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INTRODUCTION
	The success of an IVF cycle depends on numerous factors. including the selecting the best embryo for transfer remains a challenge with embryologists. Following the studies apply preimplantation genetic screening or analyse the metabolic products of embryos to choose the embryo for transfer. So far. select embryos transferred based on morphological characteristics is still an effective method. especially in the IVF center in Vietnam. 
	There have been standard international protocols with purposes of selecting 1 to 2 the highest quality embryos for transfer. In Vietnam. there were studies that has also published the morphological characteristics of human embryos cultured in vitro on day 1. day 2 and day 3. There was not a systemic study of morphological characteristics on day 5 (blastocyst stage) announced or published. Moreover. no study has yet determined the relationship between day 3 andh day 5 embry. for building a sequential embryo selection system that helped to selecte the most potential embryos for transfer. So that help to improve the result of an IVF cycle and reduce the multiple pregnancies continuity allows selected most potential embryos in order to improve the success rate and reduce the risk of multiple pregnancies.
	For the reasons. we perform the thesis: "A study on the morphology and sequential evaluation of  human embryos on day 3 and day 5 of IVF patients"
The purposes:
1.Identify the morphological characteristics of day 3 and day 5 embryos cultured in vitro.
2. Assess the morphological correlations of day 3 and day 5 embryos and initially evaluated results of sequential embryo selection in culturing the day 3 and day 5 embryos.
Summary of new main scinetific contribution of the thesis
	The study conducted on 181 IVF 's cycles with 1323 day 3 embryos and 184 day 5 embryos. has announced specific measures information and the morphological characteristics of day 3 and day 5 embryos. The thesis has built a correlate equation between the embryo's diameter. the thickness of zona pellucida with the morphological characteristics of day 3 embryos. The thesis also shown that there were correlations between morphological characteristics of  day 3 and day 5 embryos. This is a useful reference in the field of embryology. assisted reproduction. and particularly in the field of human IVF.
	The thesis is the basics for recommending to apply a new method of sequential embryo selection in culturing and choosing embryos for transfer. This method allows to select the highest potential embryos. so that improving the result of IVF cycle.
	This study is a scientific proof to provide fertility clinicians with urgent and practical guidelines.  
Thesis Structure
	The thesis includes 140 pages: 2 pages of introduction. 34 pages of reviews. 22 pages of objects and methods. 41 pages of results. 37 pages of discussions. 2 pages of conclusion. 2 pages for recommendation and study suggestion. The references included 110 fulltext of English and 10 ones in Vietnamese.
Chapter 1: REVIEWS
1.1 Human embryos at the cleavage and blastocyst stage
1.1.1 The correlation between morphological characteristics of day 3 embryos and IVF success
	
