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(Real time hatching vs assisted hatching)



Assisted Hatching (AH)

Zona pellusida glikoproteiner bir tabakadır.Esas 

fonksiyonu genital sistemden embriyonun geçişi 

esnasında korunması ve bütünlüğünün sağlanmasıdır.
Zona pellusida kalınlığı17mikrondan fazla ,

kadının yaşı 38’den fazla,
FSH’sı yüksek,
frozen transferse ve 

tekrarlayan implantasyon başarısızlığı varsa
assisted hatching kimyasal, mekanik veya lazerle olmak 

üzere üç metodla, incelterek, delik açarak yada nadiren 
tamamını uzaklaştırarak yapılagelmektedir.



Zona manipulations:

• (a) mechanical zona disruption - zona dissection, 
piezon vibrator, micro-manipulator;

• (b) chemical zona disruption - acid tyrodes, 
proteinases;

• (c) laser zona manipulation - krypton, ND-Yag, 
carbon dioxide.

Complete (holes), partial (thinning) zona breach, 
complete removal



Laser assisted hatchingChemical assisted hatching

Assisted hatchingAssisted hatching



Three studies have evaluated the effects of
different methods of assisted hatching, including

- Acidified Tyrode’s solution, 
- Thinning with proteolytic enzymes, 
- Mechanical dissection, 
- Laser energy. 

Results have varied and likely reflect, at least in part,
variations in the level of experience and hatching
methods.

Mantoudis E et al, Hum Reprod 2001; Balaban B et al., Hum Reprod 2002; 
Hsieh YY., Fertil Steril 2002.



Assisted Hatcing

• Some centres use assisted hatching for poor 
prognosis patients, such as women with 
advanced age, poor quality embryos, embryos 
with thick zona pellucida and previous 
implantation failures.

• An odds ratio of 1.63 overall with a greater 
benefit for older women and prior assisted 
reproduction failure can be expected of assisted 
hatching (Edi-Osagie et al., 2003). 



Fertility and Sterility ,2006





Assisted hatching is more effective when embryo quality was optimal

in previous failed IVF/ICSI cycles

a significant improvement (p50.001) in implantation (28.8 vs 5.1%),

clinical pregnancy (41.9 vs 12.1%) and live birth rate (38.5 vs 8.6%).

The data suggest that the prognosis for treatment is better if AH is performed after

failure despite optimal embryos compared with failure associated with suboptimal

embryos and embryo quality is the most significant factor affecting outcome.

Journal of Obstetrics and Gynaecology, January 2007; 27(1): 56 – 60



• 3.günde AH yapılan vakalarda, transfer gününün
5.güne uzatılmasının kötü embriyo kalitesi olan
vakalarda iyi bir tedavi seçeneği olduğu sonucuna
varılmıştır .(2000 Fertil Steril Graham et al.)

• Cornell grubunun yedi yıllık AH yapılan vakaları
kapsayan değerlendirmesinde ise AH'in belirgin
fragmantasyonu olan grupta defragmantasyon işlemi
ile beraber yapılmasında yararlı olacağı sonucuna
varılmıştır.(Conceptus and contoversies in Micromanipulation:ICSI and AH
2003)



• This is a reprint of a Cochrane review, prepared and 
maintained by The Cochrane Collaboration and published 
in The Cochrane Library
2009, Issue 3



[Intervention Review]
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Objectives

• To determine whether assisted hatching 
(AH) of embryos facilitates live births and 
clinical pregnancy.



• The trials came from all five inhabited continents,

had a large age range from 27 to 40 years, 

• including good and poor responders, 

• women undergoing first and repeat treatment cycles, 

• normal and high early proliferative phase serum FSH 
levels, 

• women undergoing IVF and ICSI 

• fresh and frozen embryos and blastocyst and day 2/3 
transfer.

• All three recognised techniques



Selection criteria

• They included randomised controlled trials 
(RCTs) of AH (mechanical,chemical or 
laser disruption of the zona pellucida prior 
to embryo replacement) versus no AH, 
which reported live birth or clinical, 
pregnancy rates.(in eleven different 
countries)



Main results 1

• Twenty-eight trials reported clinical pregnancy data, 
including 1228 clinical pregnancies in 3646 women 
(9400 embryos transferred) undergoing IVF or ICSI.1876 
women in AH and 1170 women in the control group.

• There was no significant difference in the odds of live 
births in the AH compared with control groups (seven 
RCTs; OR 1.13, 95% CI 0.83 to 1.55; 255 births from 
719 women, with no heterogeneity (P = 0.37) or 
inconsistency I2 = 8%)). 

• They also analysed the clinical pregnancy rate from the 
seven studies that reported live births, which was non-
significant (OR 1.13, 95% CI 0.83 to 1.54). 

• Inclusion of studies which were more robust in 
methodology showed an increase in clinical pregnancy 
rate which was just statistically significant (16 RCTs; OR 
1.20, 95% CI 1.00 to 1.45, P = 0.05). 



