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ABSTRACT

OBJECTIVE: The present study aims to compare the clinical outcomes of fresh versus frozen testicu-

lar samples in patients with non-obstructive azoospermia who would undergo intracytoplasmic sperm in-

jection procedure.

STUDY DESIGN: This is a retrospective review of 541 patients with non-obstructive azoospermia who

consecutively underwent microdissection testicular sperm injection and intracytoplasmic sperm injection

between January 2010 and October 2014.

RESULTS: A total of 4896 mature oocytes were collected from the partners of azoospermic men and

1894 sperms were retrieved by microdissection testicular sperm procedures. About 1036 fresh sperms

were used to perform intracytoplasmic sperm injection in 296 men with non-obstructive azoospermia

whereas 858 in 245 azoospermic men. Approximately 1228 embryos were obtained after intracytoplas-

mic sperm injection and 1080 embryos were transferred. After embryo transfer, 146 clinical pregnancies

occurred and 125 pregnancies ended up with live birth. The fertilization, implantation, clinical pregnancy

and live birth rates were respectively 44.6%, 33.4%, 28.0% and 24.7% for 296 fresh microdissection tes-

ticular sperm cycles. On the other hand, the fertilization, implantation, clinical pregnancy and live birth

rates were respectively 46.5%, 32.7%, 25.7% and 21.2% for 245 frozen microdissection testicular sperm

cycles. There was no statistically significant difference between the fresh and frozen microdissection tes-

ticular sperm injection cycles in aspect of fertilization, implantation, clinical pregnancy and liver birth

rates (p=0.125, p=0.194, p=0.196 and p=0.182).

CONCLUSION: The utilization of fresh and frozen sperms in microdissection testicular sperm - intracy-

toplasmic sperm injection cycles has similar clinical outcomes. The use of frozen sperms obtained by

testicular sperm can be considered as an efficient and safe approach for avoiding unnecessary ovarian

hyperstimulation and repetitious interventions on testicular tissues. 
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Introduction

Azoospermia is defined as the absence of any measurable

level of sperm in ejaculate. Less than 1% of general popula-

tion and 10 to 15% of infertile men are affected by azoosper-

mia.  Obstruction of ductal system is responsible for approxi-

mately 40% of cases, but it may be related to non-obstructive

causes in the remaining cases. Non-obstructive azoospermia is

a clinical condition, which is associated with testicular failure.

This condition comprises a spectrum of testicular pathologies

resulting from various reasons that include chromosomal aber-

rations, congenital abnormalities, infectious agents, exposure

to gonadotoxins, trauma, endocrine disorders, and idiopathic

causes (1-4). 

Men with azoospermia can father biological children by

the retrieval of sperms from the male reproductive system for

in vitro fertilization (IVF) / intracytoplasmic sperm injection

(ICSI). An ideal surgical technique for this purpose should en-

able, with a minimal trauma to the testis, the retrieval of a suf-

ficient amount of motile spermatozoa to inject all available

oocytes and to cryopreserve the remainder, in case if a further

attempt is needed (5,6).

Microdissection testicular sperm extraction (MD TESE) is

currently used for surgical retrieval of sperms. This technique

combines the advantages of a less invasive approach with an
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open excisional biopsy, and thus, allows retrieval that is more

efficient by identifying the zones of active spermatogenesis

through optical magnification, together with minimal testicu-

lar trauma (7).

The efficiency and reliability of MD TESE have been ver-

ified by many clinical studies. It has been reported that sperm

retrieval rates change between 35% and 77% for MD TESE

procedures, and more importantly, MD TESE procedures have

significantly better clinical outcomes than conventional TESE

procedures or percutaneous aspirations (8-17).

The present study aims to compare the clinical outcomes

of fresh versus frozen testicular samples in patients with non-

obstructive azoospermia who would undergo intracytoplasmic

sperm injection (ICSI) procedure.

Material and Method

This is a retrospective review of 541 patients with non-ob-

structive azoospermia who consecutively underwent MD

TESE at the study center between January 2010 and October

2014. Urological evaluation, semen analysis and hormonal

evaluation were performed for each patient. All patients gave

written informed consent for MD TESE and ICSI procedures.

