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Abstract
Objective: In sever oligospermia; one of the paths used for surgical sperm retrieval 
(SSR) is to extract sperm via a testicular biopsy. The aim of our study is to determine 
the reliable time interval between testicular biopsy and intracytoplasmic sperm injec-
tion (ICSI) procedure in order to obtain optimumsperm parameters (count, motility and 
normal morphology).

Materials and Methods: This cohort study was carried out on 30 patients which were 
candidates for ICSI. After collection and keeping the samples obtained from the testicular 
biopsy in Ham’s F10 environment, the concentration, motility and morphology of the sperm 
in each sample was evaluated immediately as well as 2 and 4 hours after processing. The 
Data were then compared with each other. For the statistical analysis, Friedman, Willcoxon 
and Cochran tests were used.

Results: The mean of sperm concentration was 5.69 ± 6.14 million and the motility 
was10.83 ± 12.63% at 2 hours following biopsy which was significantly higher than those 
obtained after 0 and 4 hours of the biopsy (p <0.05).

Conclusion: The reliable preincubation time which resulted in the highest rate of sperma-
tozoa parameters after testicular biopsy and before incubation was 2 hours. 
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Introduction

Oligospermia is a common cause of male in-
fertility. Fortunately, for many sub infertile men, 
can be treated within weeks simply by making 
lifestyle changes. Other men may require fertil-
ity treatment to increase their chances of con-
ceiving a child. Assisted reproductive technique 
(ART) in surgical sperm retrieval (SSR) helps 
reproductive urologists to extract sperm from 
the vas deferens, epididymis or directly from 
testis in men without sperm or with a few sperm 
present in their semen sample (1). The testicular 

sperm are mostly immotile immediately after 
biopsy and in particular after thawing of frozen 
testicular samples (2). To avoid, the suspension 
of testicular cells the sample is incubated in the 
culture medium (Ham’s F10) for a determined 
period of time. There is a study of obstructive 
azoospermia which consists of improving sperm 
motility of fresh samples by culturing them in 
the medium for 3 days, before intracytoplasmic 
sperm injection (ICSI) or freezing. This would 
allow the biopsy to be taken 2-3 days before 
oocyte retrieval which would ease the selection 
of motile spermatozoa for ICSI (3).  In a simi-
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lar study on oocyte, Bahiraee et al. compared 
the effect of time of partenogenetic activation 
[22 hours vs 27 hours after in vitro maturation 
(IVM)] on subsequent development of IVM-
derived bovine oocytes using either single ac-
tivation agents (ionomycin 5 μM for 5 minutes) 
or combined activation treatments (ionomy-
cin with 6-DMAP 2.0 mM for 3 hours). They 
concluded6-DMAP 2.0 mM for 3 hours). They 
concludedcoded that blastocyst formation, like 
cleavage formation, significantly increased 
when the maturation time was increased from 22 
hours to 27 hours (4). With ICSI, there remains 
debate among embryologists regarding the time 
interval between semen processing and incuba-
tion as an effective factor on sperm parameters 
and outcome of ICSI.  However, another study 
was conducted which showed there was no such 
effect on in vitro fertilization (IVF) (5). Delays 
of up to 15 hours in processing and cryopreser-
vation of a testicular biopsy did not affect the 
viability of the extracted sperm after thawing in 
ICSI (6). Although it is desirable to freeze the 
testicular specimen as soon as possible, the de-
lay in processing in this case due to keep in out-
side of laboratory environment did not affect the 
potential for fertilization and implantation of a 
viable cryopreserved blastocyst (6). 

