spermatogenesis at various levels and underwent 
testicular biopsy. These men were categorized as 
either obstructive (OA) versus non-obstructive (NOA) 
(Figure 1, Table 1). When looking at fertilization, the 
OA group had was higher than the NOA (69.5 vs 
51.3%, P = 0.001). A similar observation was found in 
the clinical pregnancy rate (46.5 vs 39.4%, P = 0.05). 

We then assessed the only the NOA cohort and 
teasing out only the fresh and comparing them to their 
frozen cohort (Figure 2). Here the clinical pregnancy 
rate was clearly impaired by the cryostress on the 
specimen (P = 0.05). 

Figure 3. Clinical pregnancy according to the 1st attempts with fresh versus frozen testicular biopsy. 

A total of 2,408 azoospermic men were treated by ICSI in a 20 year time span. Of those 42% had normal spermatogenesis and were diagnosed as obstructive azoospermia that utilized epididymal 
spermatozoa for their treatment (Figure 1).  

To control for repeat-cycle bias, we only looked at the cases that 
had first attempt using fresh testicular biopsy and first attempt using 
frozen testicular biopsy (Table 2 and Table 3). Here the frozen cycles 
were somewhat older than the fresh groups but did not reach statistical 
significance.  

The concentration and motility of 
the fresh and cryopreserved cohorts 
were similar (Table 2), however, the 
frozen cohort required the use of 
pentoxyfilline in more cases. 

When fertilization characteristics 
were assessed, interestingly, the frozen 
cohort was higher than the fresh group 
(P 0 .0001) whi le the abnormal 
fertilization patterns were comparable 
(Table 3). 

The evolution of pregnancy was 
then evaluated where the βhCG, clinical 
pregnancy, and delivery and ongoing 
pregnancies were similar between the 
fresh versus cryopreserved groups 
when considering them at their first 
attempt. The rate of pregnancy losses 
were also the same at 3.1% for the 
f resh and 4.5% for the f rozen 
counterpart (Figure 4). 