	In general. the quality classification of day 3 embryos based on the characteristics: 
	(1) Number of blastomeres
	(2) Fragmentation
	(3) Even or uneven of blastomeres
	(4) Multinuclei blastomere
	Number of blastomeres is an essential forecasting criterion for evaluating the implantation rate and pregnancy rate of IVF's cycle. 
	The level of fragmentation are divided into 3 types: 	
	- Mild: 		Fragmentation <10% total volume of embryo
	- Medium: 	Fragmentation seizes from 10% to 25% of  total 				volume of embryo
	- Hard: 		Fragmentation >25% total volume of embryo
	In 2012. Prados announced a criteria of blastomeres symmetry in cleavage stage. Accordingly. if the embryo has diameter does not exceed 20% of the diameter of a larger embryo is regarded as symmetry in size.
1.1.2 The morphological characteristics of day 5 embryo
	The blastocysts' criteria are based on 3 keys:
	- Expansion and hatching (EH)
	- Trophectoderm (TE)
	- Inner Cell Mass (ICM)
	The blastocyst expansion and hatching related to the outcome of blastocyst transfer. ICM is important role in accessing the prognosis of live birth rate and early abortion.
	TE is a mass compounded of smaller cells than ones of ICM. The TE coated outside and adjacent to the zona pellucida. The TE is important role in assissted hatching and implantation of embryo. 
	Both of ICM and TE are divided into 3 types. that based on the number of cells and cohesion between them.
	In 2011. Ahlstrom supposed that TE was more important than ICM in prognosis of implantation rates and live birth rates.
1.2 Studies on sequential embryo selection
	Sequential embryo selection (SES) is a systemic gathering data of embryo development parameters in vitro since fertilization to transfer time. using the typically morphological characteristics of human embryos. Sequential embryo selection allows to find out the highest potential embryo for embryo transfer. 
	Some studies have pointed out the limitations when using only morphological characteristics of zygotes or cleavage embryos for selecting the embryo for transfer. From the conclusion of the studies.  there was a problem that we should utilised the sequential. continue information of individual embryo from day 1 to the transfered day. The data helped to choose easily the best embryo for implantation.
Therefore there have been many studies supported the use of the time-lapse incubator as an advanced method for culturing. monitoring and choosing the embryo for transfer during the last 5 years. The system has been able to collect whole data about the embryo development in vitro. so that build an overview systemic documents made the dicision of selecting potential embryos advantage.
	However. the embryologists remain to debate the issue of whether to apply time-lapse incubators in culturing embryo. Besides. when comparing price between the time-lapse and ordinary incubator. this will be a matter to be considered. The higher investment for time-lapse system was main reason that they were not choosen. especially in the developing countries. like as in Vietnam.
	So far. in Vietnam. there have not been studies have evaluated the advantages and the combination of sequential embryo selection to choose embryo transfer on dat 3 or blastocyst stage.
Chapter 2: MATERIALS AND METHODS
2.1 Materials
2.1.1 Objects
	Including 1323 day 3 embryos and 184 blastocysts of 181 patients in the Center of trainning and researching advanced embryological technology. Vietnam Military Medical University in the period from 2012 to 2014.
	The patients were divided into 3 groups:
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]	- Group 1: 441 embryos of 61 patients transfer on day 3. without sequential embryo selection (SES) to select embryos.
	- Group 2: 452 embryos of 61 patients transfer on day 3. with SES  to select embryos.
	- Group 3: 184 blastocyst (prolonged culturing from 430 day 3 embryos) of 59 patients transfer on day 5. with SES  to select embryos.
Criteria of material selection
	- Age ≤ 35 years
	- The endometrium in the range of 8mm to 14mm.
	- At least 8 oocytes obtained in retrieved day.
	- At least two 7-8 blastomered embryos on day 3 of IVF
Elimination criteria for selected material
	- Any case does not meet above selection criteria
	- Malformations of uterine or vagina.
	- In cases of oocyte or embryo by donors.
2.1.2 Research Site
	The Center of trainning and researching advanced embryological technology. Vietnam Military Medical University.
2.1.3 Period of study
	From December. 2011 to June. 2014.
2.2 Method		     
2.2.1 Study design
          This is a prospective descriptive study.
2.2.2 Sample size
* Using formula to compare 2 ratios:

	n: 	minimal sample size
	Zα/2 = 1.96	Zβ = 0.84
	p1: 	prenancy rates of day 3 embryo transfer
	p2: 	prenancy rates of day 5 embryo transfer
	p = (p1+ p2)/2			∆ = p1- p2
	Pregnancy rates of day 3 and day 5 embryo transfer respectively were 43.5% and 69.2% (Frattarelli 2003): p1 = 0.435 và p2 = 0.692
	Applied in the stuydy: n = 57.6
* Estimate blastocyst formation rate: 
	



n: 	minimal sample size 
Z1- α/2  = 1.96
p: Blastocyst formation rate.
Sample size will be greatest when the ratio is 50%	 (p = 0.5).
d: Absolute error 5%
	Thus. the minimum number of day 3 embryos is 385 embryos.
2.2.3 Method and techniques
Oocyte retrive: Ova will be taken by aspiration through vagina under ultrasound guidance vaginally after trigger injection from 34 to 35 hours earlier..
IVF and ICSI
- For in vitro fertilization. ova will be fertilised in the culture box with 4 wells that sperms has been prepared. 
- For intra cytoplasmic sperm injection. ova will be cleaned corona cell mass and are fixed by the holding pipette. Sperms that is set up in pipette injected into the cytoplasm of the oocyte. 
Embryo Transfer: Apply the consensus of the embryo quality to classify and choose embryo for transfer. 
	+ Group1: Without SES to select embry for transfer on day 3.
	+ Group2: With SES to select embry for transfer on day 3.
	+ Group3: With SES to select embry for transfer on day 5.
Timing of evaluating embryo quality: Timing for observation of the quality of: zygote's was 17 ± 1 hours; day 3 embryo's was 68 ± 2 hours and blastocyst's was 116 ± 2 hours. since timing that oocytes were exposed to sperms.
2.2.4 Evaluation of morphological structure of embryo
	The embryos were classified according to the Istanbul consensus on embryo assessment of ALPHA in 2011.
2.2.5 Data collection: 1323 day 3 embryos and 184 blastocysts were photographed and measured by specialized software named RI of Research Instruments (UK). 
*Study variables
- Variables of sample characteristics: mother's age. period of infertility. types and reasons of infertility. The concentration of FSH. LH. E2 early menstruation. ovarian stimulating protocol. total FSH dose. number of follicles and oocytes. IVF techniques.
- Variables of embryos: the special morphology of zygotes. day 3 embryos' (diameter. ZP's thickness. number of blastomere. fragmentation). blastocyst's (diameter. ZP's thickness. the morphology of ICM and TE).
- Variable relating to results of IVF cycle: number of embryo to transfer. concentration βhCG on 14th day after embryo transfer . the number of aminiotic sacs. pregnancies. living fetus.
2.2.6 Data analysis
Collected data was analysed by program SPSS 13.0 for Window.
2.2.7 Ethical issues in the thesis
	- The administrative procedures in the study were taken exactly according to Vietnam law in the field of assissted reproductive technology.
	- Patients voluntarily agreed to participate the study. They filled out the applications for ART voluntarily.
	- Measure variables were collected through the photographers. Period to take photograph controlled under 2 minutes to ensure that does not affect the quality of embryos.
Chapter 3: RESULT
3.1 The characteristics of sample
* The average of mother's age and infertility period
Table 3.1 The average of age and infertility period in 3 groups
	
