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Abstract: The current study investigated the effects of spermatozoa from different sources on pregnancies and
neonatal outcomes in intracytoplasmic sperm injection (ICSI) cycles via a retrospective cohort study. A total of 2,512
ICSI cycles, from 2007 to 2015, were classified into the testicular sperm aspiration group (TESA group, n = 148),
percutaneous epididymal sperm aspiration group (PESA group, n = 1,031), and ejaculated sperm group (control
group, n = 1,333). Higher abnormal fertilization rates, decreased implantation rates, and elevated early miscarriage
rates were observed in the PESA group, compared with the control group. Additionally, lower embryo utilization rates
in the PESA group were found, compared with the TESA group and control group. Non-ejaculated sperm produced
lower good-quality embryo rates than ejaculated sperm. There were no significant differences in clinical pregnancy
rates (CPR), live birth rates (LBR), late miscarriage rates, induced labor rates, cumulative CPR, cumulative LBR,
neonatal outcomes, and major congenital birth defect risks between the three groups. The current study revealed
some less than satisfactory results caused by PESA-ICSI, compared to ejaculated sperm-ICSI or even TESA-ICSI,
possibly due to the retrieval of distal senescent sperm by blind aspiration. Hence, microsurgical epididymal sperm
aspiration may be reconsidered as an adequate alternative, retrieving high quality motile sperm from the proximal-

most epididymal site.
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Introduction

Intracytoplasmic sperm injection (ICSI) tech-
nology has been applied for male infertility
over two decades [1]. Sperm can be taken fr-
om varied sites for ICSI, such as ejaculated
semen, the testis, epididymis, and vas defer-
ens. Currently, most physicians and embryolo-
gists prefer percutaneous epididymal sperm
aspiration (PESA) to testicular sperm aspiration
(TESA) whenever possible. This is due to the
better quantity, motility, and maturity of sperm
acquired via PESA [2]. Despite the advantages
of PESA regarding convenient performance for
ICSI, whether epididymal sperm provides bet-
ter clinical outcomes than testicular sperm re-
mains unknown.

Spermatozoa from different sources differ in
maturity, malformations, imprinted genes, ch-

romosomal abnormalities, and many other as-
pects [2-4]. Therefore, extensive studies have
been conducted comparing clinical outcomes
after ICSI according to sperm origins. However,
results have been inconsistent.

Many single-center studies have reported poor-
er pregnancy outcomes after using testicular
sperm. Clinical pregnancy rates of ICSI with epi-
didymal and testicular sperm are 22%-68% and
24%-57%, respectively [5-10]. Epididymal sper-
matozoa has been generally considered to be
more effective than testicular sperm in terms
of pregnancy chances [5-8]. Several studies
have demonstrated a higher miscarriage risk of
ICSI with testicular sperm than with epididymal
sperm [9-11]. However, when all reported re-
sults were pool-studied via meta-analyses, mo-
st pregnancy outcomes tended to be compara-
ble among ICSI cycles with different sources of
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sperm. This might be due to variations in the
baseline characteristics of included studies,
including female factors, male infertility diagno-
sis, sperm retrieval techniques, and ICSI pro-
cedures [5, 12, 13]. Embryologists should be
cautious when referring to the conclusions of
systematic reviews.

Moreover, most previous were limited. The stu-
died population was mixed with obstructive az-
oospermia (OA) and non-obstructive azoosper-
mia (NOA) in some reports. Therefore, a single-
center study with a large sample size and clear
participant inclusion criteria is necessary, com-
paring sperm origin. The current retrospective
study included ICSI cycles during 8 years of
using testicular or epididymal sperm in men
with OA, as well as ejaculated sperm in men
with severe oligozoospermia, asthenozoosper-
mia, and teratozoospermia. The current study
compared embryonic development and preg-
nancy/neonatal outcomes between ICSI using
sperm retrieved from different origins in pa-
tients with OA. The aim of the current study was
to evaluate the validity of current strategies of
sperm retrieval for men with OA.

