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ABSTRACT

Objective: To compare the results of cycles with complete failure of fertilization in which rescue ICSI was performed
with a matched control group of ICSI cycles, both in terms of fertilization and pregnancy outcome and to answer the
question whether rescue ICSI is worth trying.
Design: Retrospective clinical study.
Setting: Private assisted reproduction unit.
Material and Methods: The study included 24 patients (group I) undergoing a first trial conventional IVF for non-male
factor infertility, and in whom unexpected total failure of fertilization was discovered. A rescue ICSI procedure was
performed where at least three metaphase II (MIl) oocytes were available. A control group (group II) was
retrospectively selected and included 27 couples undergoing ICSI for male factor infertility during the same period.
Patients were matched for age, duration of infertility, type of ovarian stimulation and number of oocytes retrieved.

Results: The fertilization rate, expressed as the percentage of 2PN oocytes per injected oocytes (47% vs. 70.3%), was

significantly higher in group II (P<0.05). The proportion of grade I embryos, however, assessed on day 2 was

comparable in both groups (47.2% vs. 51.2%). The percentage of cycles with transfer (66.6% vs. 92.6%) and the mean
number of embryos transferred (J .66 vs. 2.9) were significantly higher in the control group (P<0.05). Nine pregnancies
were obtained in the control group (clinical pregnancy rate of 33.3% per cycle and 36% per transfer). In group I patients
with rescue ICSI, no pregnancies were obtained. .
Conclusion: Rescue ICSI performed on I-day-old unfertilized oocytes, although resulting in fertilization, gives poor
results in terms of pregnancy. Ageing of the ooeytes presumably affects the developmental capacity of the embryo. We

recommend that resuce ICSl of l-day-old oocytes be limited as a diagnostic method that serves as an indication for
ICSI in subsequent cycles.
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INTRODUCTION

The rates of fertilization with conventional IVF

has been reported between 60% and 70% in spite

of this, the results can vary until reaching the point

of complete failure (I). Complete failure of

fertilization after IVF, in cases with normal semen

parameters, is a frustrating experience for the

infertile couple as well as for the infertility team.

Sperm defects (2), disturbances in sperm oocyte

interaction and oocyte abnormalities have all been

proposed as possible causes of failed fertilization

after IVF (3,4). From the beginning of IVF, various

procedures to salvage the lost cycles have been

attempted. Reinsemination of the unfertilized

oocytes 24 hours after oocyte retrieval has been

tried (5). After the advent of micromanipulation

techniques.. ICSI was introduced to rescue oocytes

after unsuccessful IVF (6,7,8) Although

pregnancies have been reported after rescue of
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failed fertilization, most reports were relatively

inconclusive.

The aim of this study was to compare the results

of cycles with complete failure of fertilization in

which rescue ICSI was performed with a matched

control group of ICSI cycles, both in terms of

fertilization and pregnancy outcome and to answer

the question whether recue ICSI is worth trying.

This is a retrospective clinical trial that included

24 patients (group I) undergoing a first trial

conventional IVF for non-male factor infertility,

and In whom unexpected total failure of

fertilization was discovered during the PN check

16-18 hours post-insemination. A rescue ICSI

procedure was performed in these cycles where at

least three metaphase II (MIl) oocytes were

available and after an informed written consent

from the patients. All couples in the IVF group met

standard criteria for admission to IVF,inc1uding

normal semen parameters as assessed by published

criteria (9). Indications for IVF were mainly

unexplained infertility, endometriosis, tubal

obstruction and/or adhesions.

A control group (group II) was retrospectively

selected and included 27 couples undergoing ICSI

for male factor infertility during the same period.

Patients were matched for age, duration of

infertility, type of ovarian stimulation and number

of oocytes retrieved. Indications for ICSI were

moderate or severe oligo/astheno/teratospermia,

either singly or in combination. Patients

undergoing ICSI for necrospermia, functional

and/or obstructive azoospermia were excluded.

