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An ideal embryo transfer method can be defined 

as one in which the embryos are deposited in 

the endometrial cavity without the catheter 

disturbing the endometrium and avoiding 

contact with the uterine fundus  

INTRODUCTION 



n  Despite the numerous advances in the field 

of IVF and ICSI, the maximum implantation 

rate per embryo transferred is still 

approximately 30%. 

n  Nearly 85% of all embryos transferred in the 

uterine cavity fail to implant* 

n  Up to 30% of failed implantations are due to 

poor transfer techniques 

INTRODUCTION 

    * Edwards RG. Hum Reprod 1995; 10: 60-6 
    ** Li et al. J Assist Reprod Genet 2005; 22: 3-8 



n Disturbing the endometrium with the 

catheter  

n Stimulation of uterine contractions 

n Placing a suboptimal location of the 

embryo 

n  Injury of embryo during the process 

    POSSIBLE CAUSES OF  

   FAILURE 



DETERMINANTS OF SUCCESSFUL ET 

n  USG guidance 

n  Embryo transfer depth 

n  Movement and localization of air bubbles 

n  Blood or mucus effects 

n  Transfer catheter type 

n  Catheter loading technique 

n  Trial transfer 

n  Retained embryos 

n  Uterine contractions 

n  Ease of the procedure 



 

n  Use of USG for proper catheter placement was 

first described over 20 years ago* 

n  Routine USG guidance increases ET success** 

          * Strickler et al. Fertil Steril 1985; 43: 54-61 

               ** NICE guidelines 2004. RCOG press, p. 112 

ROUTINE USG GUIDANCE 



Schoolcraft  WB, Fertil steril 2001 

ROUTINE USG GUIDANCE 

The embryo transfer catheter may be inserted in one of two ways: blindly by “clinical touch” or with ultrasonographic guidance.  

Blind catheter insertion has been shown to result in the inadvertent abutment of the catheter tip with the fundal endometrium in 17.4% of 

patients  



 

 The practice of USG embryo transfer is associated with 

statistically higher implantation and clinical pregnancy rates in 

IVF. 

Ali RC, RBM Online, 2008 

ROUTINE USG GUIDANCE 

A total 
of 

1723 

embry
o 

transf
ers 

were 

includ
ed in 

the 
analy
sis.  



The ongoing pregnancies per woman randomised associated with 

UGET (441/1254) was significantly higher than for clinical touch 

(350/1218) OR 1.38, 95%CI 1.16 to 1.64, P<0.0003  
There is no evidence of a significant difference in the outcome of live birth 

ROUTINE USG GUIDANCE 

Brown J, Cochrane Database of Systematic Reviews 2010 

The primary outcome measure of future studies should be 

the reporting of live births per woman randomised 



Brown J, Cochrane Database of Systematic Reviews 2010. 

 

No statistically significant differences  
in the incidence of adverse events were identified between the comparison 

groups 

USG Guided  vs Clinical Touch ET  

 



ROUTINE USG GUIDANCE 

TEIXEIRA DM, Ultrasound Obstet Gynecol 2015 

The available evidence suggests that there is a benefit of using US guidance 
during ET. However, both US-guided transfer and clinical touch should be 

considered acceptable, as the benefit of US is not large and should be balanced 
against the increased cost and need to change the catheter type.  



n  To facilitate placement of soft catheters 

n  To avoid touching the fundus 

n  To confirm that the catheter is beyond the 

internal os 

n  To avoide disruption of the endometrium 

n  To assess the ovaries and presence of 

excessive peritoneal fluid volume 

n  To rule out fluid in the endometrial cavity   

ROUTINE USG GUIDANCE 

Potential Advantages 



EMBRYO TRANSFER DEPTH 

Franco JG Hum Reprod 2004 

Implantation rates and pregnancy rates were similar for transfers to 

the upper <50% ecl or lower half  >50% ecl of uterine cavity 

 



Abdelmassih	
  VG.	
  FerBl	
  Steril	
  2007	
  



Pope	
  JC.	
  FerBl	
  Steril	
  2004;81:51–	
  8.	
  

for every additional millimeter embryos are deposited 
away from the fundus, 
the odds of clinical pregnancy increased by 11%. 