	Group 1
	Group 2
	Group 3
	p

	Age
	29.9 ± 2.9
	30.9 ± 2.4
	30.2 ± 2.5
	[bookmark: OLE_LINK7][bookmark: OLE_LINK8]>0.05

	Infertility period
	[bookmark: OLE_LINK5][bookmark: OLE_LINK6]5.4 ± 2.3
	5.9 ± 3.05
	5.8 ± 2.8
	>0.05


	There were no differences in age and period of infertility between the study groups (p>0.05).
* Features of ovarian stimulation
Table 3.5 Features of ovarian stimulation
	Parameter
	Study groups
	p

	
	Group 1
	Group 2
	Group 3
	

	FSH dose (IU)
	1392.2 ± 280.5
	1444.7 ± 253.7
	1425.0 ± 295.8
	>0.05

	E2D8
(ng/mL)
	1451.3 ± 862.2
	1407.2 ±1103.4
	1571.7 ± 980.9
	>0.05

	Num of follicles
	14.39 ± 7.41
	14.33 ± 6.13
	15.07 ± 5.22
	>0.05

	Num of oocytes
	10.28 ± 2.80
	10.39 ± 2.49
	10.42 ± 2.47
	>0.05


p were calculated according to one way ANOVA analysis of variance
	There were no differences in the concentration of E2. total FSH dose. number of follicles and oocytes between 3 study groups (p>0.05).
3.2 The morphology of day 3 embryos
3.2.1 The morphological features of day 3 embryos
* Classification of day 3 embryo's quality of 3 groups
Table 3.9 The classification of day 3 embryos quality
	
	Study groups
	Total

	
	Group 1
	Group 2
	Group 3
	

	Good
	125
(28.4 %)
	130
(28.8 %)
	119
(27.6 %)
	374
(28.3 %)

	Fair
	188
(42.6 %)
	200
(44.2 %)
	186
(43.3 %)
	574
(43.4 %)

	Poor
	128
(29.0 %)
	122
(27.0 %)
	125
(29.1 %)
	375
(28.3 %)

	Total
	441
(100 %)
	452
(100 %)
	430
(100 %)
	1323
(100 %)


	There were no differences in the quality of day 3 embryos between 3 study groups (p>0.05).

3.2.2 The measurement parameters of day 3 embryos
 (
2
) (
3
) (
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)* Diameter and ZP's thickness of day 3 embryos in 3 study groups
Table 3.11 Compare the diameter and ZP's thickness of day 3 embryos between study groups
	Study groups
	n
	Diameter
 (μm)
	p
	ZP's thickness
 (μm)
	p