Materials and methods
Patients

The current study included patients undergoing
ICSI at the Reproductive Medicine Center of
Tongji Hospital in Wuhan, China, from January
2007 to September 2015. Men with OA were
included in TESA and PESA groups. Diagnosis
criteria for OA were as follows [14]: (1) At least
one testicle volume > 15 mL; (2) FSH < 10 mIU/
mL; (3) Seminal plasma biochemistry tests indi-
cating no abnormal spermatogenesis function;
and (4) Without diseases affecting testicular
function, such as varicocele and enorchia. PE-
SA was the first surgical choice for retrieving
sperm in patients with OA. If no motile sperm
were found, then TESA was performed. After a
fine dissection of testicular tissues with syring-
es or scissors, the tissue fluid was examin-
ed via microscopy, confirming sperm presence
and motility. If the spermatozoa retrieved by
TESA were non-motile, the tissue fluid was cul-
tured in G-IVFTM PLUS medium at 37°C and
5% CO, for several hours. Sperm motility was
then evaluated again. Ejaculated sperm were
collected from men with severe oligozoosper-
mia, asthenozoospermia, and teratozoosperm-

10713

ia, defined as total sperm count < 5 million/mL
and/or < 5% rapid progressive type A motility
and/or < 4% morphologically normal sperm.
Controlled ovarian hyperstimulation (COH) pro-
tocol was carried out based on individual infer-
tility history and sex hormone levels. Couples in
the TESA group (n = 148) and PESA group (n =
1,031) shared similar baseline characteristics,
including female and male age, basic FSH,
number of oocytes retrieved, infertility type,
and duration. Because there were the fewest
patients in TESA group, maternal infertility in-
fluences were minimized by matching each TE-
SA case with 9 control cases (using ejaculated
sperm), according to female age (+ 2 years),
basic FSH (+x 1 mIU/mL), number of oocytes
retrieved (£ 3), and duration of infertility (+ 2
years). Eventually, a total of 1,333 cycles with
ejaculated sperm were enrolled. The current
study was approved by the Ethical Committee
of Tongji Hospital. Written informed consent
concerning ICSI and follow-ups was obtained
from all participants.

Outcome measures

Pronuclei (PN) were observed for 16-18 hours
after ICSI. The percentage of 2PN among M|
(mature) oocytes was calculated as the normal
fertilization rate. The total number of 1PN and
multi-PN divided by the count of MIl oocytes
was defined as the abnormal fertilization rate.
Cleavage conditions were assessed 24 hours
after ICSI. The percentage of cleaved embryos
among MIl oocytes was defined as the cleavage
rate. The proportion of good-quality embryos
developed from 2PN of the cleaved embryos
was calculated as the good-quality embryo ra-
te. Usually, no more than two good-quality em-
bryos were chosen for transfer on day 3. Ex-
cess embryos were cryopreserved or continu-
ously cultured to the blastocyst stage. Embryo
utilization rate was identified as the total num-
ber of embryos transferred and cryopreserved
on day 3 and those cultured past day 3 per
number of cleaved embryos. Clinical pregnancy
was defined as the visualization of a gestati-
onal sac with fetal heart activity on ultrasound
examinations 28 days after ET. The percentage
of aborted fetuses of the total number of fetus-
es defined the miscarriage rate. Follow-up infor-
mation concerning neonatal outcomes, includ-
ing live birth, birth weight, sex, and congenital
malformations, was gathered by telephone in-
terviews with patients. Birth weight was divid-
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Figure 1. Flow chart of the study design.

ed into four degrees, including very low birth
weight (VLBW, < 1,500 g), low birth weight
(LBW, 1,500-2,499 g), normal birth weight
(NBW, 2,500-4,000 g), and high birth weight
(HBW, > 4,000 g). Preterm birth (PTB) was
defined as delivery before gestational week 37,
while very preterm birth (VPTB) was defined as
delivery before gestational week 32. Infant de-
ath was defined as the death of babies under
the age of 1 year. Major congenital malforma-
tions were analyzed in this study. They were
defined as ones causing structural and/or func-
tional impairments of the body and/or organs,
affecting viability and quality of life and requir-
ing surgical correction.