A query reported increasing spermatozoa pre-
incubation time may improve sperm parameters 
and also, incubation of freezing sperm obtained 
of testicular biopsy may improve sperm motility 
(3, 7). Other researchers have reported that the 
acrosome reaction occurs spontaneously during 
incubation in a defined medium (7-9) and there-
fore differ at various times (10). In a study, the 
optimum incubation time of spermatozoa before 
ICSI which resulted in the highest fertilization 
rate, was stated to be 3 hours (8). Also, recently 
several studies have examined the effect of dif-
ferent oocyte preincubation time on fertiliza-
tion, cleavage, and implantation rates (11- 13). 
In testicular sperm obtaining, increase vital 
sperm, enhance fertilization rates and increase 
the number of embryos are desirable for all ICSI 
laboratories. The objective of our study is to de-
termine the optimum time interval between tes-
ticular biopsy and ICSI in order to obtain desir-
able sperm parameters.

Sperm Preincubation Time

Materials and Methods
This study was performed in 2009 on 30 pa-

tients undergoing ICSI in Fatemeh-Zahra Infer-
tility and Reproductive Health Research Center, 
(North of Iran)and has been approved by the 
Ethical Committee of Babol University of Med-
ical Science. All 30 patients signed a written 
informed consent form. The subjected patients 
were under 40, who had undergone surgical re-
trieval of sperm required for ICSI. Also, all the 
patients were oligoasthenoteratospermia with 
normal hormonal assay. 

In this study patients with no sperm in biopsy, 
severe sport injuries or testis trauma, those un-
dergoing radiotherapy or chemotherapy as well 
as those addicted to drugs or alcohol were ex-
cluded 2 months prior to the study.

Spermatozoa preparation
About 7-10 cc lidocaine 2% was injected with-

in a testicular cord and the incision was 2-3 cm 
on the side of scrotal skin.  The testis was ex-
posed following the incisions of the skin, sub-
cutaneous tissue and Tunica vaginalis. Then, a 
little testis tissue was biopsied and processed in 
ART lab. The incisions were repaired with 0-2 
chromic cotton. It should be noted that the bi-
opsied sample was placed in a dish with an en-
vironment consisting of 10% Ham’s F10, which 
was prepared by adding 1cc of albumin to 9 cc 
Ham’s F10. The tubules within the biopsied 
sample were totally opened by a special nee-
dle. Potentially, any existing sperm cells should 
enter the cell culture media when the tissue is 
broken in this way. The sperm cells should then 
be pulled by pipette along with the media and 
a drop of this solution should be placed onto a 
microscopic slide which is then analyzed under 
the microscope in order to detect the presence 
or absence of sperm within the sample. The 
remnant of the mentioned mixture was centri-
fuged at 500 rpm allowing the pieces of tissue 
to sink to the bottom of the dish, the mixture 
was then centrifuged again at 3000 rpm for 5 
minutes and then sperm were placed in a more 
transparent environment. The liquid on the top 
of tube was then discarded and 0.5 cc of media 
was added to the sediments at the bottom of the 
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tube. Then by shaking the tube, a uniform sample 
was obtained and a drop of the resultant solution 
was placed on the slide of microscope. The slides 
were then analyzed under the microscope and the 
concentration, motility and morphology of the 
spermatozoa present in each sample was evalu-
ated immediately after processing, as well as 2 
and 4 hours following processing. The data was 
analyzed using SPSS16 and Fridman, Willcoxon 
and Cochran tests were conducted. A p<0.05 was 
considered significant.

Results
Thirty patients entered to this study. Demo-

graphic criteria were shown in table1.
The mean of sperm concentration was 5.69 

± 6.14 millions and the motility was 10.83 ± 
12.63% 2 hours after the biopsy. These results 
were significantly higher than the results ob-
tained from sperm which were analyzed imme-
diately after the biopsy and 4 hours after biopsy 
(p<0.05, Table 2). All the results are summarized 
in the tables (Figs 1- 3).

Yousefnia Pasha et al.

