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Abstract: This retrospective analysis compared the outcomes of fertilization and pregnancy rates of 107 azoosper-
mia patients treating with intracytoplasmic sperm injection (ICSI). Sperms were obtained by testicular biopsy sur-
gery, with which we used in ICSI subsequently. The outcomes were compared by different kinds of causes leading to 
azoospermia in the 107 cases. 69 cases of obstructive azoospermia and 38 cases non-obstructive, the fertilization 
rates were 61.94% and 53.47% respectively, and pregnancy rates were 67.65% and 52.63%. 78 cases with normal 
volume testes and 29 cases with small testes, the fertilization rates were 70.93% and 48.80% respectively, and 
pregnancy rates were 66.25% and 50.00%. There was significant difference in fertilization rates between obstruc-
tive, non-obstructive and normal volume testes, small testes (P < 0.05), but no significant difference in pregnancy 
rates (P > 0.05). The pregnancy rate was significant difference between female age < 32 and ≥ 32 whatever the 
cause of azoospermia was (P < 0.05). Our study reveals that obstructive azoospermia and normal volume testes 
have higher fertilization rates in ICSI, but the pregnancy rates are only related to female age.
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Introduction

The true incidence of male infertility is un- 
known due to great variability in the prevalence 
of infertility, however, male factor accounts for 
40-50% of infertility cases [1]. 10-20% in the 
male factors is azoospermia [2, 3]. Classically 
azoospermia is categorized as non-obstructive 
and obstructive, but in clinic we also see azo-
ospermia with different testis volume, small or 
normal volume. Small testis and non-obstruc-
tive azoospermia reveal a lower spermatogen-
esis function, while normal volume and obstruc-
tive considered being normal spermatogenesis 
[4, 5]. We retrospectively reviewed the ICSI out-
comes of 107 infertility couples due to azo-
ospermia in our Reproductive Medical Centre 
between 2012 and 2013 to see if any differ-
ences between different causes of azoosper- 
mia.

Materials and methods

Object of study

We performed a retrospective study of ICSI 
patients due to azoospermia from the Re- 
productive Medical Centre of 2nd affiliated  
hospital of Chengdu University of Traditional 
Chinese Medicine during January of 2012 to 
December of 2013. 107 couples were included 
and couples with female uterus and ovary fac-
tors were excluded.

Patients and grouping

The male ages arrange from 24 to 61 years  
old, mean as 35.11±7.97 years old, and female 
ages arrange from 20 to 45 years old, mean  
as 30.72±6.36 years old. Periods of infertility 
arrange from 1 to 24 years, mean as 4.45±4.74 
years.
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Azoospermia with normal volume testis and 
small testis. 78 with normal volume testis in 
107, ages arrange from 24 to 59, mean as 
34.71±1.80 years old, periods of infertility 
arrange from 1 to 24 years, mean as 4.77±1.77 
years. The rest 29 with small testis, ages 
arrange from 24 to 61, mean as 35.93±2.98 
years old, periods of infertility arrange from 1  
to 17 years, mean as 5.37±1.48 years. 19 of 
lower spermatogenesis, 2 chromosome micro-
deletions, 2 endocrine abnormalities, 5 cryptor-
chid and 1 testis injury in small testis group.  
47 of obstructive, 11 absences of the vas def-
erens, 14 lower spermatogenesis and 6 orchid-
itis in normal volume testis group.

Non-obstructive and obstructive azoospermia. 
There were 69 obstructive azoospermia pati- 
ents with ages arrange from 24 to 56, which 
mean as 35.03±1.92 years old, mean period  
of infertility was 6.24±1.76 years. And 38 non-
obstructive azoospermia ones with ages ar- 
range from 24 to 61, which mean as 35.92± 
1.43 years old, mean period of infertility was 
5.23±1.21 years.

A lot of studies have confirmed that the ICSI 
outcomes were affected by the female’s age 
[6]. So we also analyzed the ICSI outcomes 
according to different ages of the female, com-
bined with different causes of azoospermia of 
male. 