Microdissection Testicular Sperm Extraction: Testicular

tissues of 541 azoospermic patients were removed by open

testicular biopsy according to the technique previously de-

scribed by Schlegel (7). All surgical procedures were per-

formed by a single surgeon, under general anesthesia. Briefly,

after stabilization of testicle, a small 2 cm transverse incision

was made into the scrotal skin and carried through tunica vagi-

nalis to expose tunica albuginea. After exploration through an-

other 2 cm incision of the tunica albuginea that was parallel to

the vessels and perpendicular to the epididymis, direct exam-

ination of the testicular parenchyma was carried out at x5

magnification under the operating microscope to identify indi-

vidual seminiferous tubules that were larger, whiter, and typi-

cally more opaque than other tubules in the testicular

parenchyma. Multiple small (3-4 mm) samples were excised

sharply from larger and more opaque tubules. For each mi-

crodissected sample, the tissue around this area was then ex-

cised as a standard biopsy to evaluate the efficiency of sperm

retrieval. Tissue samples were placed in sterile tubes contain-

ing IVF medium (Vitrolife G-IVF™; Kungsbacka, Sweden)

and transferred to andrology laboratory. No acute or chronic

complications were observed in any of the patients.

Sperm Retrieval: In the andrology laboratory, tissue sam-

ples placed in Falcon tubes containing IVF medium were dis-

persed mechanically using two sterile glass slides immedi-

ately to obtain a suspension. The suspension was then exam-

ined under a phase-contrast microscope for the presence of

spermatozoa. Surgery was terminated if spermatozoa were

identified. If no spermatozoa were found after examination of

the suspension, multiple samples from the second testis were

taken. After identifying spermatozoa, the sperm suspension

was transferred into sterile tubes and was centrifuged on a

two-layer discontinuous Percoll gradient (50% and 90%)

(PureSperm®100). The testicular tissue solution was incubated

at 37°C and 6% CO2 for 1 hour in a Petri dish. After the incu-

bation, spermatozoa were collected by needle under an in-

verted microscope using x200 magnification and prepared for

ICSI procedure. 

The sperms were frozen on the day of retrieval. Testicular

tissues were mixed 1:1 with sperm freezing medium (Vitrolife,

Kungsbacka, Sweden) in cryo-vials and then kept at -20°C for

20 minutes. After labeling, these samples were frozen by liquid

nitrogen vapor technique.  Thawing was performed at room

temperature for 15 minutes. The preparation was then sepa-

rated from the cryoprotectant by washing in culture medium

and centrifugating at 2000 rpm for 15 minutes. The resulting

pellet was resuspended in 500 µl of IVF culture medium.

Controlled Ovarian Hyperstimulation: Controlled ovar-

ian hyperstimulation was carried out with mini-dose long-act-

ing antagonist in 251 patients (130 patients in fresh MD-TESE

cycles), standard dose long-acting gonadotropin antagonist in

213 patients (120 patients in fresh MD-TESE cycles), ultra

mini-dose long-acting antagonist in 45 patients (25 patients in

fresh MD-TESE cycles) and cc-gonadotropin antagonist in 32

patients (21 patients in fresh MD-TESE cycles). Antagonist

based protocols were adopted for controlled ovarian hyper-

stimulation as they were referred to be short and simple regi-

mens with good clinical outcomes and significant reduction in

incidence of severe ovarian hyperstimulation syndrome (18).

Intracytoplasmic Sperm Injection Procedure and
Embryo Transfer: All oocytes were inseminated by ICSI.

Obtained spermatozoa were injected into metaphase II

oocytes according to standard ICSI procedures. If oocyte col-

lection and sperm retrieval were performed on the same day,

fresh testicular sperm samples were used. The fertilized em-

bryos were transferred into the uterine cavity 48-120 hours

after the ICSI procedure using a Wallace catheter. The fertil-

ization was verified by detection of two pronuclei within the

oocytes 16-18 hours after microinjection. Clinical pregnancy

was defined as a distinct intrauterine gestational sac visualized

by transvaginal ultrasonography. 

Statistical Analysis
Collected data were analyzed by Statistical Package for

Social Sciences version 18.0 (SPSS IBM software, Armonk,

NY, USA). Continuous variables were expressed as mean ±

standard deviation (range: minimum-maximum) and categori-

cal variables were denoted as numbers or percentages where

appropriate. Smirnov-Kolmogorov test was used to determine

the distribution of variables. Student t-test, chi-square test,

Mann-Whitney U test and Kruskal-Wallis test were used for

the comparisons. Two-tailed p values less than 0.05 were ac-

cepted to be statistically significant. 
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Results

This is a retrospective review of 541 men with non-ob-

structive azoospermia. Table 1 demonstrates the clinical char-

acteristics of the reviewed MD TESE-ICSI cycles.