Table 1: Demographic criteria of patients undergone testis biopsy
32.71 ± 0.79Age  (year)    

1.990 ± 0.53Infertility duration (year)

 Table 2: Sperm parameters in various hours following testis biopsy
Mean ± SETime

(hours)
Sperm parameters

458.02 ± 60.120Concentration (104)

569.24 ± 80.04 a2

456.34 ± 70.46 b4

7.53 ± 1.360Motility (%)

10.83 ± 1.64 a2

6.54 ± 1.29 b4

3.10 ± 0.390Normal form (%)

3.05 ± 0.362

2.90 ± 0.334

a: Significant at p<0.05 when compared to data of time 0.
b: Significant at p<0.05 when compared to data of time 2.
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Fig 1: Rate of spermatozoa concentration in various hours after biopsy.
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Fig 2: Rate of spermatozoa motility in various hours after biopsy.
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Fig 3: Rate of normal spermatozoa in various hours after biopsy.

Discussion
In this study, the reliable time interval be-

tween testicular biopsy and injecting the sper-
matozoa in to the oocyte resulting in the extrac-
tion of sperm with the highest parameters was 
suggested to be 2 hours. In most IVF centers, 
this time interval is dependent on the workload 
of the ART Laboratory. The embryologist can 
easily distinguish and extract spermatozoa dur-
ing the testicular biopsy, but they are mostly 
immotile and it is the use of motile sperm which 

significantly increases the efficacy of the ICSI 
procedure (3, 14).

To improve sperm motility, Morrisa suggested 
incubation in processing media or Ham’s F10 
media between 24 and 48 hours in the case of 
patients with Azospermia. In samples obtained 
from patients with obstructive Azospermia, the 
motility at 1, 24 and 48 hours was 3%, 20% and 
25% respectively. In the samples obtained from 
patients with non-obstractive Azospermia, the 

Sperm Preincubation Time
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motility at 1, 24 and 48 hours was zero, 5% and 
11%, respectively (7).

A study conducted by Windt et al. determined 
the number of motile sperm in testicular tissue. 
Their results showed that sperm motility was 
enhanced by pre-incubation in culture medium 
(15). Other researchers observed successful 
outcome in ICSI using sperm from testicular 
tissue that started moving after prolonged cul-
tivation in culture media (3, 16) or using the 
hypo-osmotic swelling (HOS) test in cases of 
total immobility (17). It appears that both of 
these tests may be harmful for sperm param-
eters. However, some studies have shown that 
long-term exposure of oocytes to sperm may be 
harmful for fertilization (8, 18).

There is a debate about whether or not the 
probability of the resulting embryos to implant 
may be dependent on the sperm injection time 
(19, 9). In previous studies (20, 21), an opti-
mal IVF outcome is obtained by the insemina-
tion of oocytes after a pre-incubation period of 
3-5.5 hours time after sperm retrieval (20, 21). 
Moreover, Rienzi et al. showed that a preincu-
bation interval time of at least 3 hour between 
oocyte retrieval and injection in ICSI could 
enhance the fertilization rate (22). In another 
study, Movahedin et al. reported that the sperm 
parameters improved with time (23). Our study 
was comparable to these studies; however, there 
are several studies which disagree with our re-
sults. Coskun et al. implied that the results of 
fertilization and embryo development were 
comparable when insemination was performed 
after 1hour of retrieval and after 18-hours (24). 
Van de Velde et al. (13) and Yanagrida et al. 
(12) reported the timing of injection had no sig-
nificant effects on ICSI fertilization and preg-
nancy rate There is another study by Jacobs et 
al. in which 881 IVF and 432 ICSI cycles in-
semination or injection was done 1-7 or 0.5-8 
hours following oocyte retrieval and concluded 
that no significant differences were found be-
tween the time and outcome of ICSI and IVF 
regarding fertilization rates (25). It is interest-
ing to refer to a study conducted by wramsby 
et al. which explained that spermatozoa of the 
samples were pre-incubated 4 or 24 hours be-
fore ova were inseminated during 3 hours. An 
extended insemination for an additional 3 hours 

was also done after the shorter pre-incubation 
period. They concluded that a combination of 
short and long pre-incubation periods should be 
applied to raise the success of fertilization (26).

