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Frozen embryo transfer 

➢Reduced risk of OHSS

➢Less detrimental effect related to ovarian 
stimulation

➢Potentially better clinical outcome? 

➢Better neonatal and perinatal outcome?

Is there a specific endometrial pattern that 
could correlate with embryo implantation 
and indicate to postpone ET?

➢Endometrial thickness

➢“Triple line” pattern

➢Vascularization

➢Integrated evaluation

May we consider FET (cycle segmentation) 
as more efficient procedure in all IVF 
cycles?



Endometrial thickening have been repeatedly
tested and compared with pregnancy
rates in IVF cycles with conflicting results 

Endometrial thickness is a
biomarker for serum estrogen thickening
as a response to increasing circulating
estrogen levels

Klement and Tepper 2016 Fertil Steril 

Endometrial thickness Triple-line pattern Vascularization Integrated evaluation



Kasius et al. 2014 Hum Reprod Update

Current data indicate that endometrial thickness has a limited capacity to identify women who have a low chance to conceive after IVF. The 
frequently reported cut-off of 7 mm is related to a lower chance of pregnancy, nut the use of thickness as a tool to decide on cycle 
cancellation, freezing of all embryos or refraining from further IVF treatment seems not to be justified

Endometrial thickness Triple-line pattern Vascularization Integrated evaluation



Gingold et al. 2015 Fertil Steril

Endometrial thickness was not significantly associated with clinical outcomes of euploid ETs.

Endometrial thickness Triple-line pattern Vascularization Integrated evaluation



Endometrial thickness Triple-line pattern Vascularization Integrated evaluation

Xu et al. 2022 Front Endocrinol (Lausanne)



Live birth rates increase significantly until an endometrial thickness of 10–12 mm in fresh cycle while in FET cycles live birth 
rates plateau after 7–10 mm. However, an endometrial thickness <6 mm was associated clearly with a dramatic reduction in 
live birth rates in fresh and frozen embryo transfer cycles.

Mahutte et al. 2022 Fertil Steril

Analysis of live birth rates from 96,000 autologous embryo transfers
Canadian IVF Registry



Endometrial thickness Triple-line pattern Vascularization Integrated evaluation

LBRs for fresh transfer plateaued after 10–12 mm… Beyond 
these thresholds, the authors say they were unable to find an 
endometrial thickness beyond which live birth rates
significantly declined.



Grunfeld et al. 1991 Obstet Gynecol

Endometrial thickness Triple-line pattern Vascularization Integrated evaluation



Type 3 Pattern according to Grunfeld at trigger day was associated with increased serum progesterone at trigger 
and a decreased implantation rate, compared with type 2 EnP. The EnP at fresh or frozen ET was not associated 
with implantation rate, pregnancy rate, or clinical pregnancy rate

Gingold et al. 2015 Fertil Steril

Endometrial thickness Triple-line pattern Vascularization Integrated evaluation



Endometrial thickness Triple-line pattern Vascularization Integrated evaluation

Receiver operator characteristic curve analysis revealed that the area under the curve was ~0.5 for all ultrasound 

parameters describing endometrial vascularization. Endometrial and subendometrial blood flows measured by 3D 

power Doppler ultrasound were not good predictors of pregnancy
Ng et al. 2006 Hum Reprod; Klement and Tepper 2016 Fertil Steril



The most effective combination for evaluation of uterine receptivity was end-diastolic blood flow, endometrial pattern and 

endometrial thickness. Sensitivity and specificity of this combination were around 81%, positive predictive value was 68.2%, 

and negative predictive value 89.7%. The best sensitivity and specificity were obtained on the day of HCG administration: 

respectively 81.1 and 81.3%.

Endometrial thickness Triple-line pattern Vascularization Integrated evaluation

Dechaud 2008 Reprod Biomed Online



Endometrial compaction

Youngster et al. 2022 JARG



Could Endometrial compaction impact on fresh embryo transfer? 

Lam et al. 2021 J Ultrasound med; Huang et al. 2021 Archives in Obst and Gyne

Endometrial compaction between trigger and day of ET does not provide signifcant prognostic information for 
pregnancy outcome in fresh IVF/ICSI cycles



Could Endometrial compaction impact on frozen embryo transfer? 

Haas et al. 2019 Fertil Steril; Riestenberg et al. 2021 JARG

Contradictory data concerning the impact of endometrial compaction between the end of estradiol phase and FET 
outcome of unselected embryos



Could Endometrial compaction impact on euploid frozen embryo transfer? 

Endometrial compaction between the end of estradiol phase and ET could have a correlation with ongoing pregnancy 
rate in FET cycles of euploid embryos

Zilberberg et al. 2020 Fertil Steril



Frozen embryo transfer 

➢Reduced risk of OHSS

➢Less detrimental effect related to ovarian 
stimulation

➢Potentially better clinical outcome? 

➢Better neonatal and perinatal outcome?

Is there a specific endometrial pattern that 
could correlate with embryo implantation 
and indicate to postpone ET?

➢Endometrial thickness

➢“Triple line” pattern

➢Vascularization

➢Integrated evaluation

May we consider FET (cycle segmentation) 
as more efficient procedure in all IVF 
cycles?