	Group 1
	441
	154.0 ± 2.5
	>0.05
	15.7 ± 1.4
	>0.05

	Group 2
	452
	154.4 ± 2.7
	
	15.6 ± 1.3
	

	Group 3
	430
	154.1 ± 2.6
	
	15.7 ± 1.4
	


p were calculated according to one way ANOVA analysis of variance
	There were no differences in ZP' thickness and diameter of  day 3 embryos of 181 patients in 3 study groups (p>0.05).
* The correlation between the number of blastomeres and diameter. ZP's thickness of day 3 embryos
	The correlate formula between the number of blastomeres and diameter of day 3 embryos (Pearson's r = 0.67):
Diameter (μm) = 145.65 + (Num of blastomeres) x 1.31
	The correlate formula between the number of blastomeres and ZP's thickness of day 3 embryos (Pearson's r = 0.67):
ZP's thickness (μm) = 18.38 - (Num of blastomeres) x 0.41
* The correlation between the fragments (%) and diameter. ZP's thickness of day 3 embryos
	The correlate formula between the fragments (%) and diameter of day 3 embryos (Pearson's r = - 0.55):
Diameter (μm) = 155.96 - (% Fragments) x 0.11
The correlate formula between the fragments (%) and ZP's thickness of day 3 embryos (Pearson's r = 0.3):
ZP's thickness (μm) = 15.19 + (% Fragments) x 0.03
* The correlation between the quality and diameter. ZP's thickness of day 3 embryos.
Table 3.13 Compare the embryo's parameter in groups were different from the quality according to ALPHA consensus
	Classification
	n
	Diameter (μm)
	ZP's thickness (μm)

	Good
	374
	155.8 ± 1.6
	15.1 ± 1.4

	Fair
	574
	154.5 ± 2.3
	15.7 ± 1.2

	Poor
	375
	152.1 ± 2.5
	16.1 ± 1.3

	r
	
	0.54
	-0.29


 p<0.01 were calculated according to ANOVA analysis of variance
 r Pearson's correlation coefficient
	There were differences statistically significantly in the diameter. ZP's thickness between groups divided according to the quality of day 3 embryos (p< 0.01).
3.3 The blastocysts' morphological features
	The blastocyst's formation rate was 42.8 percent (184/430). 
* The correlation between ICM and TE
	Considering the correlation between ICM and TE of 162 blastocyst (including: 159 degree 3 and 3 degree 4 blastocysts).  	
Table 3.14 The correlation between the morphological characteristics of ICM and TE
	TE
	ICM
	Total
	p<0.01
r = 0.55

	
	A
	B
	C
	
	

	A
	21
	1
	-
	22
	

	B
	39
	41
	10
	90
	

	C
	-
	40
	10
	50
	

	Total
	60
	82
	20
	
	


  p were calculated according to Fisher's Exact test
	There were directly correlation between the morphological features of ICM and TE of 162 blastocysts. 
* The blastocysts' quality classification according to ALPHA's consensus on assessment embyo
Table 3.15 The quality classification of 184 blastocysts
	
	Blastocyst's quality
	Total

	
	Good
	Fair
	Poor
	

	Quantity (n)
	61
	81
	42
	184

	Ratio (%)
	33.2
	44.0
	22.8
	100


* The average of diameter and ZP's thickness of blastocysts
	We measured the diameter and ZP's thickness of only 181 embryos in total 184 blastocysts.
Table 3.16 The blastocysts diameter and ZP's thickness
	n = 181
	Measurement parameters

	
	Average
	Maximum
	Minimum

	Diameter μm)
	176.9 ± 10.4
	203.1
	159.6

	ZP's thickness (μm)
	10.2 ± 2.2
	16.0
	4.3


* Compare the blastocyst size according to the blastocyst's quality
Table 3.17 The measurment according to the blastocyst's quality
	Quality
	n
	Diameter (μm)
	ZP's thickness  (μm)

	Good
	58
	181.7 ± 8.5
	9.4 ± 2.2

	Fair
	81
	178.2 ± 10.3
	10.1 ± 2.2

	Poor
	42
	168.1 ± 7.2
	11.7 ± 1.3

	r
	
	0.47
	- 0.38


p<0.01 were calculated according to ANOVA analysis of variance
	There was a direct correlation between the quality and diameter of blastocysts (p < 0.01). There was differences in ZP's thickness between blastocysts differed from the quality (p< 0.01).
3.4 Correlation in morphological features of day 3 and day 5 embryos
3.4.1 The correlation between features of day 3 embryos and formation of blastocyst
Table 3.18 The blastocysts' formation of day 3 embryos differed from the number of blastomeres
	Num of blastomeres
	n
	Blastocyst formation

	
	
	Quantity
	Ratio

	≤ 4 blastomeres
	24
	2
	8.3 %

	5-6 blastomeres
	184
	36
	19.7 %

	7-8 blastomeres
	205
	134
	65.4 %

	≥ 9 blastomeres
	17
	12
	70.6 %

	Total
	430
	184
	42.8 %


 p< 0.01 was calculated from Fisher's Extract test
Pearson's  r = 0.45
	There was a direct correlation between the number of blastomeres of day 3 embryos and the ability to form blastocyst.
Table 3.20 The blastocysts' formation of day 3 embryos 
differed from the quality
	The quality of 
day 3 embryo
	n
	Blastocyst formation
	p

	
	
	Quantity
	Ratio
	

	Good
	119
	82
	68.9 %
	< 0.01

	Fair
	186
	76
	40.9 %
	

	Poor
	125
	26
	20.8 %
	

	r
	430
	0.49
	


 p was calculated according to Chi square test
	There was a direct correlation between the quality of  day 3 embryos and the ability to form blastocyst.

