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 Standard methods of embryo assessment:

Subjective morphology evaluation.

 Search of additional markers of viability

 More information to supplement current criteria for

embryo selection
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 New embryo behavior 

 New categories for embryo evaluation

 Checking the best timing to IVM

 New markers of  implantation: exclusion and 

inclusion criteria

 New algorithm of  embryo selection 

 Validation of  ESD with RCT
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cc2= t3-t2 s2= t4-t3

CC3 = t5-t3cc3= t5-t3 s3= t8-t5

 New embryo behavior 



PÁG.5

s2= t4-t3 s3= t8-t5

cc2= t3-t2 cc3= t5-t3

5-12 h 12-16 h

<0,75 0-3 h
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Time of compaction

70  h
tM
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Incidence rate

5%

>70 horas
95%

*

N= 3532 couples
N= 3782 embryos with KID(Known implantation data)
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30
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50

Contracted No contracted

37,6

48,9

During Blastocyst expansion, embryo is partially or fully

collapsed or contracted one or several times prior to transfer.

N= 507 cases
N= 715 blastocysts

INCIDENCE RATE
19,1% 

Collapse or blastocyst contraction
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With the ESD we can detect triploid zygotes that we

couldn´t detect with a conventional evaluation

Detection of Triploid zygotes

Out of range 
11,5%

17-20h post 
ICSI 88,5%

% TPN

Key Findings of time-lapse research
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 New embryo behaviors 

 New categories for embryo evaluation

 Checking the best timing to IVM

 New markers of  implantation: exclusion and 

inclusion criteria

 New algorithm of  embryo selection 

 Validation of  ESD with RCT
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It seems that the morphological classiffication is not very precise.
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ASEBIR

Time-Lapse 

Evaluation  

Different point of  view…
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Comparing implantation rates

Only morphology criteria, is not able to select the best embryo from a  

cohort.

 It is important to use a combination of  both classifications



PÁG.14

 New embryo behaviors

 New categories for embryo evaluation

 Checking the best timing to IVM

 New markers of  implantation: exclusion and 

inclusion criteria

 New algorithm of  embryo selection

 Validation of  ESD with RCT
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Day 1 or 2

Response 

after

activation
Partenogenetic activation

A23187

8mM 

5 min

Puromycin

10µg/mL

5 hrs
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Late IVM  

(29.5%)

26.3±3.8hrs *

15.7±3.0hrs10.3±4.1hrs *

18.4±2.7h*

13.1±2.7hrs4.8±2.3hrs *

n=26 

>22 hours

Early IVM 

(70.5%)

n=62 

≤22 hours
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Activation

No

activation

(MII)

Incomplete

Activation

(IA)

Normal

Activation(NA)

Abnormal

Activation I

(ANAI)

AbnormaI

Activation II

(ANAII)

(IA+NA+ANAI

+ANAII)
(1PB+0PN)

(1PB+2PB+0PN

)
(1PB+2PB+1PN) (1PB+2PB+>1PN) (1PB+≥1PN)

E-IVM 

(n=62)
57 (91.9%) a 5 (8.0%) 0 38 (61.3%) a 16 (25.8%) a 3 (4.8%)

L-IVM 

(n=26)
21 (80.8%) a 5 (19.2%) 2 (7.7%) 9 (34.6%) b 7 (26.9%) a 3 (11.5%)

Total

(n=88)
78 (88.6%) 10 (11.4%) 2 (2.3%) 47 (53.4%) 23 (26.1%) 6 (6.8%)

The early IVM gives rise to higher %  of normal activation 

compare to late IVM  (61.3% vs. 34.6%)

IN VITRO MATURATION OF OOCYTES AND TIME LAPSE
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 New embryo behavior

 New categories for embryo evaluation

 Checking the best timing to IVM

 New markers of  implantation: exclusion and 

inclusion criteria

 New algorithm of  embryo selection 

 Validation of  ESD with RCT
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Definition: Blastomeres were considered

uneven sized if the average diameter of the

largest blastomere was more than 25% larger

than the average diameter of the small

blastomere.

*
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*

Definition: Embryos were considered

MN at the 4 cell stage when more than

one distinct nucleus was observed in

one (or more) blastomeres.

MN4C Not MN4C
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18,1%

31,2%
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Definition: A cleavage from zygote to

three blastomere embryo or a cleavage

from zygote to two blastomeres in less

than 5 hours.