Group 1: Distance from fundal cavity <10 mm 

Gorup 2: Distance from fundal cavity 10 -15mm  

Gorup 3: Distance from fundal cavity 15-20 mm  

Group 4: Distance from fundal cavity 20-25 mm  

Group 5: Distance from fundal cavity >25 mm 

Tıraş	
  B.	
  FerBl	
  Steril	
  2010	
  

Pregnancy rates and ongoing PRs 

are higher if the embryos are 

replaced at a distance >10mm from 

the fundal endometrial surface. 
 In addition because significantly more embryos were 

replaced in cycles where the transfers occurred at a 

distance of >20 mm, a distance >10 mm to <20 mm 

seems to be the best site for embryo transfer to 

achieve higher PRs. 



n  Air bubble loading to transfer catheters has 
no negative impact on pregnancy rates * 

n  81% of embryos implant to the localization 
where they have been first transferred ** 

n  Thus, air bubble loading to transfer catheters 
has become a routine process 

     * Moreno et al. Fertil Steril 2004; 81(5): 1366-70 

     ** Baba et al. Fertil Steril 2000; 73(1): 123-5 

AIR BUBBLE LOCALIZATION AND MOVEMENT 



Friedman	
  BE.	
  FerBl	
  Steril	
  2011	
  

This study is the first to suggest that BT closer to the fundus is associated with higher 

PR. Although no ectopic pregnancies occurred in the <10-mm group, this outcome 

should be monitored closely in larger studies 



Pınar	
  Ozcan	
  Cenksoy,	
  Cem	
  Fıcıcıoglu,	
  Mert	
  Yesiladali	
  ,	
  Oya	
  Alagoz	
  Akcin,	
  Cigdem	
  Kaspar	
  

E	
  J	
  Obst&Gyn	
  Repr	
  Bio	
  2014	
  	
  	
  

the clinical 
intrauterine 

pregnancy rates 

were 65.2%, 32.2% 

and 2.6% in the <10 

mm, 10–20 mm, 
and 20 mm distance 

groups, respectively 



The position of the air bubbles after embryo transfer is related to pregnancy rate; the 

highest pregnancy rates are found when the air bubbles end up closer to the fundus 

Lambers MJ. Fertil Steril 2007;88:68 –73.c 

unfortunately, it is at present not possible to predict and/or control the position of the air 

bubbles; after positioning of the transfer catheter the final position of the air bubbles is 

dependent on the syringe, the resistance of the plunger, the pressure used to press the 

plunger, and patient-related determinants as a possible intrauterine resistance.  



An initial finding of this study was significantly 

decreased positive pregnancy test rates and clinical 

pregnancy rates with air bubbles moving towards the 

cervical canal after transfer. Although air bubbles 

moving towards the uterine fundus with ejection were 

associated with higher pregnancy rates, higher 

miscarriage rates and similar live birth rates were 

observed compared to air bubbles remaining stable 

after transfer 

Tiras	
  B,	
  E	
  J	
  Obs	
  &	
  Gyn	
  Rep	
  Bio	
  2012	
  



Within 60 min of embryo transfer, 76.4% (198/259) of the embryo flashes migrated towards the fundus, 12.4% 
(32/259) migrated towards the cervix and 11.2% (29/259) remained static. At 60 min, however, the pregnancy and 
implantation rates among subjects with embryo flashes located <15 mm from the fundus was significantly higher 

than those with embryo flashes located >15 mm from the fundus (46.5 and 32.8% versus 25.8 and 18.2%, 
respectively; P , 0.05). The pregnancy and implantation rates when the embryo flash was seen moving towards the 