Statistical analysis

Data analyses were performed using SPSS ver-
sion 22.0. Continuous data are presented as
mean = standard deviation (SD) and were ana-
lyzed using one-way analysis of variance. Ca-
tegorical data were analyzed using R x C
x>-tests between the three groups. Fisher’s
exact tests were applied for 2 x 2 x>-tests if the
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tes retrieved, infertility type,

and duration of infertility we-

re comparable between the
three groups (Table 1). Male ages were similar
in the three groups. Furthermore, lower rates of
normal fertilization (60.40% versus 68.06%,
68.36%) and cleaved embryos (63.98% versus
71.46%, 71.79%) were found in the TESA group,
compared to PESA and control groups. Higher
abnormal fertilization rates were observed in
the PESA group, compared to the control gro-
up (4.79% versus 3.76%). Surgically retrieved
sperm produced a lower good-quality embryo
rate than ejaculated sperm (65.02%, 64.34%
versus 70.83%). Moreover, there was a decre-
asing trend in good-quality embryo rates for
PESA-ICSI, compared to TESA-ICSI, though not
statistically significant. Additionally, the embryo
utilization rate was decreased in the PESA gr-
oup, compared to the TESA group and control
group (92.03% versus 88.46%, 92.07%).

Pregnancy outcomes
Table 2 shows pregnancy outcomes of ICSI
cycles using testicular, epididymal, and ejacu-

lated sperm. There were 1,802 fresh cycles
included in the present study (TESA group, n =
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Table 1. Clinical characteristics of ICSI cycles using testicular, epididymal, and ejaculated sperm

P-value
TESA* PESA? Control®

1vs2vs 3 1vs2 1vs 3 2vs 3
Cycles 148 1031 1333
Female age (y) 29.57 + 6.14 29.38 +4.50 29.50 + 4.28 0.752 0.705 0.888 0.487
Female bFSH (mIU/ml) 6.91 +2.51 6.87 +1.90 7.03+1.84 0.139 0.872 0.571 0.050
No. of oocytes retrieved 12.09 + 7.10 13.01 +6.17 12.58 + 6.50 0.122 0.136 0.425 0.101
Primary infertility, n (%) 104 (70.27) 811 (78.66) 1016 (76.22) 0.055 0.022 0.110 0.160
Duration of infertility (y) 4.62 + 4.06 4.48 + 3.52 4.39 +3.14 0.671 0.683 0.514 0.545
Male age (y) 32.01+6.14 32.00 £5.43 32.19 +5.22 0.694 0.996 0.733 0.405
Total No. of MIl oocytes 1452 11426 14085
Normal fertilization rate, n (%) 877 (60.40) 7777 (68.06) 9628 (68.36) <0.001* <0.001° <0.001° 0.618
Abnormal fertilization rate, n (%) 54 (3.72) 547 (4.79) 530 (3.76) <0.001 0.069 0.933 <0.001°
Cleaved embryos, n (%) 929 (63.98) 8165 (71.46) 10111 (71.79) <0.001° <0.001° <0.001° 0.566
Good-quality embryos, n (%) 604 (65.02) 5253 (64.34) 7162 (70.83) <0.001° 0.681 <0.001° <0.001°
Utilizable embryos, n (%) 855 (92.03) 7223 (88.46) 9309 (92.07) <0.0012 < 0.001° 0.971 <0.001°

a. There were significant differences among the three groups. Statistical significance is determined by P < 0.05. b. There were significant differences between the two
groups. Statistical significance was adjusted using Bonferroni’s method and determined as P < 0.0167.

