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Polar body and Embryo 
biopsy for preimplantation genetic 

diagnosis/screening 
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PGD 
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• For patients at high risk of transmitting a 
genetic abnormality to their children, which 
includes all monogenic defects 

– autosomal recessive,  

– autosomal dominant  

– and X-linked disorders 

– Carriers of balanced translocations, which are at high 
risk of implantation failure and recurrent abortions.  

 



Preimplantation genetic screening 
(PGS) 
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• For infertile patients undergoing IVF with the 
aim of increasing the IVF pregnancy and 
delivery rates. 

– Advanced maternal age,  

– Repeated implantation failure,  

– Severe male factor  

– Couples with normal karyotypes who have 
experienced repeated miscarriages. 
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Recommendations 
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• Genetic counselling must be provided by a certified 
genetic counsellor to ensure that patients fully 
understand the risk of having an affected child, the 
impact of the disease on an affected child, and the 
benefits and limitations of all available options for 
preimplantation and prenatal diagnosis. 

• Invasive prenatal or postnatal testing to confirm the 
results of preimplantation genetic diagnosis is 
encouraged because the methods used for 
preimplantation genetic diagnosis have technical 
limitations that include the possibility of a false result. 
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• Aggressive stimulation 

• Protected intercourse in order to avoid the risk of 
spontaneous 

• Sign of informed consent 

 



Laboratory issues relating to biopsy 
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• Until the time of biopsy, routine IVF culture 
conditions apply. It is usual to transfer embryos at 
the morula/ blastocyst stage following biopsy so 
the most adequate culture conditions in each 
embryology laboratory should be used. 

• It is ‘recommended’ that an experienced 
embryologist (i.e. general embryology and 
micromanipulation of embryos) performs the 
biopsy procedure after appropriate training. 
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• The embryologist may also be trained in 
spreading cells for FISH and/or tubing cells for 
amplification-based PGD. 

• Training for biopsy personnel should be 
documented. It is ‘recommended’ that at least 
100 oocytes/embryos are successfully biopsied 
prior to clinical work resulting in the removal of 
90% intact cells. Training for biopsy should be at 
least to the standard required for certification in 
routine embryology. 
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• It is ‘essential’ to ensure that an adequate 
labelling system is used to identify the cell 
number and the embryo from which it was 
biopsied and it is critical that all stages have 
appropriate and recorded witnessing.  

• This must include documented matching of the 
cell and embryo after biopsy, of the cell and 
slide/tube during preparation and finally of the 
embryos recommended for transfer on the PGD 
report prior to embryo transfer. 
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• It is strongly ‘recommended’ that all cumulus 
cells are removed before biopsy as these cells 
can contaminate FISH and PCR diagnoses and 
lead to misdiagnosis. 



Insemination 

18 

• ICSI is ‘recommended’ for all PCR cases to 
reduce the chance of paternal contamination 
from extraneous sperm attached to the zona 
pellucida or non-decondensed sperm within 
blastomeres. 

• ICSI and conventional insemination are both 
‘acceptable’ for FISH cases. 
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The biopsy procedure 
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• Removal of one or two blastomeres at the 
cleavage stage  

• Removal of several cells at the blastocyst 
stage. 



Zona breaching 

21 



Cleavage stage biopsy 
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• Biopsy on the morning of Day 3 post-
insemination is recommended’ but the exact 
timing varies according to timings of procedures 
in different laboratories. 

• It is ‘acceptable’ to exclude very poor quality 
embryos from the embryo biopsy procedure. 

• It is ‘recommended’ to set biopsy criteria prior to 
performing clinical cases and to adhere to them 
for all clinical cases. Routine updating of criteria 
should be done as necessary. 
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Blastocyst biopsy 
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• Several methods of blastocyst biopsy have 
been reported.  

• This may include: 

–  breaching of the zona on Day 3 and removal of 
the trophectoderm on Day 5  

– or zona breaching and trophectoderm removal on 
Day 5. 
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• Recently, many groups have been moving 
away from cleavage stage biopsy for some 
types of preimplantation testing, specifically 
aneuploidy screening, due to the issue of 
mosaicism.  