cervix (25.0 and 15.0%) was significantly lower (P , 0.05 and P , 0.01, respectively)  
There was no significant association between the embryo position or movement and the pregnancy rate at 1 and 5 min. 
These findings may challenge the traditional notion that the exact position of the embryo flash immediately following 

embryo transfer is related to clinical outcome 

Saravelos HS, Hum Reprod 2016	
  

AIR BUBBLE LOCALIZATION AND MOVEMENT 



BLOOD OR MUCUS EFFECTS 

n  The presence of blood on the outside of the catheter tip 
may indicate a difficult embryo transfer and has been 
found to be associated with lower pregnancy rates* 

n  Blood or mucus on the catheter tip has been found to 
be associated with a higher incidence of retained 
embryos** 

n  Mucus plugging of the catheter tip can cause embryo 
retention and damage 

 

    * Goudas et al. Fertil Steril 1998; 70: 878-82 

    ** Visser et al. J Assist Reprod Genet 1993; 10: 37-43 



In general, IR and CPR appear to be unaffected by ET catheter contamination, whether it is 
macroscopic or microscopic presence of blood or mucus. Contamination of the ET catheter has 

no statistically significant effect on IVFET success rates 

BLOOD OR MUCUS EFFECTS 



This study showed decreased IR, CPR and live birth rates in ETs associated with blood on the 
catheter. Mucus on the catheter appeared to be a simple contamination in this study and pregnancy 

rates remained unaffected. 

BLOOD OR MUCUS EFFECTS 

The implantation rate (IR) and The clinical 
pregnancy rate (CPR) were lowest in the group 

with severe blood on the catheter. The presence 

of mucus on the catheter was found to have no 

effect on IR, CPR,. 



The current evidence also suggests that the presence of blood at embryo transfer does not affect 
the chance of achieving a clinical pregnancy 

Phillips	
  JAS,	
  Eurp	
  j	
  obst	
  gynec	
  and	
  repr	
  B,	
  2013	
  	
  



n  Many large retrospective studies* have reported higher 
clinical PRS with “soft” embryo transfer catheters 

compared with “hard” embryo catheters  

n  Soft embryo catheters : 

 - Cook catheter (Cook Ob/Gyn,Inc., Bloomington, IN)  

 - Wallace catheter (Marlow Technologies, Willoughby, OH)  

 

    * Burke et al. AJOG 2000. 182; 1001-4 

                    Wood et al. Hum Reprod 2002; 15: 107-12 

       De Placido et al. J Assist Reprod Genet 2002; 19: 14-18   

       Sallam et al. J Assist Reprod Genet 2003; 20: 135-42 

TRANSFER CATHETER TYPE 



Karande	
  V.	
  FerBl	
  Steril	
  2002;77:826	
  –30.	
  

The Cook Echo-Tip catheter with its echogenic tip simplifies ultrasound-guided 
ET, but pregnancy success rates are similar to those obtained when a Wallace 

catheter is used 

TRANSFER CATHETER TYPE 



TRANSFER CATHETER TYPE 

An increased chance of clinical pregnancy is achieved when soft ET 

catheters are used. There appears to be little difference between the 

Cook and Wallace soft catheters . The TDT catheter was compared against both soft 

catheters and other hard catheters, showing decreased chance of clinical pregnacy when the TDT 
catheter was used 



There was no significant difference in the clinical PR between the Wallace and the 

Cook catheters .There is no significant difference in the PRs achieved by modern, soft, 

double-lumen ET catheters.  
The results of this study have further confirmed that modern ET catheters are embryo friendly and impact little on the pregnancy 

outcome .. Therefore, the choice of ET catheter may be decided by economics and operator preference. Some catheters may be easier 

to use for training purposes and this also should be taken into account so that the patients may not suffer as a result of training. 