Table 2. Pregnancy outcomes of fresh ICSI cycles using testicular, epididymal, and ejaculated sperm

P-value
TESA* PESA? Control®
1vs2vs3 1vs2 1vs3 2vs3
Fresh cycles 113 799 890
Transferred embryos 218 1575 1748
D3 (%) 218 (100) 1563 (99.24) 1740 (99.54)
D5/D6/D7 (%) 0 12 (0.76) 8(0.46)
Implantation rate, n (%) 71(32.57) 525(33.33) 661(37.81) 0.017° 0.822 0.131 0.007°
Clinical pregnancy, n (%) 51 (45.13) 422(52.82) 470 (52.81) 0.286 0.126 0.124 0.998
Live birth, n (%) 46 (40.71) 371 (46.43) 371 (41.69) 0.116 0.253 0.842 0.050
Miscarriage (£ 3 m), n (%) 8(11.27) 83 (15.81) 55 (8.32) < 0.001° 0.318 0.400 < 0.001°
Miscarriage (> 3 m), n (%) 0 9 (1.90) 11 (1.66) 0.497 0.257 0.235 0.947
Induced abortion, n (%) 0 2(0.38) 4(0.61) 0.636 1.000 1.000 0.699
Ectopic pregnancy rate, n (%) 0 14 (1.75) 10 (1.12) 0.235 0.238 0.614 0.276
Loss of follow-up 5 17 22
Cycles with completed follow-up 143 1014 1311
Cumulative clinical pregnancy rate, n (%) 94 (65.73) 728 (71.79) 945 (72.08) 0.274 0.135 0.110 0.878
Cumulative live birth rate, n (%) 78 (54.55) 607 (59.86) 728 (55.53) 0.089 0.226 0.822 0.036

a. There were significant differences among the three groups. Statistical significance is determined as P < 0.05. b. There were significant differences between the two
groups. Statistical significance was adjusted using Bonferroni’s method and determined as P < 0.0167.

113; PESA group, n = 799; control group, n =
890). More than 99% of female patients re-
ceived embryo transfers on day 3. This study
observed lower implantation rates (33.33%
versus 37.81%) and elevated early miscarriage
rates (15.81% versus 8.32%) of the PESA
group, compared with the control group. There
was an increasing trend of early miscarriage
rates in PESA-ICSI cycles, compared to TESA-
ICSI cycles, without significant difference. Ra-
tes of clinical pregnancies, live births, late mis-
carriages, induced abortions, and ectopic preg-
nancies were similar between the three groups.
A total of 2,468 cycles, including completed
information about pregnancy outcomes (TESA
group, n = 143; PESA group, n = 1,014; control
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group, n = 1,311), were analyzed for cumulative
clinical pregnancy rates (CPR) and cumulative
live birth rates (LBR). There were no significant
differences between TESA, PESA, and control
groups.

Neonatal outcomes

Table 3 shows neonatal outcomes of ICSI
cycles using testicular, epidydimal, and ejacu-
lated sperm. A total of 1,411 deliveries were
achieved. Delivery method, sex ratios, and twin
proportions were similar in the three groups.
There were 97 babies born from the TESA gr-
oup, 830 babies from the PESA group (1 still-
birth and 4 infant deaths), and 1,002 babies
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Table 3. Neonatal outcomes of ICSI cycles using testicular, epididymal, and ejaculated sperm