Fresh transfer VS Frozen transfer 

➢Reduced risk of OHSS

➢Less detrimental effect related to ovarian stimulation

➢Potentially better clinical outcome?

➢Better neonatal and perinatal outcome?



FET: Higher live birth in hyper-responder and PCOS women 

Roque et al. 2019 Hum Reprod Update



The risk of moderate/severe OHSS was significantly lower with eFET than with fresh embryo transfer 
(RR = 0.42; 95% CI: 0.19–0.96)

Roque et al. 2019 Hum Reprod Update



ENDPOINT

The primary outcome was ongoing pregnancy (pregnancy with a detectable
heart rate after 12 weeks of gestation) after the first embryo transfer. 

Vuong et al. 2018 N Engl J Med

METHODS

782 infertile women without the polycystic ovary syndrome who were undergoing a first 
or second IVF cycle to receive either a frozen embryo or a fresh embryo on day 3. In the 
frozen-embryo group, all grade 1 and 2 embryos had been cryopreserved, and a 
maximum of two embryos were thawed on the day of transfer in the following cycle. In 
the fresh-embryo group, a maximum of two fresh embryos were transferred in the 
stimulated cycle



Vuong et al. 2018 N Engl J Med

Comparable ongoing pregnancy rate and live birth rate between groups



Wei et al. 2019 The Lancet

METHODS

This multicentre, non-blinded, randomised controlled trial was undertaken in 21 
academic fertility centres in China - 1650 women with regular menstrual cycles 
undergoing their first cycle of in-vitro fertilisation were enrolled from Aug 1, 2016, to 
June 3, 2017. Eligible women were randomly assigned to either fresh or frozen single 
blastocyst transfer

ENDPOINT

The primary outcome was singleton livebirth rate. Analysis was by intention to treat.



Significantly higher liver birh rate in women who underwent frozen embryo transfer 

Wei et al. 2019 The Lancet



Fresh transfer VS Frozen transfer 

➢Reduced risk of OHSS

➢Less detrimental effect related to ovarian stimulation

➢Potentially better clinical outcome?

➢Better neonatal and perinatal outcome?



ENDPOINT

The primary outcome was mean UtA-PImeasurement and  secondary  outcomes  were  
gestationalage at   birth,   birth   weight   and   fetal   and   maternalcomplications, 
including small-for-gestational age (SGA),pre-eclampsia   and   large-for-gestational   age

METHODS

This was a prospective longitudinal study of viable singleton IVF/ICSI pregnancies 
conceived after FBT or fresh blastocyst transfer. Pregnant women underwent ultrasound 
assessment at 7–10, 11–14, 18–25 and 26–37weeks’ gestation. Mean UtA-PI was 
measured using Doppler ultrasound according to The Fetal Medicine Foundation criteria

Cavoretto et al. 2022 Ultrasound Obstet Gynecol



UtA-PI and the proportion of SGA are lower in IVF/ICSI pregnancies 
conceived after FBT as compared to fresh blastocyst transfer

Cavoretto et al. 2022 Ultrasound Obstet Gynecol



Significantly reduced risk of preterm birth and SGA babies in frozen vs fresh embryo transfer 

Conforti, Alviggi et al. 2021 Reprod Biomed Online



Significantly increased risk of pre-eclampsia in pregnancy after 
frozen vs fresh embryo transfer 

Wei et al. 2019 The Lancet; Maheshwari et al. 2014 Hum Reprod Update

Favour frozen Favour fresh

This study does not distinguish twin vs 
singleton pregnancy

This meta-analysis does not distinguish
between day 3 or day 5 ET



We observed a comparable risk of preclampsia after day 5 frozen vs fresh embryo
transfer including all published studies 
However excluding studies with higher risk of bias we observed a 
positive relationship between FET and preeclampsia

Conforti, Alviggi et al. 2021 Reprod Biomed Online



Pape, Levy and von Wolff 2022 BJOG

Population or Sample: Singleton (n = 4636) and twin (n = 544) live births after NC-FET (n = 776),
SC-FET (n =758) or HRC-FET (n = 3646) registered from 2014 to 2019 Swiss IVF Registry.

Highest maternal risks of pre-eclampsia disorders in HRC-FET



CONCLUSIONS

Increasing body of evidence (large IVF cohort study from CARTR Plus, involving almost 100,000 transfers) indicates that 
fresh cycles LBR increases to an endometrial thickness of 10-12 mm. Conversely, an endometrial thickness <6 mm 
seems to be associated with a reduction in LBR in both fresh and frozen transfers.

Current lines of evidence do not support any specific thickness measurement above which pregnancy outcomes worsen

Despite endometrial thickness and patterns during fresh cycles seem to correlate with pregnancy outcomes, no clear 
raccomandations on postponing embryo transfer are provided

There is no sufficient evidence concerning relationship between endometrial vascularization and outcome of IVF

The clinical relevance of elective FET (cycle segmentation) is still matter of debate and more RCT are required

The endometrium during COH: What ongoing parameters 

are indicating to postpone embryo transfer?
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