Main results 2

• Analysis of all the studies included in this update 
(28 RCTs) showed a marked increase in clinical 
pregnancy rate (OR 1.29, 95% CI 1.12 to 1.49).

• Miscarriage rates per women were similar in 
both groups (14 RCTs; OR 1.13, 95% CI 0.74 to 
1.73). 

• Multiple pregnancy rates per woman were 
significantly increased in women who were 
randomised to AH compared with women in 
control groups (12 RCTs; OR 1.67, 95% CI 1.24 
to 2.26).



Main results 

• Twenty-eight trials reported clinical pregnancy data, 
including 1228 clinical pregnancies in 3646 women. 
There was no significant difference in the odds of live 
births in the AH compared with control groups (seven 
RCTs; OR 1.13, 95% CI 0.83 to 1.55; 255 births from 
719 women, with no heterogeneity (P = 0.37) or 
inconsistency I2 = 8%). 

• They also analysed the clinical pregnancy rate from the 
seven studies that reported live births, which was non-
significant (OR 1.13, 95% CI 0.83 to 1.54). 





• There  was no evidence that assisted 
hatching impacted on live birth rate and 
sub-group analysis did not provide 
evidence of any effects.



Authors’ conclusions 1

• The improvement in clinical pregnancy 
rate (CPR) with AH means that a clinic 
with a success rate of 25% could 
anticipate improving the CPR to between 
29% and 49%, all things being equal. 

• The included trials provided insufficient 
data to investigate the impact of assisted 
hatching on several important outcomes



Authors’ conclusions 2

• This review demonstrates significantly improved 
odds of clinical pregnancy

• The reviewers conclude that live birth should be 
considered the primary outcome

• There was significant increase in multiple 
pregnancy rates. This significant increase in the 
rate of twinning raises concerns regarding the 
number of embryos transferred and assisted 
hatching.



How about RIF ? And Older women

• The review of trials found some evidence that assisted 
hatching may increase the chance of pregnancy 
beginning in women for whom IVF has been repeatedly 
unsuccessful, and possibly in older women. 

• In the past decade, zona manipulation of some form has 
been offered to older women, those with high FSH 
levels, high risk of zona hardening (as with in vitro 
oocyte maturation) and following repeated implantation 
failure (Al-Nuaim 2002). However, there
remains considerable uncertainty over whether assisted 
hatching significantly improves IVF/ICSI success rates or 
whether it is associated with negative consequences



• There was no evidence of an association 
between increasing age and the 
effectiveness of assisted hatching on the

clinical pregnancy rate in the 17 trials that 
provided data on age

(P = 0.48).



Characteristics of exluded studies:   
n(48)
• Trials were eligible for inclusion if they stated that 

allocation was randomised (or described an appropriate 
method of randomisation)  n(28)

excluded pseudo-randomised trials using inadequate 
methods of randomisation, such as alternate days

• excluded trials utilising mixed groups of hatched and 
unhatched embryos for replacement

• excluded trials directly comparing different assisted 
hatching methods (without a no-hatching control group)



Types of outcome measures

• Primary outcome
Live birth - defined as the birth of live offspring per woman

Secondary outcomes
Clinical pregnancy
Miscarriage
Multiple pregnancy
Monozygotic twinning

How about the implantation rate??
• They have removed implantation as a reason for inclusion as it is 

not possible to pool implantation as the data are reported per cycle



varying number of trials:

• • seven trials from six authors reported live birth rate;
• • 28 trials reported clinical pregnancy rate;
• • 12 trials reported multiple pregnancy rates;
• • 14 trials reported miscarriages; 

• three trials reported ectopic pregnancies; four trials 
reported monozygotic twinning; two trials reported 
congenital, chromosomal abnormalities or both; four 
trials reported embryo damage;
and no trials reported in vitro blastocyst development 
post AH.









Subgrup analysis for clinical pregnancy

First attempt or repeat attempt at IVF/ICSI:
in the five trials in women in the their first cycle of 
IVF/ICSI there
was no evidence of an improved clinical pregnancy rate
(OR 0.89, 95%CI 0.61 to 1.31).

Amongst women who had had previously failed attempts 
at IVF/ICSI there was evidence of an improved clinical 
pregnancy rate
(nine trials; OR 1.34, 95% CI 1.04 to 1.73). 
Similarly, in trials with unstated or mixed attempts at 
IVF/ICSI,
there was evidence of an improved pregnancy rate (14
trials; OR 1.39, 95% CI 1.15 to 1.69) (Analysis 2.2).







• the clinical pregnancy result gives
OR 1.13 (95%CI 0.83-1.54). These 7 studies and 9 other 
studies that reported only the clinical pregnancy rate, 
used similar robust randomisation methods. 