Conclusion
Our study showed that the sperm parameter is 

at its optimum rate 2 hours following testicular 
biopsy. Therefore, we recommend a 2-hour gap 
between obtaining sperm from the testis and us-
ing them to perform ICSI.

 
Acknowledgments

We hereby thanks to Dr Soraya Khafri for her 
statistical consultation and Mrs Fezze Hashemi. 
This work was supported by Fatemeh Zahra 
Fertility, Infertility and Reproduvtive Health 
Research Center and  IVF labratory of Babol 
Clinic. There is no conflict of interest in this 
article.

References
1. Esteves SC, Miyaoka R, Agarwal A. Sperm retrieval 

techniques for assisted reproduction. Int Braz J Urol. 
2011; 37(5): 570-583.

2. Bachtell NE, Conaghan J, Turek PJ.The relative vi-
ability of human spermatozoa from the vas deferens, 
epididymis and testis before and after cryopreserva-
tion.  Hum Reprod. 1999; 14(12): 3048-3051. 

3. Emiliani S, Van den Bergh M, Vannin AS, Biramane J, 
Verdoodt M, EnglertY. Increased sperm motility after 
in-vitro culture of testicular biopsies from obstructive 
azoospermic patients’ results in better post –thaw re-
covery rate. Hum Reprod.2000; 15(11): 2371-2374.

4. Bahiraee A , Shirazi A , Ahmadi E , Nazari H , Ahmadi 
E , Nazari H, et al. The effect of duration of sheep oo-
cyte in vitro maturation on induction of parthenogen-
esis using Ionomycin and 6-DMAP. Yakhteh. 2009; 
11Suppl1:181-191.

5. Ghetler Y, Ben-Nun I, Kaneti H, Jaffe R, Gruber A, Fe-
jgin M. Effect of sperm preincubation with follicular fluid 
on the fertilization rate in human in vitro fertilization. 
Fertil Steril. 1990; 54(5): 944-946.

6. Bhakoo HS, Vaccaro P, Crickard K, Sullivan MW. Live 
birth following intracytoplasmic sperm injection after a 
15-hour weather-related delay in cryopreservation of 
testicular sperm.  Fertil Steril. 2005; 83(2): 464-465.

7. Morris DS, Dunn RL, Schuster TG, Ohl DA, Smith GD. 
Ideal culture time for improvement in sperm motil-
ity from testicular sperm aspirates of men with azoo-
spermia. J Urol. 2007; 178 (5): 2087-2091.

8. Mansour RT, Serour MG, Abbas AM, Kamal A, Tawab 
NA, Aboulghar MA, et al.The impact of spermatozoa 
preincubation time and spontaneous acrosome reac-
tion in intracytoplasmic sperm injection: a controlled 
randomized study. Fertil Steril. 2008; 90(3): 584-591. 

9. Fenichel P, Donzeau M, Farahifar D, Basteris B, Ay-
raud N, Hsi BL. Dynamics of human sperm acrosome 
reaction: relation with in vitrofertilization. Fertil Steril. 

Yousefnia Pasha et al.



          CELL JOURNAL(Yakhteh), Vol 14, No 1, Spring 2012 6

1991; 55(5): 994-999.
10. Fenichel P, Donzeau M, Cervoni F, Menezo Y, Hsi BL. 

Expression of complement regulatory proteins on hu-
man eggs and preimplantation embryos. Am J Reprod 
Immunol .1995; 33(2): 155-164.

11. Schill WB, Topfer-Petersen E, Heissler E. The sperm 
acrosome: functional and clinical aspects. Hum Re-
prod. 1988; 3(2): 139-145.

12. Yanagida K, Yazawa H, Katayose H, Suzuki K, Hoshi 
K, Sato A. Influence of oocyte preincubation time on 
fertilization after intracytoplasmic sperm injection. Hum 
Reprod .1998; 13(8): 2223-2226.