3.4.2 Correlation between qualities of day 3 and day 5 embryos
*The correlation between number of blastomere and blastocyst's quality
Table 3.21 The correlation between EH. ICM. TE of day 5 embryos and the number of blastomeres of day 3 embryos.
	Blastocyst's features
	Number of blastomeres 
of day 3 embryos
	Total

	
	≤ 4
	5-6
	7-8
	≥ 9
	

	EH
	1
	
	2
	1
	
	3

	
	2
	1
	11
	7
	
	19

	
	3
	1
	23
	126
	9
	159

	
	4
	
	
	
	3
	3

	p<0.01 và r = 0.41
	184

	ICM
	A
	
	1
	48
	11
	60

	
	B
	1
	12
	68
	1
	82

	
	C
	
	10
	10
	
	20

	p<0.01 và r = 0.45
	162

	TE
	A
	
	
	14
	8
	22

	
	B
	
	12
	74
	4
	90

	
	C
	1
	11
	38
	
	50

	p<0.01 và r = 0.37
	162


	There were correlations between the number of blastomeres of day 3 embryos and EH. ICM. TE of blastocysts.
* The correlation between the qualities of day 3 and day 5 embryos
Table 3.24 The correlation between the qualities of day 3 
and day 5 embryos
	Quality of blastocyst
	Quality of day 3 embryos
	Total

	
	Good
	Fair
	Poor
	

	Types
	Good
	42
(51.2 %)
	18
(23.7 %)
	1
(3.8 %)
	61

	
	Fair
	35
(42.7 %)
	36
(47.4 %)
	10
(38.5 %)
	81

	
	Poor
	5
(6.1 %)
	22
(28.9 %)
	15
(57.7 %)
	42

	Total
	82
(100 %)
	76
(100 %)
	26
(100 %)
	184

	
	p < 0.01 và r = 0.47


	There was a direct correlation between the quality of day 3 embryos and ones of blastocysts.
3.5 Initial assessment of sequential embryo selection (SES) in culturing day 3 and day 5 embryos
3.5.1 Initial assessment of SES in culturing day 3 embryos
Table 3.25 Distribution of 452 day 3 embryos with SES 
from day 1 to day 3
	Day 1
classification
	Day 3 classification
	Total

	
	Good
	Fair
	Poor
	

	Z1
	78
	52
	24
	154

	Z2
	41
	71
	31
	143

	Z3
	11
	67
	49
	127

	Z4
	-
	10
	18
	28

	Total
	130
	200
	122
	452


 p<0.01 was calculated according to Chi square test
 r =0.4 was Pearson's correlation coefficient 
	There was correlation between qualities of day 1 and day 3 embryos. 
3.5.2 Initial assessment of SES in culturing blastcyst
Table 3.26 Correlation between SES of day 1. day 3 embryos 
and the quality of blastocyst
	Day 1
	Day 3
	Day 5
	Total

	
	
	Good
	Fair
	Poor
	

	Z1
	Good
	30
	22
	2
	54

	
	Fair
	9
	15
	8
	32

	
	Poor
	-
	2
	6
	8

	Z2
	Good
	11
	11
	2
	24

	
	Fair
	6
	13
	5
	24

	
	Poor
	-
	5
	6
	11

	Z3
	Good
	1
	2
	-
	3

	
	Fair
	3
	8
	6
	17

	
	Poor
	1
	3
	3
	7

	Z4
	Good
	-
	-
	1
	1

	
	Fair
	-
	-
	3
	3

	Total
	
	184


 p<0.001 was calculated from Fisher's Extract test 
Pearson's r = 0.3 
	There was a direct correlation between the blastocyst's quality and SES of day 1 and day 3 embryos.
3.6 Compare the results of day 3 and day 5 transfer with SES
*Implantation rates of 3 study groups
Table 3.29 Implantation rates in study groups
	Study groups
	Num of transfered embryos
	Num of amnion sacs
	Implanta-tion rate (%)
	p

	Nhóm 1
	155
	32
	20.6 %
	p1.2 = 0.07
p2.3 = 0.32
p1.3 = 0.005

	Nhóm 2
	134
	41
	30.6 %
	

	Nhóm 3
	98
	37
	37.8 %
	


p was calculated according to Chi square test (p1.2; p2.3; p1.3.  values were discribed comparing between study groups)	
	Using SES in selecting the embryos for transfer increased the implantation rate. especially in group 3 (day 5 transfer with SES).
* Compare pregnancy rates of study groups
Table 3.30 Compare the pregnant rates of 3 groups.
	Study groups
	Pregnancy rates

