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The final, and perhaps the most crucial, 
procedure in IVF.

Refers to a step in the process of assisted 
reproduction in which embryos are placed into 

the uterus of a female with the intent to establish 
a pregnancy.
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Needs care and attention…

EMBRYO TRANSFER



EMBRYO TRANSFER - EVOLUTION
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Healy et al, 2015



EMBRYO 
TRANSFER

Loading the catheter:
Volume
Method
Time interval

Mucus removal
Hydrossalpinge removal
Mock transfer
Location of embryo
Ultrasound-guided
Pressure of injection

Bed rest
Acunpuncture
Sexual intercourse
Medication

What elements really matter?

Embryo selection
 - Quality
- PGT
- AI
- Cleavage vs blastocyst stage
- Frozen vs fresh embryo transfer

Operator skills

Embryo culture media:
- Sequential vs one-step
- HA enriched
- GM-CSF enriched

Oxygen concentration
Air quality
pH and osmolarity

Catheter
 - Softness
- Diameter
- Shape of the tip
- Rotation
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RECOMMENDATIONS

Urbina et al, 2015
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Saravelos 2019

Kovacs, 1999



RECOMMENDATIONS
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Saravelos 2019

Mizrachi et al, 2022

✔ Ultrasound guidance

✔ No bed rest

✔ Soft embryo transfer catheter

✔ Presence of blood
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� Difficult ET was associated with a significant reduction in the 
chance of clinical pregnancy.

� The estimated impact is a relative reduction of 30%, a rate 
that is clinically remarkable and relevant.

� In other words, difficult ET is associated to the wastage of a 
viable embryo able to implant in at least one in four women. 

✔ Ultrasound guidance 

✔ Perform a preliminary mock ET

✔ Consider pharmacological interventions that can 
temper the uterine contractility

✔ Postponing the transfer

        (   moderate  )

2023
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The role of the Embryologist…
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        (   moderate  )
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2014

❖ 265 units from 71 countries

❖  Distribution by continent: Europe, 37.1 % (59, 700 cycles); North 
America 29.0 % (46, 700 cycles); Asia 19.5 % (31, 400 cycles); Africa 5.5 
% (8,900 cycles); Australia 5.3 % (8,700 cycles) and South America 3.6 
% (5,900 cycles)

❖ Questionnaire focusing on embryo catheter loading, transfer methods and 
embryo culture techniques
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• Time that the embryos remain in the catheter: 
30–60 s (49%), for 41 % they remain in the 
catheter 15–30 s and 9 % report the embryos stay 
in the catheter more than 60 s. 

• Every center, 100 %, reported checking the 
catheter after the transfer to make sure there is 
not a remaining embryo 

Great variability and lack of agreement regarding many 
aspects of these areas. 

• Embryo transfer media: the use of sequential 
media is highly dominant with 40 % of units 
reporting its use. Less often utilized are one-step 
media (12 %) and both types of media (6 %). 

• Final volume of the catheter is up to 0.3 ml, (68%), 
with only 19 % using 0.3-0.5 ml and 1 % using 
0.5-0.7 ml

• Embryo catheter loading: the most 
commonly-reported method was 
medium-air-embryo-air-medium (42 %)

Fig.1. Common catheter loading practices among 80 % or more of 
respondents. Christianson et al, 2014



• Systematic review 

• Determine the beneficial or 

detrimental effect of using air 

bubbles to bracket the 

embryo-containing medium 

during embryo transfer 

In conclusion, there is insufficient evidence to suggest the superiority 
of the air–fluid or fluid-only methods during embryo loading. 
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2007

        (   low  )



2015
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• Center-well dish with 500 μL G1 medium (Vitrolife AB, 

Gothenburg, Sweden) and 3 mL of Ham’s F-10 medium 

• Dish placed in a 37°C incubator with 5% O2 and 6% CO2 

overnight

401 cases

207 fresh ET cycles

194 FET cycles

        (   low  )
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EL technique did not have a significant effect on pregnancy and live birth rates in 
either fresh ET or FET cycles. 



• Day 5 embryo transfer

• Exclusively FET cycles

• Center-well ET dish containing 1-2 mL EmbryoGlue or 

Global Total HP (Cooper Surgical)

• Soft-pass and Sydney catheters (CookMedical) 

2022
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        (   low  )



No significant difference was observed between the two loading 
techniques concerning positive pregnancy test and clinical pregnancy rates. 
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Group A

Group B

• All catheters were kept in the incubator for 20 
min at 37.0 °C prior to loading 

• Ultrasoft catheter with an echogenic tip 
(Ultrasoft Frydman Set Echo, CCD, France) 

• Performed on day 3

        (   low  )



No statistically significant differences observed.
 Higher volume of culture medium to load the embryo into the catheter during 
embryo transfer does not influence the clinical outcome in fresh IVF cycles. 



2004

• ET was carried out at day 2 or 

day 3

• The ‘three-drop’ procedure

• Frydman catheter

� At 120s there was a remarkable decrease in the pregnancy and implantation rates. 

� We recommend that, when possible ILDE should be shortened, ideally to under 30s. 
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Transfers with the longest duration were associated with a significantly 
decreased probability of live birth.

• suboptimal conditions 

(such as temperature and 

pH fluctuations)

• uterine contractions

•  mechanical stress, 

which could impact their 

long-term viability and 

ability to initially implant 

Longer transfer times may expose embryos 

to: 

        (   moderate  )



TEMPERATURE

Figure 1. Representative data of the drop in temperature during 
simulated embryo transfer procedures in clinic 1 and 5. Shaded 
area = SD. Ambient temperatures in the procedure rooms, indicated 
by an asterisk, were reached inside the embryo transfer catheter in 
less than 20 s. Statistical significance (loading temperature versus 
temperature 60 s after loading) was calculated using the 
Mann–Whitney U test. Macklon et al, 2021

▪ 29 simulated embryo transfer procedures in five IVF 

clinics

▪ data-logging thermometer (Fluke 54 II B) and an 

insulated thermocouple probe type k with a sheath 

diameter of 0.25 mm (TC Ltd, Uxbridge, UK) placed at 

a standardized distance (3 mm) from

the tip of an embryo transfer catheter (Wallace Sure 

View®)

• temperature stress during embryo transfer could 

influence non-disjunction events during mitotic division, 

resulting in aneuploidy or mosaicism.

✔ Loading embryos in a temperature controlled- chamber 

✔ Minimizing the duration of transport from the laboratory 

to the patient 

2021
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The volume with the embryo and culture medium should be up to 0,3mL (no less than 0,10mL or up to 0,6mL).

The accurate description of materials and methods is essential for scientific reporting.

It would be worthwhile to focus on maximizing the IVF success rate by standardizing the ET protocol.

There was insufficient evidence to suggest the superiority of the air–fluid or fluid-only methods during embryo loading.

Although several factors are involved in embryo transfer, there is still little evidence about most of them.

The time needed to load the embryo until it is released in the uterus should not exceed 120 seconds or it can harm ET 
outcome.

Presence of blood in the catheter is also associated with decreased PR and a higher incidence of retained embryos. 

TAKE HOME MESSAGES



Grazie mille!