Size of testis

World Health Organization standardized exami-
nation of male infertility diagnosis and treat-
ment manual (2007 edition) points out that  
testicular volume reveals insufficient of testis 
seminiferous epithelium. For the white race, 
less than 15 ml are considered small testi- 
cular volume, while other races are not. Testis 
volume varies greatly between the different 
races. As general speaking, volume less than 3 
ml are mostly considered to be Klinefelter’s 
Syndrome. The testis volume of Low Gonado- 
trophin-Hypogonadism patients arrange from 5 
to 12 mL. In our study we considered the small 
testis volume are ≤ 12 mL [7].

Testicular biopsy sperm retrieval surgery

3-4 ml of 2% Lidocaine for nerve block anes-
thesia of spermatic cord and subcutaneous of 
incision on the operational side; Hold the testis 

and epididymis, and keep the epididymis far 
away from the incision in case of injury, then 
fasten the skin, cut open the skin, dartos and 
perididymis; Cut open the albuginea for 2-3 
mm, squeeze and cut down proper amount of 
tissues of the testis with the eye scissors, put it 
in the sperm culture media; Discerp the tissue 
and look for sperm under inverted microscope; 
Sew the incision.

Fertilization, cleavage and pregnancy diagno-
sis

Pronuclear formation was monitored after 12- 
24 h of ICSI operation. Embryo transplantation 
was operated 72 h after getting the eggs, the 
level of HCG in urinary and blood were checked 
2 weeks later and color Doppler ultrasound 
detected 4 weeks later, pregnancy diagnosed 
while we found the fertilized egg [8].

Fertilization rate and rate of pregnancy

Fertilization rate = numbers of fertilized ovum/
numbers of eggs for ICSI operation.

Rate of pregnancy = amount of pregnancy 
cycle/amount of embryo transplantation [9].

Statistical analysis

The statistical analysis was performed with 
SPSS for Mac OS (version 20.0, SPSS Inc., Chi- 
cago, IL, USA). Sample averages of male ages, 
female ages, infertile ages and the size of testis 
were given as mean ± standard deviation (SD). 
Chi-square test was applied to analyze fertiliza-
tion rates and rate of pregnancy. P value < 0.05 
indicates that a statistical difference.

Results

There were 69 obstructive azoospermia pati- 
ents of male infertility, the amount of fertiliza-
tion eggs were 454 in 733 (61.94%), and 68 
ICSI cycles were done in 69 obstructive azo-
ospermia couples, with a result of 46 pregnan-
cies (67.65%), in which 19 twins and 27 singles, 
4 got diapauses and 2 induced labor afterward. 
There were 38 non-obstructive azoospermia 
patients of male infertility couples, the amount 
of fertilization eggs were 185 in 346 (53.47%), 
and 38 cycles done in non-obstructive group, 
with a result of 20 got pregnant (52.63%) in 
which 12 twins and 8 singles, 1 diapauses and 
1 ectopic pregnancy. See Table 1.
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We got the results between the rate of fertiliza-
tion and pregnancy in two groups were 61.94% 
v.s. 53.47% with the value P < 0.05, and 67.65% 
v.s. 52.63% with the value P > 0.05.

In the 107 cases of infertile couples, 29 cases 
of males were been tested with micro-orchidia, 
while the testicular size of rest 78 males were 
normal. The amount of fertilization eggs in the 
former was 122 in 250 (48.80%), and 588  
in 829 (70.93%) in the latter. And 80 embryo 
transfer cycles done in normal testis group  
and 53 couples got pregnancy (66.25%) with 
22 twins and 31 singles, 3 got diapauses  
and 2 induced labors due to fetus abnormali-
ties, 1 ectopic pregnancy. Micro-orchidia group 
completed 26 cycles and 13 were pregnancy 
(50.00%) with 7 twins and 6 singles, 1 dia-
pause. See Table 2.

The conclusion were been drawn with SPSS 
20.0 software between the rate of fertilization 
and pregnancy in two groups were 48.80% v.s. 
70.93% with the value P < 0.05, and 50.00% 
v.s. 66.25% with the value P > 0.05.

ICSI outcomes according to different female 
ages and testis condition were listed in Tables 
3 and 4. Based on the age of the female, we 
classified 107 women into two groups: < 32 
year-old and ≥ 32 year-old. So there were 4 
groups in all for analyzing the rate of fertiliza-
tion and pregnancy based on different women 
ages and testes conditions.