P-value
TESA* PESA? Control®
1vs2vs3 1vs2 1vs3 2vs3
Deliveries, n 73 608 730
Male, n (%) 43 (44.33) 444 (53.49) 510 (50.90) 0.179 0.087 0.217 0.268
Twins, n (%) 24 (32.88) 222 (36.50) 272 (37.50) 0.753 0.541 0.459 0.778
Cesarean section, n (%) 62 (84.93) 546 (89.80) 648 (88.77) 0.432 0.204 0.329 0.543
Children, n 97 830 1002
Stillbirth, n (%) 1(0.12) 2(0.20) 0.843 1.000 1.000 1.000
Infant death, n (%) 4(0.48) 3(0.30) 0.674 1.000 1.000 0.708
All children
Gestational week 379+20 37.8+2.0 37.8+2.0 0.860 0.527 0.588 0.775
PTB, n (%) 11 (15.07) 111 (13.37) 150 (14.97) 0.450 0.575 0.334 0.330
VPTB, n (%) 2(2.06) 11 (1.33) 12 (1.20) 0.769 0.559 0.469 0.807
Birth weight loss of newborns, n 1 12 14
Mean birth weight (kg) 2.94 +0.61 2.85+0.61 2.87 +0.63 0.392 0.148 0.255 0.543
VLBW, n (%) 1(1.04) 12 (1.47) 19 (1.92) 0.182 1.000 1.000 0.474
LBW, n (%) 17 (17.71) 200 (24.45) 233 (23.58) 0.338 0.142 0.192 0.668
NBW, n (%) 74 (77.08) 580 (70.90) 694 (70.24) 0.371 0.204 0.159 0.759
HBW, n (%) 4(4.17) 26 (3.18) 42 (4.25) 0.483 0.546 1.000 0.233
Singletons
Gestational week 386+21 38.6+15 38.7+15 0.882 0.636 0.564 0.940
Preterm deliveries, n (%) 3(6.12) 29 (7.51) 38(8.30) 0.823 0.725 0.596 0.675
Birth weight loss of newborns, n 0 6 8
Mean birth weight (kg) 3.30 £ 0.57 3.27 £+ 0.47 3.30 £ 0.53 0.780 0.745 0.989 0.353
VLBW, n (%) 1(2.04) 0 1(0.22) 0.019° 0.114 0.187 1.000
LBW, n (%) 2 (4.08) 19 (5.00) 27 (6.00) 0.744 1.000 1.000 0.530
NBW, n (%) 42 (85.71) 335 (88.16) 380 (84.44) 0.304 0.622 0.815 0.123
HBW, n (%) 4 (8.16) 26 (6.84) 42 (9.33) 0.427 0.764 1.000 0.192
Twins
Gestational week 36.7+ 1.3 36.4+23 36.3+2.0 0.521 0.797 0.826 0.902
Preterm deliveries, n (%) 13 (54.17) 94 (42.34) 124 (45.59) 0.483 0.267 0.419 0.470
Birth weight loss of newborns, n 1 6 6
Mean birth weight (kg) 2.57 £+ 0.40 2.49 +0.49 2.51+0.49 0.397 0.216 0.374 0.515
VLBW, n (%) 0 12 (2.74) 18 (3.35) 0.407 0.617 0.386 0.585
LBW, n (%) 15 (31.91) 181 (41.32) 206 (38.29) 0.358 0.212 0.387 0.335
NBW, n (%) 32 (68.09) 245 (55.94) 314 (58.36) 0.504 0.299 0.465 0.446
HBW, n (%) 0 0 0 -

a. There were significant differences among the three groups. However, after adjustment by Fisher’s exact test, there were no

significant differences found between any two of the groups.

from the control group (2 stillbirths and 3 infant
deaths). For all babies, no significant differenc-
es concerning gestational week, mean birth
weight, and rates of PB, VPB, VLBW, LBW, NBW,
and HBW were found between the three groups.
For singletons, the three groups did not differ in
gestational week, preterm deliveries, and mean
birth weights. Likewise, comparable neonatal
outcomes in twins were found.

Incidence of major congenital birth defects

Table 4 shows incidence rates of major congen-
ital birth defects of babies delivered from ICSI
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cycles using testicular, epididymal, and ejacu-
lated sperm. No major congenital malforma-
tions were present in the TESA group, while
there were 14 and 23 major congenital birth
defects, respectively, observed in PESA and
control groups. However, there were no signifi-
cant differences in incidence of major congeni-
tal malformations between the three groups.