	
	Chemical
	Clinical

	
	Quantity
	p
	Quantity
	p

	Group 1 
(n = 61)
	23
(37.7 %)
	p1.2 = 0.71
p2.3 = 0.73
p1.3 = 0.37
	19
(31.1 %)
	p1.2 = 0.45
p2.3 = 0.48
p1.3 = 0.10

	Group 2 
(n =61)
	26
(42.6 %)
	
	24
(39.3 %)
	

	Group 3 
(n = 59)
	28
(47.5%)
	
	28
(47.5%)
	


 p was calculated according to Chi square test
	There were no differences in pregnancy rates between 3 study groups (with p > 0.05).

* Compare the live birth rates between study groups
Table 3.31 The live birth rates in groups
	Study groups
	Live birth rates

	
	Quantity
	Ratio
	p

	Group 1 (n = 61)
	15
	24.6 %
	p1.2 = 0.24
p2.3 = 0.37
p1.3 = 0.03

	Group 2 (n =61)
	22
	36.1 %
	

	Group 3 (n = 59)
	27
	45.8 %
	


p was calculated according to Chi square test
	Using SES in selecting the embryos for transfer increased the live birth rate. especially in group 3 (day 5 transfer with SES).    
* Compare the number of amnion sacs and foetus in 3 groups
Table 3.32  Number of amnion sacs and live births
	Study groups
	Số bệnh nhân có
	Số BN có