In the group of the female age < 32, the amount 
of fertilization eggs in normal testis male pati- 
ents was 457 in 622 (73.47%), and 78 in 172 
(45.35%) in micro-orchidia patients, the value P 
< 0.05 between them. And 74 embryo transfer 
cycles were done in normal testis group and  
40 couples had pregnancy (54.05%), while the 
number of pregnancy eggs in normal testis 
male patients was 12 in 24 (50.00%), and the 
value P > 0.05. In the group of the female age  
≥ 32, the rate of fertilization and pregnancy 
between normal testis and micro-orchidia male 
patients were 63.29% v.s. 53.85%, P > 0.05 
and 34.29% v.s. 18.18% P > 0.05 in respect- 
ively.

In the group of normal testis azoospermia, the 
amount of fertilization eggs in the female age of 
< 32 was 457 in 622 (73.47%), and 131 in 207 
(63.29%) in the female age of ≥ 32 couples, the 
value P < 0.05 between them. And 74 embryo 
transfer cycles were done in the female age of 
< 32 and 40 couples had pregnancy (54.05%), 
while the number of pregnancy eggs in the 
female age of ≥ 32 was 12 in 35 (34.29%), and 
the value P < 0.05. In the group of micro-orchid-
ia azoospermia, the rate of fertilization and 
pregnancy between the female age of < 32 and 
≥ 32 were 45.35% v.s. 53.85%, P > 0.05 and 
50.00% v.s. 18.18% P < 0.05 in respectively.

Discussion

About 50% infertile couples are caused by male 
factors, and we call it male infertility. Average 

Table 1. ICSI outcomes of obstructive and non-obstructive azoospermia

N Amount of 
eggs for ICSI

Fertilization 
amount

Rate of fertil-
ization (%)

Embryo Trans-
fer Cycles

The number 
of pregnancy

Rate of preg-
nancy (%)

Obstructive 69 733 454 61.94** 68 46 67.65*
Non-obstructive 38 346 185 53.47** 38 20 52.63*
*P > 0.05. Compared with the rates of pregnancy on obstructive and non-obstructive azoospermia, there had no significant 
difference. **P < 0.05. Compared with the rates of fertilization on obstructive and non-obstructive azoospermia, significant 
difference existed.

Table 2. ICSI outcomes of normal testis and micro-orchidia azoospermia

N Size of testis 
(ml)

Amount of 
eggs for 

ICSI

Fertilization 
amount

Rate of 
fertilization 

(%)

Embryo 
Transfer 
Cycles

The 
number of 
pregnancy

Rate of 
pregnancy 

(%)
Micro-orchidia 29 10.18±1.08 250 122 48.80* 26 13 50.00**
Normal testis 78 18.09±0.85 829 588 70.93* 80 53 66.25**
*P < 0.05. The rates of fertilization of the two groups were significant difference. **P > 0.05. The rates of pregnancy on nor-
mal size testis azoospermia patients and micro-orchidia there had no significant difference.
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account of sperm in one ejaculation in repro-
ductive aged man reached 96 million, but azo-
ospermia was always been considered as lack 
of sperm in an ejaculation with unknown etiol-
ogy, which accounts for 1% in males, 2/3 of 
them has spermatogenic failure, which is incur-
able and considered to be the most serious 
type of male infertility [10]. ICSI treatment is 
the most effective way to get a child for these 
azoospermia males through testicular sperm 
extraction. The count and quality of sperms we 
take from testis directly affect the outcomes of 
ICSI.

Azoospermia is classically classified by obstruc-
tive and non-obstructive, the former always 
tells the normal spermatogenesis, while the 
later impaired or disordered spermatogenesis 
[11].

The volume of testis in micro-orchidia patients 
is always less than 12 ml, which indicates lack 
of seminiferous epithelium, low ability of fertili-
ty and sperm quality, some even show as azo-
ospermia. Hormone treatment is most wildly 
used for mirco-orchidia patients to enhance 
sperm production, but hardly have satisfied 

effect. ICSI would be a better choice for these 
patients at last if we can find sperms in their 
testis.

