
Detailed investigation into the mosaic embryo karyotypes: multicenter data from 2280 
trophectoderm biopsies obtained during preimplantation genetic testing cycles in IVF 

BACKGROUND 

Chromosomal mosaic embryos are characterized by 
the presence of euploid and aneuploid cell lines 
within the same embryo. Mosaicism may involve 
whole-chromosome, segmental (or partial), 
complex or a combination of such aneuploidies. 
The introduction of next generation sequencing 
(NGS) and a shift to trophectoderm (TE) biopsy has 
helped elucidate the chromosomal constitution of 
human embryos, however only a limited number of 
mosaic embryos have been studied to date. .  

STUDY DESIGN, SIZE, DURATION 
The cohort consisted of 13,804 embryos collected 
between May 2016-May 2019 (Table 1). We 
analysed 2,282 mosaic and 1,203 full-aneuploid 
embryos for which detailed information on 
chromosomal composition was available. All 
embryos were cultured to blastocyst stage; TE 
biopsies underwent comprehensive chromosome 
screening utilizing validated NGS. TE biopsies were 
classified as mosaic if they had putative  20%-80% 
abnormal cells.  

For statistical analysis embryos were grouped based 
on chromosomal constitution and according to 
maternal age. 

 Tab. 1 Demographic and cycle data of enrolled patients  

No. Of patients 2400 

No. Of cycles 2550 

Average female age (range) 36.05±5 (19-45) 

Indication to PGT 

 AMA (%) 45.7 

 RIF (%) 14.1 

 RPL (%) 6.3 

 No indication 29 

 PGT-SR 7 

 Other 14 

Cycle data 

Retrived oocytes, mean (SD) 12±3 

Biopsed embryo, mean (SD) 4.6±1 

No. of analysed blastocysts  13,804 

No. Of euploid embryos (%)  5,562 (35.7) 

Full-aneuploid embryos (%) 5,960 (49) 

Mosaic embryos (%) 2,282 (15) 

AIM OF THE STUDY  

We performed a large-scale multicenter study on 
mosaic embryos to examine the patterns and 
prevalence of chromosome specific mosaicisms in 
TE samples. Full-aneuploid embryos were also 
investigated. 

Results 
1. The incidence of mosaic embryos decreased with 
the increasing in maternal age and was inversely 
correlated with the incidence of full-aneuploid 
embryos; 
2.Complex aneuploidy was more frequent (26%) in 
the full-aneuploid group, while segmental 
abnormalities were more frequent (31%) in the 
mosaic embryo group;  
3. In both mosaic and full-aneuploid embryos, single 
segmental is the most represented of segmental 
aneuploidies  
4. Segmental abnormalities decreased with the 
increasing in maternal age in both mosaic and full-
aneuploid groups, while complex increased in full-
aneuplid only; 
5. The chromosomes preferentially affected by full 
aneuploidy and mosaicism are different;  
6. For both mosaic and full aneuploid embryos, 
whole-chromosome trisomy was significantly more 
frequent than monosomy, while segmental trisomy 
was less frequent;  
7. Chromosomes affected by segmental mosaicism 
are differentially influenced by maternal age.  
 

CONCLUSION 
The study provides the largest compilation of mosaic 
embryos to date and demonstrated that distinct 
chromosomes may be at risk of being affected by 
whole-chromosome or segmental mosaicism. The 
different distribution of mosaic aneuploidies 
compared to uniform aneuplodies suggests that 
chromosomes may have different susceptibilities to 
mitotic or meiotic  errors. These results contribute 
to the understanding of the nature and origin of 
mosaic embryos 
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Figure 3. Incidence of mosaic (A) and full-
aneuploid  (B) embryos types according to 
maternal age 
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Figure 1. Incidence of euploid, mosaic and 
aneuploid embryos in 13.804 blastocysts Figure 4. Prevalence of affected chromosomes in 

mosaic (A)  and full-aneuploid  (B) embryos 
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Figure 5. Prevalence of gain/loss and ins/del in 
mosaic (A) and full-aneuploid (B) embryos  
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Figure 6. Prevalence of chromosome  involved in 
segmental insertion (A) and deletion (B) in mosaic 
embryos 
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Figure 2. Prevalence of types of aneuploid in 
mosaic (A) and full-aneuploidy (B) embryos. In the 
expanded plot the prevalence of segmental 
abnormalities in mosaic and full-aneuploid 
embryos.  
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