Discussion
Many previous studies have revealed the im-

portance of transition in sperm from the testi-
cle to the epididymis, playing a key role in sp-
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Table 4. Major congenital malformations of babies delivered from ICSI
cycles using testicular, epididymal, and ejaculated sperm

only from normally fertil-
ized oocytes), similar to

P.value the analysis in the study

TESA'* PESA?  Control®

1vs2vs3 1vs2 1vs2 2vs3

of Buffat et al. [9]. Lower

Total, n (%)
Nervous
Cardiovascular
Eye, ear, face
Digestive system
Urogenital
Musculoskeletal
Respiratory
Chromosomal
Others

14 (1.69) 23 (

O O O O O O o o oo
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2
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.30)  0.235

cleavage rates were
observed in ICSI cycles
with testicular sperm,
compared to those with
epididymal and ejacu-
lated sperm. The most
possible explanation
might be that the low
normal fertilization rate
of TESA-ICSI caused
adverse impact for sub-

0.384 0.254 0.357

erm maturation and normal development [7,
15, 16]. In contrast, prolonged presence in the
reproductive tract could possibly cause senes-
cent and detrimental changes in the sperm [17-
19]. Differences in clinical outcomes after ICSI
using testicular, epididymal, and ejaculated sp-
erm remain inconsistent. The present study
aimed to explore association levels of fertiliza-
tion, embryo development, and pregnancy/neo-
natal outcomes with the sources of sperma-
tozoa.

Although there existed discordant data about
fertilization after ICSI with different sources of
spermatozoa, some general trends were veri-
fied. In male partners with OA, lower normal fer-
tilization rates and higher abnormal fertilization
rates were found in the testicular sperm group,
compared to the epididymal sperm group [12,
16, 20, 21]. Compared with ejaculated sperm
from men with severe oligo-/asthenozoosper-
mia, testicular sperm in patients with OA pro-
vided lower normal fertilization rates [20, 22].
The current study found similar results to pub-
lished reports. Compared to epididymal and
ejaculated sperm, poorer motility and immatu-
rity levels of testicular sperm rendered them
less likely to fertilize an injected oocyte [12,
16].

Inconsistent results about cleavage rates have
been reported in prior studies, possibly caused
by the various definitions of cleave embryo
rates [7, 9, 10, 20-23]. In the center, embryos
with transferable quality developed from OPN,
1PN, and 2PN could all be considered utiliz-
able. Hence, the current study evaluated cleav-
age rates from all oocytes receiving ICSI (not
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sequent cleavage.

Another area where the use of sperm from dif-
ferent origins may be of consequence is embryo
development. Paternal influence on embryonic
development usually occurs at 4- to 8-cell
stage, after activation of the embryonic genome
[24]. Published data did not show significant
influence of sperm sources on the probability to
develop into good-quality embryos on day 3 [7,
9, 10, 21-23]. This may be because the pater-
nal effects not necessarily appeared in this
early genomic transition stage. However, com-
pared with testicular or ejaculated sperm, it
was observed that epididymal sperm seemed
to produce trends of fewer good-quality embry-
os and utilizable embryos, as well as less
implantation. The sperm factor gradually mani-
fested itself during embryonic development.
Early embryo quality may further affect preg-
nancy outcomes.

Several studies have demonstrated better pr-
egnancy outcomes after ICSI with epididymal
sperm, compared to testicular sperm, including
lower miscarriage rates, higher CPR, and higher
LBR [7, 9, 16, 20]. However, contrary results
have also been reported, showing a lower on-
going pregnancy rate in the PESA group, com-
pared to the TESA group [25]. When systemati-
cally reviewing previous data, miscarriage rates
(included 348 cycles) and CPR (included 1,499
cycles) turned out to be similar between ICSI
cycles using testicular or epididymal sperm
[12]. Kawwass et al. [26] evaluated surgical
acquired sperm use for 347,078 ICSI cycles in
USA. They reported that perinatal outcomes
were statistically significant but clinically simi-
lar between cycles involving non-ejaculated sp-
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erm versus ejaculated sperm. Sperm retrieval
techniques were not restricted, including micro-
surgical epididymal sperm aspiration (MESA)
and testicular sperm extraction (TESE). In the
current study, no differences in CPR and LBR
were observed between the 2,512 ICSI cycles
with sperm from different locations. However,
epididymal sperm tended to be associated with
increased early miscarriage rates, compared to
ejaculated sperm and testicular sperm.

