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Objectives

• Provide an introduction to embryo culture in the 

21st century.

• Describe the various terms and acronyms in use 

for pre-implantation genetic testing.

• Explain the different stages of embryo 

development when testing can be performed and 

which is considered optimal.

• Understand the limitations and risks of pre-

implantation genetic testing.

• Revisit basic biology “laws”
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Quality and Safety



>1500 images over 3 days per embryo

66 hrs42 hrs25 hrs17 hrs

More Observations 

Better Selection

Less Disturbance

Better Development

Why Time-Lapse?





The Era of Time-Lapse
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Abnormal Cleavage Events

• Direct cleavage from 1 to 3 cells

– Rubio et al., 2012

• Reverse cleavage

– Campbell et al., 2013

32h 44h





PGDefinitions

• PGT: Pre-Implantation Genetic Testing

– PGD: Genetic Diagnosis

– PGS: Genetic Screening

– CCS: Comprehensive Chromosome Screening

– PGS-A: Aneuploidy Screening



Stages to Biopsy











Why PGT?

• PGD

– Eliminate gene mutations from germ-line

– Select against unbalanced translocations

– HLA Matching

• PGS/CCS

– Recurrent miscarriage

– Advanced maternal age

– Recurrent implantation failure

– Improve implantation potential?



Richardson et al., Stem Cells 2015

Treating Mitochondrial Disease:

3 Parent IVF



Egg number is set at birth and decreases until 

menopause.



Ovarian Stem Cells?





Why PGS?

Kuliev et al., RBMOnline 2011



Franasiak et al., 2014 Fertility and Sterility

Embryo Aneuploidy



Why Not PGT?

• Invasive – waiting on non-invasive test!

• Requires blastocysts and frozen embryo transfer

– False negatives

• PGS/CCS

– False positives

– Mosaicism

– Unnecessary intervention?

– RCTs but only in select populations



Case Report #1 – Recurrent Pregnancy Loss

• 39 yo G5P0  

– 1st and 2nd trimester losses over the previous 5 years

– Recurrent pregnancy loss (RPL)

• FSH 9.0, AMH 14

• Cycle 1: 23 embryos 4 euploid

• Term 8 lb male



Case Report #2 – False Negative?

• 37yo G2P0 

• FSH 9.5, AMH 21

• Cycle 1: 11 oocytes, 11 mature, 9 embryos, 0 

blastocysts to biopsy

• Cycle 2: no PGS – day 3 embryo transfer/1 

implanted

– Delivered healthy female



Case Report #3 – PGS Indicated?

• G0P0, 35 yo,  Diminished ovarian reserve

• FSH 8.1, AMH 5.1

• Cycle 1: 4 embryos, 3 blastocysts, 1 euploid, 1 no 

result

• Cycle 2: 4 embryos, 2 blastocysts, 2 euploid

• Total: 8 embryos, 5 blastocysts (62%), 4 euploid

(80%/blastocyst; 50%/embryo)

• Normal singleton delivery



Case Report #4 – Age, Eggs and False Positives

• 43 yo G4P0

– trisomy 21, trisomy 22 (42yo)

• AMH 60.1, FSH 10.8

• Cycle 1: 10 embryos, 5 blastocysts, 1 euploid

• Cycle 2: 18 embryos, 10 blastocysts, 0 euploid

• Cycle 3: 10 embryos, 9 blastocysts, 1 euploid

• Cycle 4: 14 embryos, 7 blastocysts, 1 euploid

• eSET + singleton

• Total: 52 embryos, 31 blastocysts (60%), 3 euploid

(9.7%/blastocyst, 5.7%/embryo)



PGT Conclusions • PGD 

– Single genes

– Translocations

– HLA Matching

– Mitochondrial disease

• PGS/CCS 

– AMA + eggs

– AMA

– RPL

– Elective 

– Reduce risk of trisomy

• False negative rate?

• False positive rate?

• Individualized plan



Questions?