A total of 4896 mature oocytes were collected from the

partners of azoospermic men and 1894 sperms were retrieved

by MD-TESE procedures. About 1036 fresh sperms were used

to perform ICSI in 296 men with non-obstructive azoospermia

whereas 858 in 245 azoospermic men. Approximately 1228

embryos were obtained after ICSI and 1080 embryos were

transferred. After embryo transfer, 146 clinical pregnancies

occurred and 125 pregnancies ended up with live birth. There

were 21 pregnancy losses including seven first trimester mis-

carriages and three perinatal deaths in the fresh MD TESE-

ICSI group and nine first trimester miscarriages and two peri-

natal deaths in the frozen MD TESE-ICSI group.

Table 2 compares the clinical outcomes of fresh and frozen

testicular sperm samples in men with non-obstructive

azoospermia who underwent MD TESE-ICSI cycles. The

azoospermic men who underwent ICSI treatment by using

fresh and frozen sperms were statistically similar with respect

to age, partner age, infertility duration, serum follicle stimulat-

ing hormone concentration, serum luteinizing hormone level,

mature oocyte count per cycle, sperm count per cycle, trans-

ferred embryo number per cycle, fertilization rate, implantation

rate, clinical pregnancy rate and live birth rate (p>0.05 for all).

The implantation, clinical pregnancy and live birth rates

were statistically similar with respect to ovulation induction

protocols. The implantation rates were 33.8%, 33.3%, 32.0%

and 33.3% in the mini-dose long-acting antagonist, standard

dose long-acting gonadotropin antagonist, ultra mini-dose long

acting antagonist and cc-gonadotropin antagonist groups re-

spectively (p=0.118). The clinical pregnancy rates were 29.2%,

28.3%, 24.0% and 23.8% in the mini-dose long-acting antago-

nist, standard dose long-acting gonadotropin antagonist, ultra

mini-dose long acting antagonist and cc-gonadotropin antago-

nist groups respectively (p=0.124). The live birth rates were

24.6%, 25%, 24% and 23.8% in the mini-dose long-acting an-

tagonist, standard dose long-acting gonadotropin antagonist,

ultra mini-dose long acting antagonist and cc-gonadotropin an-

tagonist groups respectively (p=0.121).

Table 1: Clinical characteristics of the microdissection testicular sperm extraction-intracytoplasmic sperm injection cycles

Mean ± Standard deviation (Minimum-Maximum)

Male age (years)

Female age (years)

Infertility duration (years)

Follicle stimulating hormone (mIU/mL)

Luteinizing hormone (mIU/mL)

Sperm count per cycle (106/mL)

Mature oocyte count per cycle

Transferred embryos per cycle

Fertilization rate 

Implantation rate 

Clinical pregnancy rate

Live birth rate 

33.2±7.6 (24-50)

28.5±6.9 (22-40)

8.5±3.2 (2-19)

12.38±6.14 (1.02-56.45)

9.45±3.60 (1.06-38.49)

3.54±1.18 (1-5)

9.05±3.64 (5-13)

2.0±0.2 (1-3)

246 (45.5%)

179 (33.1%)

146 (27.0%)

125 (23.1%)

Fresh MD TESE

(n=296)

Frozen MD TESE

(n=245)

p

Male age (years)

Female age (years)

Infertility duration (years)

Follicle stimulating hormone (mIU/mL)

Luteinizing hormone (mIU/mL)

Sperm count per cycle

Mature oocyte count per cycle

Transferred embryos per cycle

Fertilization rate

Implantation rate 

Clinical pregnancy rate

Live birth rate

32.8±8.2

28.1±6.3

9.0±3.2

12.65±6.74

9.59±3.82

3.36±1.25

9.11±3.56

1.9±0.4

132 (44.6%)

99 (33.4%)

83 (28.0%)

73 (24.7%)

34.1±7.2

29.0±7.5

8.2±3.7

12.05±5.83

9.11±3.37

3.84±1.04

9.00±3.72

2.0±0.8

114 (46.5%)

80 (32.7%)

63 (25.7%)

52 (21.2%)

0.174

0.186

0.258

0.212

0.244

0.174

0.110

0.162

0.125

0.194

0.196

0.182

Table 2: Clinical outcomes of the fresh and frozen sperm samples in microdissection testicular sperm extraction- intracytoplasmic
sperm injection cycles



77 Hatırnaz Ş. Başaranoğlu S. Hatırnaz E. Pektaş MK.

Discussion

Studies focusing on quantitative spermatogenesis have

shown that there should be at least three mature spermatids in

the cross-section of each seminiferous tubule so that sperma-

tozoa could be detected within the ejaculate. Men with

azoospermia usually have 0 to 3 mature spermatids in each

seminiferous tubule, and this is the reason why sperms can be

occasionally found in their ejaculates. Testicular spermatozoa

can be retrieved successfully by the TESE procedure and used

for ICSI in case of non-obstructive azoospermia. The success

of TESE depends on the identification of seminiferous tubules

containing spermatozoa. The MD TESE is a procedure, which

provides success in approximately one-third of the azoosper-

mic patients who previously failed sperm retrieval by other

methods. This technique allows the direct visualization of

larger, more opaque and whitish tubules which are presumed

to contain germ cells with active spermatogenesis by an oper-

ative microscope. However, it is an invasive procedure with

potential complications. Thus, strict criteria should be adopted

in setting up an indication for MD TESE (2,8,14,19).