	
	1 túi ối
	2 túi ối
	3 túi ối
	1 thai sinh sống
	2 thai sinh sống

	Group 1
	11 pts
	6 pts
	3 pts
	7 pts
	8 pts

	Group 2
	10 pts
	14 pts
	1 pts
	11 pts
	11 pts

	Group 3
	19 pts
	9 pts
	-
	22 pts
	5 pts


Compare the number of amnion: p1.2 = 0.22 ; p2.3 = 0.13 ; p1.3 = 0.13
Compare the number of live births: p1.2  = 0.38 ; p2.3 = 0.04 ; p1.3 = 0.004
	Using SES in selecting the embryos for transfer decreased the multiple - pregnancy rate. especially in group 3 (day 5 transfer with SES) (p<0.01).
Chapter 4: DISCUSSION
4.1 Morphological features of day 3 embryos
4.1.1 Day 3 embryos characteristics
* The quality classification of day 3 embryos according to the consensus on assessment embryos  
	The ratio of good. fair and poor quality of day 3 embryos in group 1 was respectively 28.3 %; 42.6 %  and 29%. In group 2. these ratios respectively was 28.8%; 44.2% and 27%. Also in group 3. these ratios sequentially was 27.7%; 43.3% and 29.1% (Tab 3.9). Perhaps. the ratio of good quality embryos in group 3 was even lower than 2 other groups. However. there were not the differences in the ratios of quality embryos between groups (p>0.05).
4.1.2 Day 3 embryos' diameter, ZP's thickness and the correlation to the morphological characteristics
	The average thickness of zona pellucida was 15.7 ± 1.4 μm in group 1; 15.6 ± 1.3 μm in group 2 and 15.7 ± 1.4 μm in group 3. Day 3 embryos' average diameter was 154.0 ± 2.5 μm in group 1; 154.4 ± 2.7 μm in group 2 and 154.1 ± 2.6 μm in group 3 (Tab 3.11). There were no differences stastistically in embryos' diameter and ZP's thickness of day 3 embryos between study groups.
4.2 The morphological characteristics of blastocysts
* The ratio of blastocyst formation
	In the thesis, the ratio of blastocyst formation was 42.8% (184 blastocysts formed from the culturing of 430 day 3 embryos). This ratio was similiar to the results of some studies such as Guerif (2011), Yang (2012) and Tao (2013). In 2011, Gueriff studied on infertility couples with the mother's age under 36 years, the ratios of blastocyst's formation were respectively 41% and 56% in 2 reserch groups. 
* Disscuss on the blastocyst diameter
	The average diameter of blastocyst in the study was 176.9 ± 10.4 μm. The diameter in good quality blastocysts was 181.7 ± 8.5 μm, while the diameters of fair and poor quality blastocysts respectively were 178.2 ± 10.3 μm and 168.1 ± 7.2 μm. There were differences significantly in the diameters between groups differed from the blastocyst's quality with p value under 0.01 (Tab 3.16 and 3.17). There was a direct correlation between diameters and qualities of blastocyst. The correlation coefficient Pearson's was 0.47 (p<0.01).
	The better quality blastocysts had a higher potential, that expressed through the EH's development of blastocyst. That made the diameter longer and ZP's thickness thinner. Our result was consistent with Shapiro's in 2008.	
4.3 The correlation in morphology between day 3 and day 5 embryos
4.3.1 The correlation between day 3 embryos morphological features and the ability of blastocyst formation
	The ratio of blastocyst formation was 68.9% in group of good quality embryos on day 3. The ratio reduced in groups of fair and poor quality embryos were respectively 40.9% in group of fair quality embryos and  20.8% in group of poor quality (Tab 3.20).
	The difference exposed the value of consensus on assessment embryos. So far, there are no studies on the application of new classification according to the consensus on assessment embryos and  the forcast ability of blastocyst formation.
	Thus, if a patient has 2 very good quality day 3 embryos, the probability of blastocyst formation will be 90.4%.
4.3.2 The correlation in the quality between day 3 and day 5 embryos 
	There were the differences in distributions according to the blastocyst's quality between the day 3 embryo's groups with the other quality ( p < 0.01). With correlation coefficient Pearson's was 0.47, that show there was a direct correlation in quality between day 3 and day 5 embryos when cultured in vitro.
	In 2012, Braga et al recognised the correlation between the combination of quality of day 2, day 3 embryos and blastocysts formed from the above embryos. 
4.4 Initial application sequential embryo selection (SES) in cuturing day 3 and day 5 embryos.
* Use SES for collecting more data of embryos
	Sequential embryo selection is not a new system of classifying embryos quality. It is only information storage systerm of each embryo cultured separately that helped to collect full information of embryo from day 1 to day of embryo transfer. In order to assess the quality of each embryos continuously, the embryo must be separately cultured in single little volume. Therefore, at the time for embryo transfer we will be ready with more information about embryos for decide exactyly the embryo for transfer.
* Initial assessment of SES in cuturing the day 3 embryo
	 When 452 day 3 embryos in group 2 (with SES) were evaluated the quality, we found a correlation in quality between day 1 and day 3 embryos. In 154 Z1 embryos of day 1, the ratios of good, fair and poor day 3 embryos respectively were 50.6%; 33.8% and 15.6%. In 143 Z2 embryos, The ratios respectively were 28.7%; 49.6% and 21.7% (Tab 3.25). The correlation coefficient Pearson's was 0.4; that show the direct correlation in the quality of day 1 and day 3 embryos. In 2008, Liu Q found the ratio of good quality day 3 embryos formation increased in group of Z1 according to the Scott classification. The ratio reduced in groups of Z3 or Z4 embryos.
* Initial assessment of SES in cuturing the blastocyst
	In 54 blastocysts formed from the embryos of Z1-N3T, there were 30 good quality blastocysts (ratio of 55.6%). While in 32 blastocysts formed from the embryos of Z1-N3TB, there were only 9 good quality blastocysts (ratio of 28.1%). The ratio decreased respectively in groups with lower SES from day 1 to day 3 embryos. There was a statistically significant difference with  p value was under 0.001. There was a correlation between the quality of embryos applied the SES from day 1 to day 3 and quality of blastocysts formed. The correlation cofficient Pearson's was 0.3 ( with p<0.01). Our results were similiar to the statements of Conaghan et al (2013).  He recommended combining day 3 embryos morphological characteristics with the full data of the embryos collected before in selecting the best blastocyst, in order to improve the success rate.