13. Van de Velde H, De Vos A, Joris H, Nagy ZP, Van 
Steirteghem AC. Effect of timing of oocyte denudation 
and micro-injection on survival, fertilization and embryo 
quality after intracytoplasmic sperm injection. Hum Re-
prod.1998; 13(11): 3160-3164.

14. Park YS, Lee SH, Song SJ, Jun JH, Koong MK, Seo 
JT. Influence of motility on the outcome of in vitro fer-
tilization/intracytoplasmicsperm injection with fresh vs. 
frozen testicular sperm from men with obstructive azo-
ospermia. Fertil Steril. 2003; 80(3): 526-530. 

15. Windt ML, Coetzee K, Kruger TF, Menkveld R, van der 
Merwe JP. Intracytoplasmic sperm injection with tes-
ticular spermatozoa in men with azoospermia. J Assist 
Reprod Genet. 2002; 19(2): 53-59.

16. Wood S, Sephton V, Searle T, Thomas K, Schnauffer K, 
Troup S,et al. Effect on clinical outcome of the interval be-
tween collection of epididymal and testicular spermatozoa 
and intracytoplasmic sperm injection in obstructive azoo-
spermia. J Androl. 2003; 24(1): 67-72.

17. Verheyen G, Joris H, Crits K, Nagy Z, Tournaye H ,Van 
Steirteghem A.Comparison of different hypo-osmotic 
swelling solutions to select viable immotile spermatozoa 
for potential use in intracytoplasmic sperm injection. Hum 
Reprod Update.1997; 3(3): 195-203.

18. Gianaroli L, Fiorentino A, Magli MC, Ferraretti AP ,Mon-

tanaro N. Prolonged sperm- oocyte exposure and high 
sperm concentration affect human embryo viability and 
pregnancy rate. Hum Reprod.1996; 11(11): 2507-2511.

19. Khalili MA, Anvari M. The effect of in vitro culture on 
cleavage rates and morphology of the in vivo- devel-
oped embryos in mice. Iranian Journal of Reproductive 
Medicine. 2007; 5 (1): 17-22. 

20. Khan I, Staessen C, Van den Abbeel E, Camus M, 
Wisanto A, Smitz J, et al. Time of insemination and its 
effect on in-vitro fertilization, cleavage and pregnancy 
rates in GnRH agonist/HMG-stimulated cycles. Hum 
Reprod. 1989; 4(8): 921-926. 

21. Harrison KL, Wilson LM, Breen TM, Pope AK, Cummins 
JM, Hennessey J.  Fertilization of human oocytes in re-
lation to varying delay before insemination. Fertil Steril. 
1988; 50(2): 294-297.

22. Rienzi L, Ubaldi F, Anniballo R, Cerulo G, Greco E. Pre-
incubation of human oocytes may improve fertilization 
and embryo quality after intracytoplasmic sperm injec-
tion. Hum Reprod. 1998; 13(4): 1014-1019.

23. movahedin M, Ajeen A, Ghorbanzadeh N, Tiraihi T, 
Valojeri MR, kazennejad A. In vitro maturation of fresh 
and frozen-thawed mouse around spermatid. Androlo-
gia. 2004; 36(5): 269-276.

24. Coskun S, Roca GL, Elnour AM, al Mayman H, Hol-
landers JM, Jaroudi KA. Effects of reducing insemi-
nation time in human in vitro fertilization and embryo 
development by using sibling oocytes. J Assist Reprod 
Genet. 1998; 15: 605-608.

25. Jacobs M, Stolwijk AM, Welzels AMM. The effect of in-
semination /injection time on the results of IVF and ICSI. 
Hum Reprod.2001; 16(8): 1708-1713.

26. Wramsby H, Liedholm P. Importance of the use of short 
and long sperm pre-incubation periods in assessing the 
fertilizing capacity of human spermatozoa by hamster 
test. Hum Reprod. 1986; 1(3): 171-173.

Sperm Preincubation Time




