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The use of testicular in preference over ejaculated sperm for intracytoplasmic sperm in-
jection (ICSI) has gained increased attention due to reports of better pregnancy outcomes using
testicular sperm for cases of infertility associated with high sperm DNA fragmentation (SDF)
(reviewed by Esteves et al. (1)). Indeed, it has been a common practice to perform testicular
sperm retrieval for ICSI (Testi-ICSI) in selected groups of non-azoospermic men. In a recent
survey study involving infertility experts from 19 countries, 67% responders admitted that an
abnormal SDF test result would affect their decision to utilize testicular instead of ejaculated
sperm for ICSI (2). Interestingly, identical numbers were reported by attendees of an interactive
debate session held during the 2017 annual meeting of the American Society for Reproductive
Medicine (unpublished data).

The matter concerned has been subjected to opinionated debate as Testi-ICSI repre-
sents a paradigm shift in clinical practice (1, 3-5). I defend the argument that “Infertile cou-
ples undergoing ICSI, whose male partners have elevated SDF levels in the neat ejaculate,
should be offered testicular sperm in the next ICSI cycle, provided SDF is persistent after
treatment of the underlying condition, or the clinical scenario does not allow treatment’.
There are three essential, evidence-based premises supporting this clinical approach, which
I will discuss in the next paragraphs.

First, SDF not only impacts in vitro fertilization (IVF) and ICSI pregnancy outcomes but
also contributes to pregnancy loss. In fact, results from the most recent and largest systematic
review and meta-analysis about the impact of SDF on assisted reproductive technology (ART),
which pooled data from 70 studies and over 17,000 IVF and ICSI cycles, indicate that SDF re-
duces the probability of a successful pregnancy following ART (6). This observation holds true
for both IVF and ICSI studies (IVF studies: odds ratio [OR] 1.15, 95% confidence interval [CI]
1.05-1.27; P=0.003; ICSI studies: inverse OR 1.12, 95% CI 1.01-1.25, P=0.02) and the four most
common assays (TUNEL-terminal deoxynucleotidyl transferase dUTP nick end labeling, SCD-
-sperm chromatin dispersion, Comet-single cell gel electrophoresis, and SCSA-sperm chromatin
structure assay) utilized for SDF assessment. Notably, the magnitude of effect size was amplified
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when female infertility factors were exclu-
ded (1704 cycles, OR 1.37, 95% CI 1.11-1.68,
P=0.003), thus stressing the importance of
the male factor concerning SDF.

Along the same lines, the risk of
miscarriage is increased in couples with
high SDF subjected to IVF and ICSI. Of the
systematic reviews with meta-analysis, Ro-
binson et al. aggregated the evidence of
16 studies and showed a significant incre-
ase in miscarriage rates in couples who-
se male partners had high SDF compared
with those with low SDF (Relative Risk [RR]
2.2, 95% CI 1.54-3.03, P<0.00001) (7). Li-
kewise, Zhao et al. pooled data from over
2,500 couples and showed that SDF had a
detrimental effect on pregnancy after IVF/
ICSI (All studies: OR 2.3; 95% CI 1.55-3.35,
P<0.01; ICSI studies only: OR 2.7, 95% CI
1.40-5.14, P=0.003) (8). Despite using di-
fferent SDF assays and not controlling for
all confounding factors, both studies con-
cluded that SDF testing should be offered to
couples following IVF/ICSI failure, which
is consonant with the recommendations of
the recent clinical practice guidelines (CPG)
on SDF testing issued by the Society for
Translational Medicine (9). In practical ter-
ms, the OR of 2.7 means that an IVF Clinic
performing 1,000 ICSI cycles a year with
an overall clinical pregnancy rate (CPR) of
about 40% will lose 82 pregnancies as a re-
sult of SDF, which means an absolute preg-
nancy reduction of 219%.

Second, testicular sperm have lower
DNA fragmentation than ejaculated coun-
terparts in men with elevated SDF in the
neat ejaculate. This conclusion derives from
a recent systematic review and meta-analy-
sis, including five studies and 143 patients
who served as their control, that is, SDF was
measured in ejaculated and testicular spe-
cimens obtained from the same men (10).
Four studies used the TUNEL assay where-
as one study used the SCD assay. Overall,
SDF rates were markedly lower in testicu-
lar than ejaculated sperm (Mean Differen-
ce [MD] -24.6%, 95% CI -32.5% to -16.6%,
P<0.00001). Notably, the consistency in the
direction of estimates -favoring testicular
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sperm in all studies- adds confidence to the-
se findings (Figure-1).