 

TRANSFER CATHETER TYPE 



CATHETER LOADING TECHNIQUE 

n  A large volume (60 µL) of transfer media and a 

large air interface may result in expulsion of 

embryos into the cervix or on the speculum or 

cause adherance to the outside of the catheter* 

n  Studies reported an increase in pregnancy and 

implantation rates after reducing the amount of 

air and the total transfer volume** 

     * Poindexter et al. Fertil Steril 1986; 46: 262-7 

     ** Meldrum et al. Fertil Steril 1987; 48: 86-93 



The clinical pregnancy rate in the group with ET using the afterloading technique was 

higher than in the direct ET group (52.4% vs. 34.9%). 

 

This method may be especially useful in centers that are training physicians to perform ET.  



CATHETER LOADING TECHNIQUE  
‘Medical Intelligence’ 

Most centers (97 %) prefered a catheter with its orifice on top, with only 3 % preferring a 
catheter with the orifice on its side; 41 % preferred a catheter marked for clear ultrasound view. 

The most commonly-reported methods of embryo loading were medium-air-embryoairmedium 

(42 %), medium in catheter with embryo at end (20 %) and medium-air-embryo (15 %). In 68 % of 

centers the final volume of the catheter was up to 0.3 ml, with only 19 % using 0.3-0.5 ml and 1 

% using 0.5- 0.7 ml 

Christianson SM J Assist Reprod Genet (2014) 



TRIAL TRANSFER 

n  A trial transfer in a cycle preceding IVF allows 
the physician to measure the uterine cavity 
depth and direction due to the great variability 
in cervical and uterine anatomy 

n  The direction of the cervix and uterus can be 
mapped and the depth of the cavity recorded 

n  In addition, any degree of cervical stenosis 
can be dealt with in advance 



RETAINED EMBRYOS 

n  The effect of retained embryos on IVF-ET outcome is 
controversial 

n   Some authors found no significant difference in 
pregnancy rates when retained embryos were 
identified and retransferred* 

n  In contrast, some others found a lower pregnancy rate 
when retained embryos were present (3% vs. 20.3%)** 

    * Goudas et al. Fertil Steril 1998; 70: 878-82 

    ** Visser et al. J Assist Reprod Genet 1993; 10: 37-43 



Uterine contractions 

n  Uterine contractions frequency 4.3 /min.  

n  The higher freguency the less preggnacy rate .  

n  P4 effects to decrease the frequency of contrations.  
Fanchin R, Hum Reprod 1998;13:1968–74. 

n  The directions of Uterine contractions during Luteal phase is usually 

cerviko-fundal. (it explains the increased rate of ectopic pregnancies 

at IVF/ICSI procedure). 
Lesny P, Hum Reprod Update 1998;4:440–5. 

 

n  The directions of Uterine contractions  change to fundo- cervial 
directions when the the transfer is difficullt one and frequency 

increases.  
Lesny P, Hum Reprod Update 1998;4:440–5. 

 



Uterus position / transfer speed 



Results do suggest that timing of catheter removal may alter pregnancy rates in patients with a previously 
failed ET. Patients that have failed an initial embryo transfer may be more sensitive to contractions, and 

leaving the catheter in place 60 seconds may help stabilize the uterus during ET. 

there were 
no 

differences 

in terms of 

clinical 

pregnancy 
rates  

ongoing 

pregnancy 

rates and 

spontaneous 
abortion 

rate  



A difficult embryo transfer (defined subjectively or by the need for additional instrumentation) was 
associated with a reduced chance of achieving pregnancy, The results of the review are limited by the 

different definitions used to define a difficult embryo transfer.  

Phillips	
  JAS,	
  Eurp	
  j	
  obst	
  gynec	
  and	
  repr	
  B,	
  2013	
  	
  



The difficulties encountered with embryo transfer 

and the role of catheter choice in clinical pregnancy 

success rates in an IVF cycle  
Cem Fiçicioglu, M.D., Ph.D., et all,      Middle East Fertility Society Journal.  2005 

n  Table 1. The distribution and results of groups 

n  Easy Transfer 

n  GROUP 1 (n: 826) 

n  Moderately Difficult Transfer 

n  GROUP 2 (n: 284) 

n  Difficult Transfer 

n  GROUP 3 (n: 47) 

n  Clinical pregnancy rate 41.4% 36.2% 17%, respectively 

Easy Transfer' describes the transfer, which is performed only with the use of Wallace soft transfer catheter without any 
resistance. 
 