25.6h 25.8h 27.2h

DC 1-3 Not DC 1-3
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o
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te

2,9%

28,7%

*
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Best

correlation

with

implantation

success

Predictive ability of  embryo implantation
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cc2= t3-t2

t5
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 New embryo behaviors

 New categories for embryo evaluation

 Checking the best timing to IVM

 New markers of  implantation: exclusion and 

inclusion criteria

 New algorithm of  embryo selection 

 Validation of  ESD with RCT
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 t5 (48,8-56,6 h)

 s2 (0-0.75 h)

 cc2 (5-12 h)

Direct Cleavage
Uneven Blastomere
MN in 4 cells
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Grade A Grade B Grade C Grade D

yes no

yes nono yes

A+ A B+ B C+ C D+ D

T5-t2 <25.5 h T5-t2 <25.5 h T5-t2 <25.5 h T5-t2 <25.5 h

yes no yes no yes no yes no

tEB

108-113 h

s3

0-3 h

S3

0-3 h

Based on a 
Logistic Regression model

Tejera and Meseguer, ESHRE (2014)
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Biopsed

Grade A Grade B Grade C Grade D

yes no

yes nono yes

t5-t2

>20.5 h

cc3

11-18h 

cc3

11-18h
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Morphokinetic algorithm based on parameters 
on day 3 and Genetic content

N= 504 embryos
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 New embryo behaviors

 New categories for embryo evaluation

 Checking the best timing to IVM

 New markers of  implantation: exclusion and 

inclusion criteria

 New algorithm of  embryo selection 

 Validation of  ESD with RCT
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New

technology

Conventional

Incubator

Controlled study where patients are

randomly distributed between both

groups.

Where patients were distributed

between both groups before the study

had been designed.
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Patients may not be evenly distributed

between the 2 different incubators which

can affect final conclusions.

:

 Significantly influence pregnancy rates

Uneven distribution between incubators.

Type of  incubator

Own treatment/oocyte

donation

 Transfer day

 Oocyte origin

Nº of  MII

Patient age

Nº of  prvious treatments

Nº of  embryos transferred

 IMCI

 Clinic

Limitation:
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Uneven distribution

This factor gives advantage to TMS (and higher

pregnancy rates than CI

AdvantageDisadvantage

Type of  treatment: autologous or donation

Conventional incubator TMS Incubator
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Disadvantage of  TMS vs 

conventional incubator

19%28%

DisadvantageAdvantage

Transfer day:

Conventional incubator TMS Incubator
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Odds Ratio for clinical pregnancy based on 7305 cycles with 

oocyte retrieval



PÁG.36

- Effect of ESD on clinical pregnancy;  
OR= 1.201 (CI95% 1.059-1.363) p=0.0043

SI

ESD

45%

50%

55%

60%

Ongoing

50%

60%
CI95% 52.9-68.5

SIESD

+ 20%

(IC95% 5.8-37.0%)
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 New embryo behaviors

 New categories for embryo evaluation

 Checking the best timing to IVM

 New markers of  implantation: exclusion and 

inclusion criteria

 New algorithm of  embryo selection 

 Validation of  ESD with RCT
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Randomized Control Trial
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Randomized Control Trial
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Embryo category N total N implanted Implantation 

Embryo 

category Implantation 

[#]513 [#] [%] [%]

A+ 122 74 60.6
A 52.9

A- 80 33 41.2

B+ 46 24 52.2
B 43.9

B- 36 12 33.3

C+ 67 30 44.8
C 39.5

C- 52 17 32.7

D+ 28 13 46.5
D 29.3

D- 30 4 13.3

E 51 7 13.7 E 13.7
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Hypothesis

More Observations 
Better Selection

Less Disturbance
Better Development

HEPA 

particle filter

VOC

carbon filter

UV-light

decontaminationTrigas

mixing

>120 L/hr

Air circulation
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Morphokinetics are related with morphology but it is necessary to

combine both of them for embryo selection

 Embryo time-lapse analysis makes it possible to identify the best

moment of IVM.

 Time-lapse provides new markers of implantation with rigor and

objectivity: exclusion and inclusion criteria

 Algorithm for embryo selection has been established, but the

variables could change, so, each lab should develop its own algorithm

 Kinetics are related with chromosome content

 The clinical use of time-lapse for embryo selection is able to

improve reproductive outcome.