A study from our group, included in
the meta-analysis mentioned above, compa-
red DNA fragmentation rates between eja-
culated and testicular sperm in 81 men with
idiopathic oligozoospermia and elevated DFI
(11). In our study, SDF rates by SCD using
fluorescence microscopy were about 80%
lower in testicular than ejaculated sperm
(Figure-2) (Ejaculate: 40.7% + 9.9%; Testis:
8.3% + 5.3%, P<0.001). This study as well as
others (12-15), included in that meta-analy-
sis, provided data to answer the question of
how often testicular specimens are better
than ejaculated specimens concerning SDF
(Table-1). The answer is that SDF is lower in
testicular than ejaculated sperm in virtually
all men with high SDF levels in semen, a re-
assuring data for the use of testicular sperm.

One of the main reasons why SDF
is higher in semen than testis relates to
the susceptibility of sperm chromatin to
oxidative attack, particularly during epi-
didymis transit (16). Apoptosis triggered
by testicular conditions and by oxidati-
ve stress during sperm transit through the
male reproductive tract can explain the high
positivity of ejaculated sperm from inferti-
le men for SDF, a phenomenon observed in
both animal and human studies (17, 18). The
source of the oxidative stress can be anything
from a specific clinical condition such as a
varicocele and a subclinical genital infection
to age, obesity, smoking, and environmental
exposure to toxicants (19). This oxidative-
-induced damage to sperm chromatin can be
avoided in selected ICSI candidates provided
the epididymis is bypassed.

Lastly, the existing evidence indicates
that sperm retrieved from the testis of men
with elevated SDF result in higher pregnancy
rates when used for sperm injections. In the
meta-analysis discussed above, we also looked
at ICSI outcomes using testicular versus eja-
culated sperm in men with confirmed elevated
SDF in semen (10). Four studies provided this
data, including 507 cycles and 3,840 injected
oocytes (11, 15, 20, 21). In three of the four
studies, elevated SDF was defined by a DNA



Figure 1 - Comparison of sperm DNA fragmentation rates in ejaculated and testicular sperm of 81 infertile men
undergoing ICSI: (A) Use of testicular sperm for ICSI resulted in an absolute reduction of 32.6% (relative reduction
of 79.7%) in SDF; (B) Sperm chromatin dispersion (SCD) test for assessing SDF in testicular sperm. A variant of
the Halosperm test (Halotech DNA, Spain) that combines a dual fluorescent cocktail probe to discriminate somatic
cells from spermatozoa was used. Spermatozoa and somatic cells exhibit differences in the wavelength emission
associated with each fluorochrome (green for proteins and red for DNA).

Spermatozoa exhibit only red fluorescence on the sperm head owing to protamine removal, while non-sperm cells
fluoresce yellow as a result of the combined emission of both fluorochromes (A). Spermatozoa exhibiting red
fluorescence with a green flagellum and no halo of chromatin dispersion represented those with fragmented DNA
(arrow cap). In contrast, spermatozoa exhibiting red fluorescence with a green flagellum and haloes of chromatin
dispersion represented those with non-fragmented DNA (arrow). A somatic cell with its typical high protein and
DNA contents and a spermatozoon with its characteristic low protein remnant and high DNA content are seen in
B and C, respectively, using a single channel fluorescence emission. After merging the information provided by
protein and DNA selective staining, somatic cells and spermatozoa can be easily distinguished (d and d’). In
addition, the sperm tail fluoresces in green, and this feature also helps to distinguish spermatozoa from other cell
elements (a and d’). Adapted with permission from Esteves et al. (11).
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fragmentation index (DFI) of 29% or greater
(Table-2). The odds ratio of achieving a clini-
cal pregnancy using testicular sperm was 2.4
(95% CI 1.57-3.73, [?)=34%, P<0.0001) and the
results were conservative in subgroup analy-
ses including couples with ICSI failure (OR
4.18, 95% CI 1.67-10.47, 1’=36%, P=0.002)
or first ICSI comers (OR 2.06, 95% CI 1.25-
3.37, I’=39%, P=0.004). Furthermore, the OR
of a live birth also favored testicular sperm
(2.58, 95% CI 1.54-4.35, 1>=00%, P=0.0003).
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Importantly, the odds of a miscarriage were
reduced by approximately 67% overall using
testicular sperm (OR 0.28, 95% CI 0.11-0.68,
1?=11%, P=0.005) (Figure-3). The conclusion
was that ICSI with testicular sperm improves
reproductive outcomes when compared with
ejaculated sperm in men with high SDF.

