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Abstract: Problem statement: The ability of a blast cyst to hatch, or escape, from the Zona Pellucida
(ZP) that surrounds and protects the embryo during its first few days of development is one of many
critical events that must occur for successful reproduction. Implantation of the embryo in the uterine
lining is impossible unless hatching occurs. Hard or thick ZP will therefore impaire the implantation
process and reduce the pregnancy rate. Approach: Retrospective analysis of patients' records who had
ICSI cycles comparing pregnancy rate for women with and without assisted hatching between Jan and
Dec 2010, this was to evaluate the overall effect of AH on pregnancy rates in younger women (less than
37 years old) undergoing ICSI cycles at Mustasharak medical center, ABHA, Saudi Arabia. The studied
population was divided into four different subgroups according to age and the differences in clinical
pregnancy rate among the assisted hatching group and control group were calculated. Results: Clinical
pregnancy rate was found to be significantly higher statistically in young women who underwent laser
assisted hatching after ICSI. Conclusion: Laser assisted hatching has a positive impact on the clinical
pregnancy rate following ICSI in young age group.
Key words: Sperm injection, assisted hatching, assisted reproduction, zona pellucid, patients' records,
clinical pregnancy, assisted reproductive, embryos transferred
INTRODUCTION

Using mechanical, chemical, or more recently
implemented laser manipulations of the human zona
pellucida, assisted hatching can be performed either by
partial zona thinning, by drilling a hole through the
zona, or by complete removal of the zona pellucida.
Despite the vast number of published reports evaluating
the use of assisted hatching for different clinical
indications, the effectiveness of this procedure remains
controversial (TPPAE, 2006). Published studies, most
of them nonrandomized, have shown either no
improvement in clinical outcome in the assistedhatching versus control groups or significantly
increased implantation/pregnancy rates (TPPAE, 2006).
Nonetheless, recent comprehensive reviews and metaanalyses of 23 prospective randomized clinical trials
have suggested that assisted hatching may be
beneficial for only a select group of patients,
particularly those with repeated unexplained
implantation failures and possibly older women (Seif
et al., 2006) Existing trials provide insufficient data to
determine the impact of assisted hatching on several
important clinical outcomes, including live birth rates,
monozygotic twining, congenital malformations and
chromosomal abnormalities in children born from

Intra Cytoplasmic Sperm Injection (ICSI), a technique
allowing the microinjection of a single spermatozoon into
the oocyte cytoplasm, has been applied worldwide to treat
severe male factor infertility and dysfunction of
fertilization. Although successful pregnancies have been
achieved by ICSI, two thirds of embryos still fail to
implant into a woman’s uterus. Intrinsic abnormalities of
the zona pellucida might be one of the causes for this
implantation failure (Yang et al., 2012).
Increased maternal age, elevated basal FSH
concentrations and poor embryo and zona pellucida
morphology may also decrease an embryo’s ability to
hatch and implant following transfer (Wely and Veen,
2011). The ability of embryos to hatch from the zona
pellucid is a crucial factor affecting the implantation
process in assisted reproduction (Martins et al., 2011).
Throughout nearly two decades, several experimental
zona hatching techniques Assisted Hatching (AH) have
been developed to improve the implantation and
clinical pregnancy rates after IVF treatment (Martins et
al., 2011; Ebner et al., 2005; Fleiss, 1981).
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artificially hatched embryos (Martins et al, 2011;
Mayor, 2010).
Although the specific indications for the use of
assisted hatching remain unclear, the procedure is
usually recommended for patients with poor pregnancy
prognosis (TPPAE, 2006). But there is a lack of clinical
studies on the impact of assisted hatching in the
subpopulation of younger good prognosis patients.
The hypothesis of the study is that AH might
overcome the deficiency of the zona pellucida and
increase the implantation rate in ICSI cycles. However,
at the same time it might allow the implantation of
abnormal embryos. As a result, an increase in the live
birth rate might not be observed because most embryos
with chromosomal abnormalities would abort at an early
stage of pregnancy. As with any technique in assisted
reproduction, the long term consequences of ICSI remain
an issue of concern. In particular, an increase in
chromosome abnormalities (Tiboni et al., 2011;
Woldringh et al., 2010) and an increase in imprinting
disorders in ICSI-conceived newborns have been observed
(Neelanjana and Sabaratnam, 2008). These findings might
be due to the selected population undergoing fertility
treatments or to the procedures themselves. A randomized
evaluation of the outcome of pregnancies derived from
combined ICSI and AH has yet to be reported.
The objectives of our study are to evaluate the
overall effect of AH on pregnancy rates in younger
women undergoing ICSI cycles.