A sperm is directly injected into an egg by ICSI, 
so it is easy to fertilize. More and more studies 
have also shown that sperm vitality and quan-
tity is not so important with the rates of fertil-
ization and pregnancy in ICSI. Sperms from dif-
ferent origins are used in ICSI now, not only the 
ejaculated, but also from the epididymis and 
testis, and the pregnancy outcomes have no 
difference if the sperms were appropriated 
treated [6]. The outcomes in different testis vol-
ume groups also tell that the pregnancy rate is 
not related with testis volume in ICSI. The motil-
ity, morphology, maturity of the sperm and 
spermatogenesis of the testis may not have 
relations to ICSI pregnancy rate. New research-
es has showed that sperm DNA fragments 
maybe more important in ICSI.

The rates of fertilization have obvious stati- 
stical difference between obstructive-non-obs- 
tructive and normal size-micro orchidia testis 
groups (61.94% v.s. 53.47%, P < 0.05 and 
70.93% v.s. 48.80%, P < 0.05). This may be 

Table 3. ICSI outcomes of normal testis and micro-orchidia azoospermia (different ages of the female)
Ages 
of the 
female

Size of testis 
grouping N

Amount of 
eggs for 

ICSI

Fertilization 
amount

Rate of 
fertilization 

(%)

Embryo 
Transfer 

Cycle

The number 
of pregnancy

Rate of 
pregnancy 

(%)
< 32 Normal testis 47 622 457 73.47* 74 40 54.05*

Micro-orchidia 15 172 78 45.35* 24 12 50.00*
≥ 32 Normal testis 31 207 131 63.29** 35 12 34.29**

Micro-orchidia 14 78 42 53.85** 22 4 18.18**
*In the group of female age < 32, the rates of fertilization on normal testis azoospermia patients and micro-orchidia had 
significant difference (P < 0.05), while the rates of pregnancy had no significant difference (P > 0.05). **In the group of female 
age ≥ 32, the rates of fertilization on normal testis azoospermia patients and micro-orchidia had no significant difference (P > 
0.05), also the rates of pregnancy had no significant difference (P > 0.05).

Table 4. ICSI outcomes of different partner ages (normal testis and micro-orchidia azoospermia)

Size of testis 
grouping

Ages 
of the 
female

N
Amount of 
eggs for 

ICSI

Fertilization 
amount

Rate of 
fertilization 

(%)

Embryo 
Transfer 

Cycle

The number 
of pregnancy

Rate of preg-
nancy (%)

Normal testis < 32 47 622 457 73.47* 74 40 54.05*
≥ 32 31 207 131 63.29* 35 12 34.29*

Micro-orchidia < 32 15 172 78 45.35** 24 12 50.00**
≥ 32 14 78 42 53.85** 22 4 18.18**

*In the group of normal testis azoospermia, the rates of fertilization on the female age < 32 and ≥ 32 had significant dif-
ference (P < 0.05), and the rates of pregnancy also had significant difference (P < 0.05). **In the group of micro-orchidia 
azoospermia, the rates of fertilization on the female age < 32 and ≥ 32 had no significant difference (P > 0.05), but the rates 
of pregnancy had significant difference (P < 0.05).
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caused by low ability of activating the eggs due 
to sperm maturity damage, but the accurate 
mechanism is still unknown.

Female age is negatively related to ICSI preg-
nancy rate, which has been confirmed by many 
studies [12]. In our study we also got the same 
result, the pregnancy rates had no statistical 
difference between normal testis and micro-
orchidia patients (54.05% v.s. 50.00%, P > 
0.05; 34.29% v.s. 18.18%, P > 0.05) if the fe- 
male age is in the same period (< 32 or ≥ 32), 
however, the fertilization rates were not incon-
sistent, showing us both sides were not cor- 
relation (73.47% v.s. 45.35%, P < 0.05; 63.29% 
v.s. 53.85%, P > 0.05). Another result tells that 
the older females have a low ICSI pregnancy 
rate, shows the normal testis patients with 
female age < 32 and ≥ 32 have different out-
comes (54.05% v.s. 34.29%, P < 0.05), the 
same in micro-orchidia patients (50.00% v.s. 
18.18%, P < 0.05).

As a conclusion, compared with obstructive 
and non-obstructive, normal testis and micro-
orchidia azoospermia, the former have better 
fertilization rates but the ICSI pregnancy rates 
are not different. Female age is important in 
ICSI, the older the low pregnancy is. ICSI would 
be the only hope for some of the azoospermia 
patients especially these with low spermato-
genesis function in the future; younger partner 
is more likely to get pregnancy no matter the 
cause of azoospermia is.
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