A prospective, observational cohort
study from our group (evidence level 2b),
which had a substantial weight (59%) in the
meta-analysis discussed above, included 147



Figure 2 - Forest plot showing mean difference for sperm DNA fragmentation (SDF) rates between testicular
and ejaculated sperm in men with high SDF, including subgroup analysis according to SDF assay (terminal
deoxynucleotidyl transferase dUTP nick end labeling (TUNEL) and sperm chromatin dispersion (SCD)).

Testicular sperm  Ejaculated sperm

Mean Difference

Mean Difference

Test for subgroup differences: Chi2= 30.36, df = 1 (P < 0.00001), I> = 96.7%

Study of Subgroup Mean SD Total Mean SD Total Weight 1V, 959% CI 1V, Random, 95% CI
TUNEL

Greco 2005 48 36 18 236 5.1 18 23.4% -18.80 [-21.68, -15.92] -

Mehta 2015 5 47 24 24 23 24 18.1% -19.00[-28.39, -9.61] —a—

Moskovtsev 2010 13.3 7.3 12 397 148 12 18.1% -26.40 [-35.74, -17.06] =

Moskovtsev 2012 14.9 5 8 406 14.8 8 16.7% -25.70 [-36.53, -14.87] N

Subtotal (95% CI) 62 62 76.4%  -20.43 [-23.92, -16.95] ¢

Heterogeneity. Tau? = 2.65; Chi? = 3.55, df = 3 (P < 0.31); I* = 15%

Test for overall effect: Z = 11.49 (P < 0.00001)

SCD

Esteves 2015 8.3 53 81 40.7 9.9 81 23.6% -32.40 [-34.85, -29.95] ;

Subtotal (95% CI) 81 81 23.6% -32.40 [-34.85, -29.95]

Heterogeneity. Not applicable

Test for overall effect: Z = 25.97 (P < 0.00001)

Total (95% CI) 143 143 100.0%  -24.58 [-32.53, -16.64] ’

Heterogeneity. Tau? = 67.94; Chi? = 52.20, df = 4 (P < 0.00001); I? = 92% i } 4
Test for overall effect: Z = 6.06 (P < 0.00001) -100 -50 0 50 100

Favours Testicular Sperm Favours Ejaculated Sperm

Cl= confidence interval; IV= inverse variance.
Adapted with permission from Esteves et al. (10).

Table 1 - Characteristics of studies comparing sperm DNA fragmentation rates between testicular and ejaculated
sperm of the same men and how often SDF rates were lower in testis versus ejaculated sperm among men with

high SDF in semen.
No. patients (%) SDF
Infertile male population . DFI cutoff lower in testicular
Sy studied 1, [ SR 2y (%) sperm than ejaculated
sperm
Non-smokers; Mean sperm
Greco et al. 2005 count: 26.8 M/mL; Sperm 0
(15) motility: 36.7%; Sperm 18 TUNEL 15 17(94.5%)
morphology: 20.9%
Moskovtsev et al. . . o
2010 (13) High DFI despite AOX 12 TUNEL 30 11(91.7%)
Idiopathic oligozoospermia
Esteves et al. (5-15 M/mL): high DF! 81 SCD 30 81 (100.0%)

2015 (11) despite AOX

DFI = DNA fragmentation index; SDF = Sperm DNA Fragmentation; AOX = Oral antioxidant therapy; TUNEL = terminal deoxynucleotidy! transferase dUTP

nick end labeling; SCD = sperm chromatin dispersion
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Table 2 - Characteristics of studies comparing intracytoplasmic sperm injection (ICSI) outcomes using testicular
versus ejaculated sperm in infertile men with high sperm DNA fragmentation (SDF) in semen.