Ovarian stimulation was carried out using the

mid-luteal down-regulation protocol. Diphereline
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(Decapeptyl®, Beaufour Ipsen, France) and

purified urinary FSH or HMG (Fostimon® or

Merional®, IBSA, Swiss) were used. Oocyte

retrieval was done 34-36 hours following 10.000

l.V. HCG (Choragon®, Ferring, Germany), and the

luteal phase was supplemented with vaginal

micronized progesterone.

Sperms were prepared for insemination using

the discontinuous density gradient (PureSperm®,

Nidacon, Sweden). For conventional IVF, oocytes

were inseminated with a calculated volume of

sperm suspension which resulted in a concentration

of - 100.000 progressively motile sperms as

described .(10). For the ICSI procedure, a

previously described protocol was followed (II).

For oocytes in group I, fresh sperms or motile

sperms retrieved from the IVF incubation plate

were used for rescue ICSl.

After incubation for 16-18 hours, the oocytes

were checked for the presence of pronuclei as

proof of fertilization. Embryo culture was followed

in sequential media under standard conditions.

fertilization was considered to be normal when two

individual or fragmented polar bodies and two

pronuclei were present. The developmental stages

and morphological aspects of embryos were

evaluated 48 hours after ICSI according to

published criteria (12).

RESULTS

There was no statistical difference in age and

duration of infertility between both groups. The

mean age was 31.6 nd 31.3 years and the mean

duration of infertility was 5.4 and 5.1 years,

respectively. No significant differences in oocyte

recovery were observed between the two grups

(245 vs. 266 oocytes), or in the percentage of

injected MIl oocytes (92.2% vs. 88%) (Table I).
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The fertilization rate, expressed as the percentage 

of 2PN oocytes per successfully injected oocytes 

(47% vs. 70.3%) and as the percentage of 2-4 cell 

e~nbryos on day 2 after ICSI (51 3% vs. 72.5%), 

war significantly higher in group I1 (P < 0.05). The 

proportion of grade I embryos, however, assessed 

on day 2, was comparable in both groups (47.2% 

vs. 5 1.2%) (Table I). 

The percentage of cyclec with trallsfer (66.6% 

vs. 92.6%)) and the mean number of embryos 

transferred (1.66 vs. 2.9) were significantly higher 

in the control group (P < 0.05) (Tablc 11). Nine 

pregnancies werc obtained in the cnnlrol group 

(clinical pregnancy rate of 33.3% per cycle and 

36% per transfer). In group I patients wlth rescue 

ICSI, no pregnancies were obtained. 

Of the 24 patients in the rescue JCST group, 14 

were subsequerltly treated by ICSI and 6 becar-nc 

pregnant, including 2 sets of twins and one set of 

triplets. 

Tablc I : Outcome of ICSI of day 1-old-oocytes (group I) and fresh oocytes (group 11) 
- - .- - - - . - . - - - - - - 

No. 2PN oocytes (%) 

No. 2-4 cells embryos (%) 

* P < 0.05 
PN - pronuclei 

Table IJ : Pregnancy outcome after ICSI of 1-day-old oocytcs (group I)  and fresh oocytcs (group 11) 

Clinical pregnancyltransfer (%)a 

* P < 0.05 

a confirmed by ultrasound 
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DISCUSSION

ICSI was first applied in cases of severe male

factor infertility in which conventional IVF would

be expected to fail or to give poor outcomes (11).

More recently, however, ICSI has been

increasingly used in cases in which conventional

IVF would not necessarily be efficient. In such

cases, ICSI is often preferred because of its

reliability in terms of achieving high fertilization

rates despite the occurrence and severity of

different sperm abnormalities, some of which are

not detected by standard semen examinations. In

fact, conventional IVF can give unwelcome

surprises and complete failure of fertilization, in

some cases with normal semen parameters. This is

a frustrating experience for the infertile couple as

well as for the infertility team.

Because fertilization at IVF is considered the

ultimate proof of the fertilizing capacity of the

sperm, there is an intuitive tendency conversly

assume that failure of fertilization is due to some

sperm defect. When the sperm is normal according

to the classical criteria, and as yet undisclosed

sperm defect is presumed to be present (2). Poor or

absent binding of sperm to the zona pellucida is

readily ascribed to abnormalities of the sperm (13).