• Therefore, analysis of clinical pregnancy rate of these 16 
robust studies, gives a clinical pregnancy rate of OR 1.20 
(95%CI 1.00-1.45, p=0.05), just reaching statistical 
significance.

• However, data from clinical pregnancy rate from all 28 
included studies gives OR 1.29 (95% CI 1.12-1.49, p= 
0.005).







Subgrup analysis for clinical 
pregnancy

• ICSI or IVF: there was evidence of an improved clinical

• pregnancy rate amongst women undergoing IVF cycles

• (14 trials; OR 1.33, 95% CI 1.10 to1.61) and ICSI cycles

• (eight trials; OR 1.42, 95% CI 1.07 to 1.87). Trials

• using both IVF and ICSI cycles showed no evidence of

• an improvement in odds of clinical pregnancy (six trials;

• OR 1.06, 95% CI 0.76 to 1.47) (Analysis 2.3)







Subgrup analysis for clinical 
pregnancy

• Method of assisted hatching: there was evidence of an

• improved clinical pregnancy rate amongst women 
undergoing

• chemical AH (11 trials; OR 1.38, 95% CI

• 1.11 to 1.73) and laser AH (12 trials; OR 1.27, 95%

• CI 1.03 to 1.56) but no evidence of an improvement

• was seen for mechanical AH (4 trials; OR 1.09, 95%

• CI 0.71 to1.66) (Analysis 2.4).





Prognosis: there was a significant 
improvement in clinical
pregnancy rate amongst women with a 
poor prognosis
(11 trials;OR 1.45, 95%1.11 to 1.89) but 
no evidence
of an improvementwas reported 
amongstwomen
with good prognosis (eight trials; OR 1.04, 
95% CI
0.82 to 1.33) (Analysis 2.5).



Subgrup analysis for clinical 
pregnancy

• Prognosis: there was a significant 
improvement in clinical pregnancy rate
amongst women with a poor prognosis

• (11 trials;OR 1.45, 95%1.11 to 1.89) but 
no evidence of an improvement was 
reported amongs women with good 
prognosis (eight trials; OR 1.04, 95% CI

0.82 to 1.33) (Analysis 2.5).







Subgrup analysis for methods:

• Significant improvement in clinical pregnancy 
rates occurred with all degrees of assisted 
hatching by laser thinning (nine trials; OR 1.33, 
95% CI 1.04 to 1.72),

• breach by hole (16 trials; OR 1.23, 95% CI 1.01 
to 1.50, P < 0.04) and

complete zona removal (two trials; OR 1.93, 
95% CI 1.21 to 3.09, P = 0.006) (Analysis2.6).







Subgrup analysis of fresh or frozen 

• Fresh or frozen embryo transfer: there 
was improved odds of clinical pregnancy
in women undergoing both fresh (23 
trials; OR 1.25, 95% CI 1.07 to 1.47, 

P =0.006) and frozen embryo transfers 
(four trials; OR 1.74, CI 1.21 to 2.50, P = 
0.003) (Analysis 2.7).







Miscarriage per woman 

• Thirteen trials reported miscarriage rates 
and there was no significant difference in 
miscarriage rates between AH and control 
(OR 1.13, 95% CI 0.74 to 1.73) (Analysis 
3.1).





Multiple pregnancy per women

• Twelve trials reported multiple 
pregnancy rates per woman and 
there was a significant increase in 
multiple pregnancy rates with AH
compared to the controls (OR 1.67, 
95% CI 1.24 to 2.26) (Analysis 4.1).







sonuç

1- AH canlı doğum oranlarını arttırmamaktadır.(ancak sadece 7 çalışma 
var, RCT çalışmalara ihtiyaç vardır.)

2- Klinik gebelik oranlarını nisbeten arttırmaktadır.(ihtiyatla yaklaşmak 
gerekir.)

3- İmplantasyona etkisi ile ilgili sağlklı randomize kontrollü çalışma 
yoktur.

4- RIF için genel kanının aksine gebelik oranlarını arttırması ilk kez 
siklusa alınmış diğer endikasyonlardan(ileri yaş,kalın zona,poor 
responder v.b.) farklı değildir.

5- Dondurulmuş çözülmüş vakalarda gebeliği nisbi olarak arttırdığı 
rapor edilmekle beraber çalışmalardaki vaka sayısı çok azdır ve bu 
sebeple henüz bir açıklık yoktur.

6- Çoğul gebelik oranlarını arttırdığına dair 14 çalışma mevcuttur.
7- Monozigotik ikiz gebelik açısından 4 karşılaştırmalı çalışma var ve 2 

adet monozigotik gebelik rapor edilmiş.Yorum için çok erken.
8- Laser ass. Hatching ile gebelik oranlarının daha fazla arttığı 

yolundaki çalışmalar yeterince randomize değildir. 



???

•ACABA BİR KAŞIK ŞEKER İÇİN 
BİR ÇUVAL KEÇİ BOYNUZU MU 
YİYORUZ???