Study Design Population No. patients/cycles S ICSI Qutcome
(cutoff)

Greco et al. ) ICSI failure (=2); TUNEL

2005 (15) Case-control normozoospermia ' 18 (15%) 2PN, CPR

Esteves et I 2PN, CPR,

al. 2015 Prospective O'Tio';;'gossl f::'{:::z 172 SCD (30%)  miscarriage,

(11) g0200sp LBR

Pabuccu . ICSI failure (=2); TUNEL

2016 (20)  hetrospective NOrMozoospermia? m (30%) 2PN, CPR

Bradley et . Non-ICSlI failure; SCIT 2.PN’ C.PR’

al. 2016 Retrospective oliqozoospermia 228 (29%) miscarriage,

@1) g0z005p ° LBR

" The studied populations of Greco et al. and Bradley et al. were classified as normozoospermic (>15 million/mL) or oligozoospermic (<15 million/mL) based
on the calculated mean or median sperm concentration.

2The study by Esteves et al. and Pabuccu et al. included men with oligozoospermia (5-15 million/mL) and normozoospermia (>15 million/mL) based on the
2010 World Health Organization manual for semen analysis

2PN = two-pronuclear zygote; TUNEL = terminal deoxynucleotidy! transferase dUTP nick end labeling; SCD = sperm chromatin dispersion; SCIT = sperm
chromatin integrity test, which is a variation of sperm chromatin sperm assay (SCSA); CPR = clinical pregnancy rate; LBR = live birth rate

Figure 3 - Forest plots showing odds ratios for (A) fertilization rates, (B) clinical pregnancy rates, (C) miscarriage
rates, and (D) live birth rates with the use of intracytoplasmic sperm injection with testicular (Testi-ICSI) or
ejaculated (Ejac-ICSI) sperm in men with high sperm DNA fragmentation, including subgroup analyses according
to study population (repeated ICSI failure and non-ICSI failure) and semen analysis profile (oligozoospermia and
normozoospermia).

A. Fertilization rate

Testi-ICSI Ejaculated Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Fertilization - oligozoospermia / non-ICSI failure
Bradley 2016 553 975 347 521 28.7% 0.66 [0.53,0.82] -
Esteves 2015 423 753 556 801  29.1% 0.56 [0.46, 0.70] -+
Subtotal (95% CI) 1728 1322 57.7% 0.61 [0.52, 0.71] ¢
Total events 976 903

Heterogeneity. Tau? = 0.00; Chi2 = 0.95, df =1 (P =0.33); I = 0%
Test for overall effect: Z = 6.46 (P < 0.00001)

Fertilization - Normozoospermia / repeat ICSI failure

Greco 2005 140 187 131 185  20.7% 1.23[0.78, 1.94] T
Pabuccu 2016 147 198 156 220 21.6% 1.18 [0.77, 1.82] -
Subtotal (95% CI) 385 405 42.3% 1.20 [0.88, 1.65] ’
Total events 287 287

Heterogeneity. Tau? = 0.00; Chi2 = 0.01, df =1 (P =0.91); I = 0%
Test for overall effect: Z = 1.16 (P = 0.25)

Total (95% CI) 2113 1727 100.0% 0.81 [0.58, 1.15] P
Total events 1263 1190

i 2= - Chi2 = = - .2 = 810 | | ! |
ey o 010,08 15837 =000 =51 - o W
Test for subgroup differences: Chi2 = 14.85, df = 1 (P = 0.0001), I2 = 93.3% Favours Ejaculated Favours Testi -ICSI
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B. Clinical pregnancy rate

Testi-ICSI Ejaculated Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
CPR - oligozoospermia / non-ICSI failure
Bradley 2016 35 66 11 42 23.6% 3.18 [1.37,7.38] —a—
Esteves 2015 40 77 35 87 59.1% 1.61 [0.86, 2.98] —+—
Subtotal (95% CI) 143 129 82.7% 2.06 [1.25, 3.37] p - 2
Total events 75 46

Heterogeneity. Chi? = 1.65, df = 1 (P = 0.20); I? = 39%
Test for overall effect: Z = 2.86 (P = 0.004)