• It is well known that 40–60% of embryos are 
mosaic (i.e. contain more than one cell line), 
which can lead to an increase in false- 
positive/false-negative results in PGS. 



Cell removal 
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• Incubation and biopsy in Ca2+/Mg2+ free medium and 
aspiration of the chosen blastomeres remain the most 
common practices for cleavage-stage embryo biopsy. 

• Removal of cleavage stage blastomeres by aspiration. 

• Removal of trophectoderm cells during blastocyst 
biopsy by herniation following drilling with laser or 
mechanical excision. 

• Removal of cleavage stage blastomeres by extrusion  

 or displacement techniques. 



Biopsy medium 
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• The use of standard IVF culture medium 
during biopsy is ‘acceptable’ but its 
effectiveness may be highly dependent upon 
the developmental stage of the embryo 
biopsied. 

• The use of commercial Ca2+/Mg2+ free biopsy 
medium is common practice for biopsy at the 
cleavage stage, but some reports discourage 
its use. 



Number of cells to remove safely 
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• The removal of more than one cell from Day 3 
embryos has a negative impact on the clinical 
outcome. Nevertheless, some tests may 
require the use of two cells from each embryo 
to bring the diagnostic accuracy to an 
acceptable level. 

•  If removal of two cells is considered, it is 
recommended to be undertaken only on 
embryos with six or more cells 



Rebiopsy of embryos 
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• This practice is ‘acceptable’ in the case of lost 
or anucleate blastomeres and failed diagnosis, 
but the embryo cell number and timing of 
rebiopsy should be considered. 

• Use of the original zona breach site is 
‘recommended’ 



Selection of cell for removal 
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• When possible, the removal of mononucleate 
cells is recommended. 



Cryopreservation of biopsied embryos 
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• There are several situations when embryos may be 
frozen in cases of PGD:  
– prior to the biopsy (for example in cases of ovarian 

hyperstimulation syndrome),  
– after the biopsy to give more time to perform the 

diagnosis,  
– or after the biopsy and diagnosis where fresh embryos 

have been transferred but ‘unaffected’ surplus embryos 
remain. 

•  In any of these cases, cryopreservation is 
‘recommended’.  

• The same cryopreservation protocols are used for 
biopsied and intact embryos at present. 



Cleavage stage embryos 
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• Cryopreserved biopsied cleavage stage embryos show a 
lower survival rate than cryopreserved intact embryos 
(Magli et al., 1999; Stachecki et al., 2005).  

• Vitrification of biopsied cleavage stage embryos has been 
shown to result in higher survival rates than slow freezing 
methods (Zheng et al., 2005).  

• Embryos biopsied at Day 3 and cryopreserved at blastocyst 
stage showed a higher survival rate than if cryopreserved 
on Day 3 (Zhang et al., 2009).  

• In two other studies, where slow-freezing was performed 
on blastocysts having been biopsied on Day 3, similar 
survival and implantation rates were found compared with 
intact blastocyst 



Blastocysts 
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• In a recent study a lower survival rate was found for cryopreserved 
biopsied blastocysts compared with intact blastocysts, while 
vitrification showed a higher survival rate than slow freezing 
(Keskintepe et al., 2009). 

• If cryopreservation is performed because the transfer procedure is 
cancelled/delayed (due to OHSS for example), since several studies 
show a lower survival rate for biopsied embryos/blastocysts, it may 
be of advantage to perform the biopsy after thawing.  

• On the other hand, doing the biopsy before cryopreservation 
ensures that only embryos with a positive diagnosis are 
cryopreserved, and will speed up the process of the thawing cycle.  

• For the time being, it is recommended that each centre decide its 
own policy regarding the cryopreservation of PGD embryos based 
on its experience and performance on embryo cryopreservation. 



Quality control 

• The proportion of cells damaged during embryo 
biopsy 

• The proportion of cells for which a diagnosis was not 
obtained 

• Misdiagnosis rate calculated in vitro 

• Misdiagnosis rate calculated in vivo 

• Implantation rate 

• Pregnancy rate (clinical) 

• Birth rate 

39 



40 

 