ovarian hyperstimulation (with a long protocol regimen
in all cases, including down-regulation with GnRH
analogue and ovarian stimulation with recombinant FSH
and transvaginal oocyte retrieval after the injection of
10,000 IU of HCG. ICSI was performed with the
husband’s spermatozoa according to the routine
protocols at our center and sequential culture media from
Vitrolife (IVF-20, G1.2 and G2.2, Scandinavian IVF
Science AB, Göteborg, Sweden) were used in all cases.
Embryologists in the IVF lab evaluated the
patients’ embryos on day 3 after retrieval and the
grading of each embryo was documented.
Laser AH was performed using the ZILOS-tk
Zona Infrared Laser Optical System (Hamilton Thorne
Instruments Biosciences, Beverly, MA) and embryos
underwent laser zona ablation using 2-3 pulses
(depending on thickness of the Zona Pellucida (ZP) at
time of ablation) of 0.5-millisecond duration. The size
of the hole made in the zona was measured to be 5-10
µ m, depending on the zona thickness of each
individual embryo. A single operator was performing
both ICSI and AH.
The primary outcome was clinical pregnancy,
defined as the presence of fetal heart activity by
ultrasound at 6-7 weeks’ gestation.
Statistical analysis used Student’s t test and chisquared test as applicable. Analysis of the data was
performed using IBM® SPSS® Statistics16 software.
RESULTS

MATERIALS AND METHODS

A total of 381 patients' records were studied, 64 of
them underwent laser assisted hatching. The studied
sample was divided into four subgroups according to
their age. Group A (age 20-25 years), group B (age 2530 years), group C (age 30-35 years) and group D (age 3637 years). A comparison of pregnancy rates between AH
group and the control group was performed with x2 tests of
independence and confidence intervals for the difference
of two proportions. To assess the effect of maternal age, a
similar analysis was used to compare the rates in the age
group trials.

A retrospective study at Mustasharak assisted
reproduction center, ABHA, Saudi Arabia, was
performed for women records that underwent ICSI
between Jan and Dec 2010. The study protocol was
approved by the Institutional Review Board before
beginning of the study and it was performed according
to principles of Helsinki declaration.
Exclusion criteria for the study included failure of
all eggs to be fertilized, poor quality embryos at the day
of the transfer, or elective cryopreservation of all
embryos. All study subjects underwent controlled

Table 1: Characteristics of patients' early follicular stage FSH and number of embryos transferred
Group A
Group B
Group C
------------------------------------------------------------------------------------------------------AH
Control
P value
AH
Control
P value AH
Control P value
*FSH
5.1
6.0
0.38
5.7
5.2
0.15
5.3
5.4
0.23
*No. ET
3.2
3.8
0.19
3.5
3.6
0.20
3.5
3.2
0.25
*The values represented are the mean. AH; Assisted Hatching, ET; Embryos Transferred
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Group D
--------------------------------AH
Control P value
5.4
5.3
0.76
3.5
3.2
0.20
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Table 2: Pregnancy rates in different age groups with and without AH
Group A
Group B
-----------------------------------------------------------------AH
Control
AH
Control
Pregnancy rate
50 %
39.9%
65%
47.4%
Number of cases
6
43.0
23
156.0
*CI
-0.53-0.35
-0.40-0.04
-0.3-0.16
-0.4-0.23
*: 95 % confidence interval. AH; Assisted Hatching

Group C
--------------------------AH
Control
49%
39%
23
87

Group D
--------------------------AH
Control
50%
38.7%
12
31.0

prognosis” patients, defined by a history of repeated
IVF-embryo transfer failures, elevated FSH, or
advanced age (Toulis et al., 2010; Das et al., 2009).
However, pooled analysis of such heterogeneous
populations leaves ambiguity regarding whether all of
these different reasons for a poor prognosis are
responsive to AH. A more recent randomized study
reported no benefit for AH among patients classified
as poor prognosis because of either advanced age or
elevated FSH (Martins et al., 2011).

There were no significant difference between all
the tested groups in term of the early FSH level and the
number of embryos transferred as shown in Table 1.
The clinical pregnancy rate is found to be higher in
assisted hatching group in all the different age groups
tested and this was significant as shown by 95%
confidence interval (Table 2).
DISSCUSION
In the current study we evaluated the impact of
laser assisted hatching on clinical pregnancy rate in
younger age group women who underwent ICSI for
infertility treatment. We report a statistical significant
improvement in pregnancy rate for young women who
had ICSI treatment followed by laser assisted hatching
compared with those who had ICSI alone.
The Zona Pellucida (ZP), which is made up of
glycoprotein, is useful in maintaining embryo integrity.
Before fertilization, the ZP surrounding the oocyte acts
as a species-specific sperm barrier and is involved in
sperm binding. After fertilization, the ZP plays a role in
blocking polyspermic fertilization. It protects the
integrity of the embryo and helps its oviductal
transport. Elasticity and thinning of the ZP are
fundamental for successful hatching. Before hatching
occurs, the elasticity of the ZP enables the blastocyst to
contract and expand, which decreases the thickness of
the ZP (Hammadeh et al., 2011). Advanced maternal
age and long-term exposure to suboptimal in vitro
culture condition are associated with ZP hardening,
possibly due to age-related changes or the absence of
lysins from surrounding tissues, which may act on
embryos in vivo (Suzumori and Sugiura-Ogasawara,
2010).
Although many studies have evaluated the effects
of AH on implantation rates of embryos transferred
after IVF, more than 15 years after the introduction of
AH into the practice of assisted reproduction, the
indications for its use still remain poorly defined.
Some
studies
have
reported
significant
improvements in implantation rate and PR with the
application of AH to treatment cycles by “poor

CONCLUSION
In conclusion, our study supports the findings by
others that reported an age-related benefit after laser zona
drilling. The need for large prospective randomized
controlled trials is high to further evaluate the benefit of
laser assisted hatching and to resolve the conflict.
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