CPR - normozoospermia / repeat ICSI failure

Greco 2005 8 18 1 18 2.1% 13.60 [1.48, 125.31] 4
Pabuccu 2016 13 31 8 40 15.2% 2.89 [1.01, 8.28] -

Subtotal (95% CI) 49 58 17.3% 4.18 [1.67, 10.47] -

Total events 21 9

Heterogeneity. Chi? = 1.56, df = 1 (P = 0.21); I? = 36%
Test for overall effect: Z = 3.05 (P = 0.002)

Total (95% CI) 192 187 100.0% 2.42[1.57,3.73] <@
Total events 96 55

i 2= = = - 2 = 349 | ! J |
L i Lo NS S )
Test for subgroup differences: Chiz= 1.78, df = 1 (P = 0.18), 2 = 43.7% )

C. Miscarriage rate
Testi-ICSI Ejaculated Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Miscarriage - oligozoospermia / non-ICSl failure
Bradley 2016 4 35 1 11 7.7% 1.29[0.13, 12.93]
Esteves 2015 4 40 12 35 65.9% 0.21 [0.06, 0.74] e e
Subtotal (95% CI) 75 46 73.6% 0.33 [0.12, 0.90] S
Total events 8 13
Heterogeneity. Chi? = 1.82, df = 1 (P = 0.18); I = 45%
Test for overall effect: Z = 2.17 (P = 0.03)
Miscarriage - normozoospermia / repeat ICSI failure
Greco 2005 0 8 1 1 13.3% 0.02[0.00, 1.43] ¢
Pabuccu 2016 1 13 2 8 13.1% 0.25[0.02, 3.34]
Subtotal (95% CI) 21 9 264% 0.13[0.02 1.12] ——on——
Total events 1 3
Heterogeneity. Chi2 = 0.99, df = 1 (P = 0.32); I*= 0%
Test for overall effect: Z = 1.86 (P = 0.06)
Total (95% CI) 96 55 100.0% 0.28 [0.11, 0.68] T
Total events 9 16
Heterogeneity. Chi2= 3.35, df = 3 (P = 0.34); 2= 11% | } | |
Test for overall effect: Z = 2.80 (P = 0.005) 0.01 . o 100
Test for subgroup difference: Chiz= 0.55, df = 1 (P= 0.46), I = 0% Favours Testi-ICSI Favours Ejaculated
D. Live hirth rate
Testi-ICSI Ejaculated Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Live Birth Rates - oligozoospermia / non ICSI failure
Bradley 2016 31 66 10 42 36.0% 2.83 [1.20, 6.69] ——
Esteves 2015 36 77 23 87  64.0% 2.44 [1.27, 4,70] ——
Subtotal (95% CI) 143 129 100.0% 2.58 [1.54, 4.35] <>
Total events 67 33
Heterogeneity. Chi2= 0.07, df = 1 (P = 0.79); = 0%
Test for overall effect: Z = 3.58 (P = 0.0003)
Total (95% CI) 143 129 100.0% 2.58 [1.54, 4.35] <
Total events 67 33
i 2= = = - 2= 09 I | } |

Heterogeneity. Chi2= 0.07, df = 1 (P = 0.79); I2= 0% 001 o1 10 100 |
Test for overall effect: Z = 3.58 (P = 0.0003) Favours Ejaculated Favours Testi-ICSI
Test for subgroup differences: Not applicable

Cl= confidence interval; IV= inverse variance.
Adapted with permission from Esteves et al. (10).
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infertile couples (11). The men had idiopathic
oligozoospermia (5-15 million/mL) and persis-
tently elevated SDF (DFI>30% by SCD) despi-
te taking oral antioxidant therapy. The women
were aged <40 years and had no apparent fer-
tility issues. The main outcome measures were
clinical pregnancy rate (CPR), live birth rate
(LBR), and miscarriage rate, and the study was
powered (80%) to detect a 30% difference in LBR
between the groups with a significance level of
5%. The clinical characteristics of the couples
subjected to ICSI using testicular versus ejacu-
lated sperm were not statistically different. In
this study, we found that LBR was significantly
higher (P=0.007) in the Testi-ICSI group (46.7%)
than in the Ejac-ICSI group (26.4%). Moreovet,
miscarriage rates were lower in couples who
used testicular versus ejaculated sperm for ICSI
(10% wvs. 34.3%, P=0.012). The relative risk of
achieving a live birth by Testi-ICSI was incre-
ased by 76% (RR 1.76, 95% CI 1.15-2.70). This
means that the number needed to treat by Testi-
-ICSI compared with Ejac-ICSI to achieve one
additional live birth was 4.9 (95% CI 2.8-16.8),
thus suggesting that one out of five oocytes pi-
ck-ups can be avoided if testicular sperm is used
in preference over ejaculated sperm.