Unsatisfactory embryo development and preg-
nancy outcomes of ICSI using epididymal sp-
erm might be predominantly due to detrimen-
tal changes during sperm transit. The prolong-
ed presence of sperm in the epididymis caus-
es elevated levels of reactive oxygen species
(ROS), resulting in increased sperm DNA frag-
mentation, leading to post-testicular harm [18].
Moreover, disulfide bonds excess, a manifesta-
tion of aged sperm found in the epididymis, has
been associated with sperm nucleus de-con-
densation delay after fertilization and decreas-
es embryo viability [27, 28]. Other experimental
data has demonstrated that aged sperm in the
epididymis causes structural chromosomal ab-
errations without affecting fertilization [29, 30].
It is difficult for PESA to find the proximal-most
least senescent sperm in clinical surgical per-
formance. Since a majority of early miscarria-
ges are caused by chromosomal imbalances
[31], the higher early miscarriage risks of the
PESA group could be explained.

Additionally, genital inflammation can affect
sperm quality. Frequently, a great number of
pyocytes could be found in semen at the time
of PESA, indicating the presence of reproduc-
tive system infections. In clinical practice, epi-
didymitis is more often found than orchitis.
Inflammation and swelling usually begins in the
tail of epididymis. They may spread to the rest
of the epididymis and testicular tissues [32].
Epididymitis causes depression of epididymal
secretion ability that supports the sperm matu-
ration process, resulting in significantly more
malformations of sperm acrosome and tail.
This has negative effects on embryo develop-
ment [33].

In this study, testicular and epididymal sperm
were comparable in pregnancy/neonatal out-
comes, despite some differences in early em-
bryo parameters. TESA-ICSI showed similar ear-
ly miscarriage rates to ICSI using ejaculated
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sperm. Considering the high risk of early mis-
carriages in PESA-ICSI, TESA is a proper back-
up treatment for PESA. MESA is an approach
used to find the proximal-most sperm in the
epididymis for ICSI. Comparing the least senes-
cent epididymal sperm with testicular sperm,
MESA-ICSI produces remarkably better preg-
nancy outcomes [7]. However, some units have
replaced MESA with PESA. This may be because
PESA is simpler, less traumatic and expensive,
and effective at most times. According to pres-
ent findings, if the expenses can be accepted
by patients or the initial PESA-ICSI cycle ends
up with poor outcomes, MESA may still be con-
sidered as an alternative.

Many studies have demonstrated that birth
parameters and congenital malformation risks
of children conceived with surgically retrieved
sperm were similar to those with ejaculated
sperm [34-37], although methodological short-
comings still need to be considered. Most stu-
dies have found no differences in neonatal out-
comes or birth defect risks between ICSI cycl-
es using testicular, epididymal, and ejaculated
sperm [34, 35, 38-40]. Only Tsai et al. [40]
found a significant sex-ratio imbalance toward
males in the testicular sperm group, compared
to the ejaculated sperm group. Likewise, in the
current study, neonatal outcomes and inciden-
ce of major congenital malformations were
found to be comparable between the three gr-
oups. Sperm origin does not influence physio-
logical parameters of newborns conceived by
ICSI.

The strength of the current study was that com-
prehensive outcomes through the complete
ICSI cycle were evaluated in the OA population
of a large sample size. Limitations of the cur-
rent study included the retrospective single-
center study design, varied COH treatments
according to individual infertility conditions,
causes of OA not fully recorded, and pregnan-
cy/neonatal outcomes obtained via telephone
reviews.

Conclusion

TESA is an effective back-up approach if PESA
fails. Since the predominant reason for unsa-
tisfactory outcomes in the PESA-ICSI group
was the possibility of retrieving distal senes-
cent sperm by blind aspiration, MESA could be
used an alternative to retrieve high quality
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motile sperm from the proximal-most epididy-
mal site.
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