There are, however, no firm data to substantiate

this hypothesis. Pregnancies either spontaneous or

in subsequent IVF cycles do occur in patients with

previous unexplained failure of fertilization, which

suggests that occult sperm deficiencies, if they

exist, are transient. Oocyte-borne failures of

conventional IVF are also known, and the

corresponding oocyte abnormalities are even more

difficult to detect. Bedford et al., (3) demonstrated

that inability of apparently competent sperm to

penetrate the zona is often associated with
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ooplasmic anomalies such as refractile bodies,

extra groups of chromosomes, chromatin rings or

masses as well as one or more pronuclei with one

or no polar bodies. Further downstream, a number

of defects in the fertilization process such as sperm

fusion with oolemma, nuclear decondnsation or

formation of male pronucleus and failed oocyte

activation have been reported (14,15,16). Besides a

disordered sperm-oocyte interaction, there are a

number of developmental defects of the oocyte

which can impede fertilization and/or the

reproductive outcome. Spontaneous cytoplasmic

activation resulting in premature cortical granule

loss and zona pellucida hardening (17) or

cytoplasmic degeneration, manifested by refractile

bodies, can affect fertilization (18). Arrest or

asynchrony of cytoplasmic maturation can have

an impact on the reproductive outcome of

fertilized oocytes (19).

Before ICSI became available, it was routine

practice to re-inseminate l-day-old oocytes that

had failed to fertilize, usually with poor outcomes

(20). With the introduction of ICSI, several

investigators (8,21,22,23) reported successful rescue

of l-day-old oocytes by ICSI after fertilization

failure. Fertilization and subsequent pregnancy

rates from such resuce attempts varied from 24 to

48% and 0 to 20% respectively. In our study,

following rescue ICSI after 18-20 hours, a

fertilization rate of 47% was achieved, but no

pregnancies resulted.

Fertilization of oocytes by rescue ICSI indicates

that the intrinsic fertilizing capacity of the sperm is

intact in most cases. The poor outcome in terms of

pregnancy indicates that some intrinsic or

developmental defect of the oocyte is likely to be

present in cases of failed fertilization after IVF

with normal sperm. This hypothesis is supported
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by the success of oocyte donation in cases of

previously and repeatedly failed fertilization (24).

Ageing of the oocyte due to delayed fertilization

presumably is the most important reason for the

poor outcome. The time interval between oocyte

retrieval and fertilization is critical for an optimal

embryo development. While incubation of oocytes

for a period of 3 hours before ICSI improves the

fertilization rate and the embryo quality (25), an

incubation period of 8 hours seems to be the limit

beyond which the outcome of ICSI will be affected

(26) . Nagy et al. (27) demonstrated that the

fertilization decreased and that the incidence of

abnormal fertilization increased with oocyte

ageing. Recently, Chen and Kattera (28) reported

high fertilization and pregnancy rates (70 and 48%

respectively), comparable to ICSI performed as the

first choice, in cases in which rescue TCSI was

done as early as 6 hours after conventional TVE

Rescue ICSI was performed only in patients in

whom all oocytes failed to be fertilized. These data

are important because they provide, for the first

time, an efficient back-up option for cases in which

over-estimation of gamete fertilizing ability leads

to erroneous indication of conventional TVF with

subsequent fertilization failure. ParadoxicalIy, the

success of rescue ICSI can be expected to reduce

the indication tor ICSI as the first therapeutic

choice. This can limit the additional risk, cost and

laboratory load TCSI represents in comparison with

conventional TVF (29).

Tn conclusion, rescue TCST performed on

l-day-old unfertilized oocytes, although resulting

in fertilization, gives poor results in terms of

pregnancy. Ageing of the oocytes presumably

affects the developmental capacity of the embryo.

Until further studies confirm the efficacy and

safety of rescue TCSI performed as early as 6 hours

after in-vitro insemination, we recommend that
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rescue TCSI of l-day-old oocytes be limited as a

diagnostic method that serves as an indication for

ICSI in subsequent cycles.
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