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Salvaging euploid blastocysts 
from abnormal fertilised zygote 
in IVF through biparental testing 
and ploidy assessment
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• Abnormal fertilisation
• One, Three or more pronucei (PN) in a zygote

• Two normal‐sized PNs and smaller PN 

• Usually discarded
• Abnormal single set (haploid) or multiple sets (polyploid) of 

chromosome constitution

• Increased risk of miscarriage, implantation failure, or 
hydatidiform mole development

• Patient with no 2PN blastocysts for transfer
• Had well developed abnormal fertilised blastocysts

Introduction
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Several studies have shown successful pregnancies and live births 
resulting from these blastocysts

Introduction
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Objectives

Retrospective study assessing:

• The chromosomal and ploidy status of blastocysts derived from 
abnormally fertilised zygotes

• The corresponding clinical outcomes post-embryo transfer. 
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Material & Methods
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July 2020 – December 2023

131 patients

MII Oocytes (n = 2016) -> ICSI (single sperm)

Time-lapsed incubator

Fert Check: 16 - 18 hours post-insemination

Material & 
Methods
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Material & 
Methods

Blastocyst Culture
>2PN

1PN

2.1, 2.2, 2.3PN 3PN, 4PN
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Material & 
Methods

MII Oocytes

n = 2016

2PN Zygote

n  = 1348

Abnormal Fertilised 
Zygote [1PN & >2PN] 

n = 273

⩾ Fair Graded 
Blastocyst [1PN]

n = 50

⩾ Fair Graded 
Blastocyst [>2PN]

n = 90
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Preimplantation Genetic Testing for Aneuploidy

Blastocyst Freezing Frozen Embryo Transfer AmniocentesisBlastocyst Biopsy

Biparental and ploidy assessment
(24 STR Markers)

consented

MDA WGA Diploid
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Results
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Results
p=0.0002

77.8%

3.3%

15.6%

2.2% 1.1%

Distribution of >2PN Blastocysts

3 PN 4 PN 2.1 PN 2.2 PN 2.3 PN

n = 90
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Results
p=0.0002
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Results

Biparental and ploidy testing 
[1PN]

(n = 20)

Euploid 
(n = 15)

Diploid 
(n = 9)

Embryo Transfer 
(n = 3)

Haploid 
(n = 6)

Low Risk Mosaic 
(n = 5)

Diploid 
(n = 1)

Haploid 
(n = 4)

Live Birth 
(n = 2)

Not Preg 
(n = 1)Amniocentesis NAD

Consented
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Results

Euploid 
(n = 4)

Diploid 
(n = 4)

Embryo Transfer 
(n = 2)

Low Risk Mosaic 
(n = 2)

Triploid 
(n = 2)

High Risk Mosaic 
(n = 1)

Diploid 
(n = 1)

Not Preg 
(n = 1)

4PN

Embryo Transfer 
(n = 1)

Biparental and ploidy testing 
[>2PN]
(n = 7)

Not Preg 
(n = 1)

3PN

Miscarriage
(n = 1)

3PN

Consented
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Discussions
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Discussion
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fertilised blastocysts

haploid diploid triploid

50% of 1PN blastocysts are diploid
71.2% of >2PN blastocysts are diploid
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• Significantly higher euploidy rates in 1PN blastocysts
• Two pronuclei (2PN) formed within one large nuclear envelope

• Parthenogenetic oocyte activation
• Possibly normalisation of sample reads to reference of normal samples in 

PGT-A testing

• PGT-A using NGS – shallow sequencing, insufficient for ploidy assessment 
(Treff and Zimmerman, 2017)

• Significantly higher mosaic rates in >2PN blastocysts
• Origin of mosaicism is unclear

• Phenomenon of trophoblast differentiation (Bielanska et al. 2002)

• Micronuclei – lagging chromosome
• Susceptible to severe DNA damage & improper segregation (McCoy R. C. 

2017)

Discussion
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Diploids in 3PN Blastocysts

➢Digynic zygote (ICSI) – extrusion failure of second polar body

➢Additional maternal pronucleus

➢Self-correction mechanism hypothesis – triploidy to diploidy at 
zygote stage (Grau et al. 2011)
➢Paternal pronuclei in these embryo facilitate normal progression of first 

cell division

➢Further studies needed to confirm this hypothesis

Discussion
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1PN blastocysts 
▪ Presence of chromosome Y – assumed normal fertilisation

▪ All possible ploidy configurations (Capalbo et al. 2017)
➢Haploid / Diploid / Triploid

▪ Recommended to perform ploidy assessment on 1PN 
blastocysts prior clinical use

Discussion
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Discussion

Other Salvaging Technologies in Alpha IVF

• 0PN, 1PN, >2PN

• Delayed-ICSI on Day 1 oocyte (immature oocyte on Day 0)

• Extended embryo culture to Day 7



Private & Confidential www.alphaivfgroup.com

Discussion

Delayed-ICSI 
on Day 1
• JP Sam, SK Gan, CSS Lee. Obtaining a fresh sperm 

sample for Delayed-ICSI: Does it matter? Accepted at 
the upcoming ESHRE 38th Annual Meeting, 3-6 July 
2022, Milan, Italy

• Sam JP, Lim AYX, Tee ZQ, Lee CSS. IVF cycle outcomes 
of Day1-matured oocytes for Delayed-Intracytoplasmic 
Sperm Injection (delayed-ICSI) in different age groups. 
Accepted at the upcoming 13th Alpha Biennial 
Conference, Alpha Conference, 6th - 9th October 2022

• Tee ZQ, Sam JP, Lim AYX, Lee CSS. Delayed-ICSI on 
day1-matured oocytes in low responders of different 
age groups. Presented at 37th Virtual Annual Meeting 
of European Society of Human Reproduction and 
Embryology (ESHRE), 26 June to 1 July 2021

• JP Sam, AYX Lim, ZQ Tee, C.S.S. Lee. Successful 
pregnancies following transfer of blastocysts derived 
from delayed-intracytoplasmic sperm injection 
(delayed-ICSI). Presented at 36th Virtual Annual 
Meeting of European Society of Human Reproduction 
and Embryology (ESHRE), 05-08 July 2020

JP Sam et al, ESHRE, 2020
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Discussion

Extended Embryo Culture to Day 7
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Conclusions

•Abnormal fertilisation can lead to a significant number of euploid 
embryos with confirmed diploidy and biparental origin.

•Transferring these blastocysts has shown potential for successful 
embryo implantation and healthy live births in IVF.

•Patients without usable blastocysts from normally fertilised zygotes 
may seek to utilise blastocysts from abnormally fertilised zygotes.
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