4.5 Comparing the results of day 3 and day 5 embryo transfer with SES 
* Comparing the implantation, pregnancy rates between 3 groups 
	There was a difference in implantation rates between group 1 and group 3 with p1,3= 0.005. There were not the differences between group 1 and group 2 or between group 2 and group 3. However, with p values of p1,2 = 0.07 and p2,3 = 0.32 show the tendency of appering the difference in implantation rate between group 1 and group 2 in case of the sample size increases. This shows that application of SES will increase the implantation rate. 
	In 2011, Hendawy when comparing the results of day 3 and day 5 embryos transfer found the ratio in day 3 and day 5 transfers respectively were 12.57% and 21.40%. In 2013, Tao announced the implantation rate of blastocyst transfer was 36.7% in group of fair quality blastocyst and 40.9% in group of good qualtiy. The rate of age under 35 years was 29.2% announced in the study of Lee. 
	The clinical pregnancy rates were 31.1% in group 1; 39.3% in group 2 and 47.5% in group 3. Although the clinical pregnancy rate was the highest in group 3, but there were no differences in the ratio between 3 study groups with p values was p1,2 = 0.45 ; p2,3 = 0.48 and p1,3 = 0.1 (Tab 3.30). The trend shows that while increasing the sample size appears the difference in the rate between group 1 and group 3. Especially, there were 4 cases in group 1 and 2 cases in group 2 that found have the chemical pregnancies but not continue to form the clinical pregnancies. There were no the same cases in group 3. Inspite of reducing the quantity of embryos transfered in group 3 while comparing to the group 1 and group 2, there were no differences in the implantation rates and pregnancy rates between study groups. Sequential embryo selection allowes whether selecting better the most potential embryos, in order to increase the implantation ability of embryo. Although the number of embryos transfered diminished between the groups, the rates of implantation and pregnancy were similiar between study groups. 
* Live birth rates in study groups
	The live birth rates were 24.6% in group 1; 36.1 % in group 2 and 45.8% in group 3. The live birth rate in group 3 was significant higher than in group 1 with p value was p1,3 = 0.03. However the LB rate is higher in group 2 than group 1, there were no differences in the LBR between group 1 and group 2 or between in group 2 and group 3 with p1,2 = 0.24 and p2,3 = 0.37.  
	Heitmann rocognised the LBRs in 109 asians were 47% and  42.8% respectively in groups transferred blastocysts with good and fair quality. LBR of fress blastocyst transfer was about 38-40% in the study of Lee T.H. Especially in group of single blastocyst transfer with application of sequential embryo selection, the LBR was 51.8% in Thompson's results. 
* Comparing the number of live birth foetus and amnion sac
	In fact, if a system or evaluation selection of embryo quality is not capable to choose the highest potential embryo, embryologists often select a solution that enhance the quantity of embryos transferred in order to increase efficiency of IVF's cycle. This leads to mutiple pregnancy rate also increased. 
	There were satistically significance differences in the multiple pregnancy rates between study groups (p < 0.05).
CONCLUSION
1. The morphological features of day 3 and day 5 embryos
	The morphological characteristics of day 3 embryos: The embryos' diameter was 154.2 ± 2.6 μm; ZP's thickness was 15.7 ± 1.4 μm. There were correlations between embryos' size, ZP's thickness and  number of blastomere, symmetry, fragments and quality of day 3 embryos. The good day 3 embryos had longer diameter and thinner ZP's thickness than the poor embryos's. The ratios of good, fair and poor day 3 embryos were respectively 28.3%; 43.4% and 28.3%.
	The morphological characteristics of blastocysts: The rate of blastocyst formation was 42.8%. The blastocyst's diameter was 176.9 ± 10.4 μm; ZP's thickness was 10.2 ± 2.2 μm. There were correlations between blatocyst's diameter, ZP's thickness and blastocyst's quality. The good blastocysts had longer diameter and thinner ZP's thickness than the fair and poor blastocysts.
2. Evaluate the morphological correlation between day 3 and day 5 embryos and initially assess the application of SES in selecting the best embryos for transfer
	There were significant correlations between number of blastomeres, fragments, quality of day 3 embryos and the rates of blastocyst's formation. The ratio of blastocyst's formation was 68.9% in group of good day 3 embryos; 40.9% in group of fair quality embryos and 20.8%  in group of poor quality ones. 
	Day 3 embryo morphology did not only correlate to the ability to form blastocyst, but also correlate to the quality of blastocysts formed. However, the grade of correlation was weak. There was 51.2% the good blastocysts formed from the good quality day 3 embryos. Meanwhile there was only 23.7% and 3.8% good blastocyst formed from 2 groups of fair and poor quality day 3 embryos.
	Sequential embryos selection (SES) did not affect the quality of cultured embryos, so that there were no differences in the pregnancy rates between study groups. But the reason that the quantity of embryos transferred was reduced when using SES decreased the rate of multiple pregnancy.
	Blastocyst transfer with SES increased the live birth rate, reduced the number of embryos transferred and decreased the mutiple pregnancy rate. The live birth rate of blastocyst transfer with SES was 45.8%.

RECOMMENDATION
	When selecting the embryo for transfer, especially at IVF centers have no time-lapse incubator, would consider to apply SES for selection of day 3 and day 5 embryos, in order to increase the ability to choose the highest potential and to increase the success of IVF cycle. 
	IVF clinicians should consult patients about the blastocyst transfer only apply to cases where there are at least 2 good quality embryos in day 3, especially the cases with PGD or PGS need to culture to day 5. They should also consult patients with less than 2 good day 3 embryos about the blastocyst transfer. These circumstances should aplly to transfer on day 3.
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