Although the current data supporting
testicular sperm for selected non-azoospermic
infertile men is reassuring, it is important to
recognize the existence of gaps in knowledge
and the risks of sperm retrieval, as discussed in
detail elsewhere (1). Briefly, there is still limi-
ted evidence as regards the clinical efficacy of
Testi-ICSI. Furthermore, there is a need to define
the best candidates for Testi-ICSI and compare
its cost-effectiveness with other laboratory me-
thods of sperm selection. Also, sperm retrieval
has potential hazards, although the overall risk
is low (<5%) and the complications minor (22,
23). These shortcomings, however, should not
refrain from offering testicular sperm for selec-
ted ICSI couples provided we discuss with our
patients the limitations of SDF testing and the
possible clinical benefits and risks of Testi-ICSL

In my practice, I request SDF testing to
selected ART candidates and recommend tre-
atment of the underlying conditions associa-
ted with SDF (24). Varicocele, lifestyle factors
(smoking, obesity, occupational exposure), and
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genital infections are potentially correctable
factors that have been associated with SDF.
Identification and treatment of these condi-
tions may decrease SDF and enable the use of
ejaculated sperm for ICSI or the application
of less complex assisted reproduction metho-
ds (reviewed by Esteves et al. (25)). Testi-ICSI
is reserved for cases with persistently eleva-
ted SDF after all possible measures were taken
to reduce SDF, or when the clinical scenario
does not allow treatment. Importantly, we do
not recommend Testi-ICSI to unselected po-
pulations of infertile men with untested SDF,
such as those with cryptozoospermia, as the
current evidence remains equivocal concer-
ning the potential benefit of Testi-ICSI to this
subset of men (26).

We rely on testicular sperm instead of
laboratory methods to select specimens with lo-
wer SDF levels because it allows for sperm acqui-
sition before transiting through the epididymis,
which is when SDF is thought to be acquired.
Also, it has been shown that Testi-ICSI provi-
des higher LBR when compared with laboratory
methods such as physiological intracytoplasmic
sperm injection (PICSI) and intracytoplasmic
morphologically selected sperm injection (IMSI)
in couples with high SDF in semen (21). In a
2016 study, Bradley et al. evaluated 448 cycles
in which sperm injections were carried out with
ejaculated and testicular sperm. In the former,
PICSI and IMSI were used to select sperm with
better chromatin integrity for ICSI. They found
that LBR birth rates with Testi-ICSI (49.8%) were
significantly higher than IMSI (28.7%) and PIC-
SI (38.3%). The lowest live birth rates (24.2%)
were achieved when no method was used to se-
lect sperm for ICSI (P = 0.020).

Lastly, as for the health of offspring
resulting from Testi-ICSI in cases of high SDF,
there is lack of published data. However, re-
ports of ICSI using testicular sperm in azoos-
permia have been overall reassuring, as no
major differences are noted in the short-term
neonatal outcomes and congenital malforma-
tion rates among children from fathers with
nonobstructive azoospermia or obstructive
azoospermia (27, 28).

In conclusion, I first presented eviden-
ce confirming that SDF negatively impacts



ART pregnancy outcomes and is associated
with pregnancy loss. Then, I provided data
to substantiate the premise that SDF is lower
in testicular than ejaculated sperm among
infertile men with high SDF in semen. Lastly,
I summarized the evidence supporting the
proposition from which the use of testicular
in preference over ejaculated sperm (there-
fore with lower SDF) is associated with im-
proved ICSI pregnancy outcomes in couples
whose male partners have high SDF in semen.
These evidence-based premises make the ar-
gument stated at the beginning of this article
“Infertile couples with ICSI failure should be
offered Testi-ICSI if male partners have high
SDF in the neat ejaculate” irrefutable. There-
fore, Testi-ICSI should be considered in the
treatment plan of infertile couples undergoing
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