Indeed, there are a number of studies, which focus on ICSI

outcomes after sperm collection. Fertilization rates, implanta-

tion rates, clinical pregnancy and live birth rates are lower in

couples with non-obstructive azoospermia than the couples

with obstructive azoospermia and the couples with other

causes of male infertility. In one report comparing the repro-

ductive potential of azoospermic men undergoing sperm re-

trieval and ICSI, the likelihood of obtaining a live birth was

1.8-fold higher in men with obstructive azoospermia than in

men with non-obstructive azoospermia. These findings indi-

cate that men with non-obstructive azoospermia have de-

creased success potential in assisted reproduction. The major

underlying reason for this reduction is the fact that testicular

sperms of azoospermic men are more likely to have centriolar

and genetic defects. Therefore, the ability of the sperms to fer-

tilize the oocytes and induce the formation and development

of a viable zygote is impaired (9,20,21).

It has been shown that performing ICSI with fresh or

frozen spermatozoa would produce similar results and that

freezing does not affect spermatozoa (17). When sperm re-

trieval cannot be completed on the day of oocyte pick up for

ICSI, the cryopreservation of oocytes would be offered to

these couples. In these cases, the cryopreservation of testicu-

lar spermatozoa would help to avoid both unnecessary ovarian

hyperstimulation and the need for repetitive biopsies for suc-

cessive ICSI cycles. The spermatozoa could be frozen within

the testicular tissues by means of minimal processing or ex-

traction and purification. Freezing the intact tissue appears to

be the best method as this allows better survival and motility

rates after thawing (22,23).  

The utilization of frozen sperms retrieved by MD TESE in

ICSI cycles yield fertilization rates changing from 44% to

63%, implantation rates altering between 28% and 36% and

clinical pregnancy rate of 27% per embryo transfer. On the

other hand, the use of fresh sperms collected by MD TESE in

ICSI cycles results in fertilization rates differing between 37%

and 69%, implantation rates of 29% to 41% and clinical preg-

nancy rates ranging from 21% to 36% (24-28). Frozen testic-

ular sperms may have possibly lower fertilization rates than

the ejaculated or fresh epididymal sperms (53.4% vs 64.8% or

58.5% respectively). This study has also demonstrated that the

clinical pregnancy rates are 33.6% and 44.3% for the fresh and

frozen sperms obtained by MD TESE in ICSI cycles (29).

Another study has declared that sperms retrieved from fresh

and frozen testicular tissues (44.7% vs 46.7%) can achieve

similar fertilization rates. Moreover, no significant change

could be noticed for the clinical pregnancy rates achieved by

fresh and frozen testicular sperms (44.2% vs 43.6%) (30). 

As for the present study, the fertilization, implantation,

clinical pregnancy and live birth rates were 45.5%, 43.1%,

37.0% and 33.1% respectively. The fertilization, implantation,

clinical pregnancy and live birth rates were respectively

44.6%, 33.4%, 28.0% and 24.7% for 296 fresh MD-TESE cy-

cles whereas the same rates were respectively 46.5%, 32.7%,

25.7% and 21.2% for 245 frozen MD-TESE cycles. The find-

ings of the present study suggest that the utilization of fresh

and frozen sperms in MD TESE-ICSI cycles have similar clin-

ical outcomes. Thus, use of frozen sperms obtained by TESE

can be considered as an efficient and safe approach for avoid-

ing unnecessary ovarian hyperstimulation and repetitious in-

terventions on testicular tissues. The cryopreservation of

sperm containing testicular tissues may be more feasible than

the cryopreservation of sperms. In addition, performing ICSI

before ovulation induction may provide more benefit in case

of non-obstructive azoospermia (29,30).  However, the power

of this study is limited by the relatively small cohort size, lack

of correlation analysis and inconsistencies in sperm collection

and storage methods. Further research is warranted to clarify

the clinical outcomes of fresh and frozen sperms retrieved by

MD TESE technique in ICSI cycles. 
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