'Moderately Difficult Transfer' describes the  resistance to the soft transfer catheter and the use of Malleable transfer 
catheter and requiring some soft manipulation. 

 

'Difficult Transfer' describes the requirement  of Tenaculum using, need of cervical dilatation, 



n  The transfer could be considered difficult: 

ü    if time spent on ET was long,  

ü    if a firmer catheter, additional maneuvers and/or    
instrumentation, sounding or cervical dilatation were needed  

ü   if the resistance to the catheter advancement was 

encountered,  

ü   the presence of blood on the transfer catheter was noted  

v  But there is no universally accepted definitions ! 
n  Difficult ET is more common in cases with severe anteflexion, retroflexion or anteversion and 

retroversion of the uterus and cervical stenosis. The presence of blood on the transfer catheter 

results from traumatic cervical passage of the catheter, subclinical infection, or endometrial 
bleeding due to traumatic contact with the catheter 

EASE OF THE PROCEDURE 



   
Bar-Hava I. Fertil Steril 2005. 

Immediate ambulation following the ET procedure has no adverse 

influence on the ability to conceive.  



 

 

 n  Evidenced based  

¨ To avoid difficult 

transfer 

¨ Recommend usg 

guided transfer 

¨ Soft catheter 

Mains L, Fertil Steril 94,2010 

n  Recommendations 

¨ Mock transfer or after load 

technique 

¨ Cleaning cervikal mucus  

¨ Embryo should be 

deposited “midportion”  

¨ Withdraw transfer catheter 

slowly 

¨ Minimaze time interval 

between embryo loading 

and transfer 
Semin Reprod Med 2014 taraş B, Özcan P. 2013 

 

conclusions 



Thank you 



Semin Reprod Med 2014 



ET can cause rapid pressure fluctuations in the transferred liquid. Therefore, it is 

advisable to transfer the embryo gently with minimum ejection speed, to avoid exposing 

the embryo to the steep pressure gradient 



n  A tenaculum applied to the cervix during mock 

ET increased uterine contractions* 

n  Uterine junctional zone contractions decrease 

with progesterone into the luteal phase, and this 

may be a contributing factor in the success of 

day 5 blastocyst-stage ET** 

 

     * Lesny et al. Hum Reprod 1999; 14; 2367-70 

     ** Lesny et al. Fertil Steril 1999; 72: 305-9  

UTERINE CONTRACTIONS 



n  Capillary action or a negative pressure created 

by withdrawing the catheter could draw 

embryos into the cervix 

n  Embryos may stick to the outside of the 

catheter and could then be wiped onto the 

cervical mucus during catheter withdrawal 

n   Unwanted uterine contractions may also be a 

cause of embryo expulsion 

UTERINE CONTRACTIONS 



Kovacs GT. Hum Reprod 1999; 14: 590-2  

CONCLUSION 



CONCLUSION 



CONCLUSION 



FUTURE PERSPECTIVES 





BLOOD OR MUCUS EFFECTS 



BLOOD OR MUCUS EFFECTS 



n  However, in technically difficult ET, particularly 
where difficulties are encountered negotiating the 
internal cervical os, there is often a need for the 
stiffer hard catheters 

n  Hard embryo catheters: 

 - TDT (Laboratoire CCD, Paris, France) 

 - Frydman (Laboratoire CCD) 

 - Tomcat (Kendell Health Care, Hampshire, MA) 

 - Tefcat (Kendell Health Care) 

 - Rocket ET catheters (Rocket Medical,Watford, UK) 

TRANSFER CATHETER TYPE 


