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4.3 ART 

 

 

Executive summary: 

ART is the corner stone of nowadays infertility treatments.  In certain couples, ART may 
be the sole treatment possible.  In others, it is the ultimate reference to consider when all else 
has failed.   

ART is a process comprised of 5 key functional steps.  Each of these steps carries its own 
specificities, treatment characteristics and the related materials addressing information-
warning-consent issues.  These 5 steps of ART are reviewed here on the therapeutic 
standpoint whereas.  The address the issues related to (i) risk assessment and (ii) 
complications are addressed in section 3 and 5 of the Doctor’s Operating Manual, 
respectively.   
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1 ART	  decision	  

1.1 Indications	  for	  ART:	  absolute	  or	  relative	  

The decision to proceed to ART for treating infertility or other reasons (genetic, fertility 
preservation, etc.) follows an appropriate and thorough workup (see workup).  The choice 
takes into account all pertinent medical and personal parameters and overall risk-benefit 
assessment (see decision making).   

When ART has been proposed and decided with a couple, one distinguishes:   

• Absolute indication: ART – using regular in vitro fertilization (IVF) or ICSI in case 
of male factor – is a key element in the treatment of infertility.  It’s the only option 
possible in case absolute tubal factor (absent or blocked tubes) or severe male factor 
(≤1,000,000 motile sperm recuperated in the selection test).  All together these 2 
indications for IVF represent only 25-35% of all ART cycles conducted today at an 
average infertility center.  These cases are the only absolute indications for ART.  As 
ART is the only possible option, there is no discussion about its urgency. 
 

• Relative indication: In the vast majority of cases however, ART is the remaining 
treatment to be undertaken when all else has failed.  In such cases – 65-75% of all 
ART procedures performed – the clinical indication for ART is relative, not absolute.  
The issue here is thus one of determining the urgency, or lack of, at proceeding to 
ART.  The problematic of the urgency for IVF is summarized by the following 
emblematic question: “ART? Yes, but when.” 
 

• Arbitrary decision: In certain cases, ART is decided for non-strictly infertility-
related reasons.  For example, ART may be decided for genetic screening purposes: 
ART may be waranred for (i) ruling out the risk of transmitting a genetic disorder 
through pre-implantation genetic diagnosis (PGD), (ii) selecting euploid embryos in 
case for example of repeated miscarriages due to genetic disorder and; (iii) sex 
balancing in families having had ≥3 children of the same gender.  Arbitrary decisions 
for reverting to ART also include intentions of fertility preservation.  While these 
motives are arbitrary – i.e. the patient’s desire to revert to PGD for genetic and/or 
fertility preservation reasons – the decision making should nonetheless take into 
account the over-all risk-benefit equation.    
 

1.2 Medical	  and	  personal	  urgency	  for	  ART	  

Medical urgency for ART represents the circumstances when it is established, or simply 
feared (impossible to ruled out), that ART success rates might soon dwindle down because of 
some deteriorating process.  This is typically the case when facing the signs – direct or 
indirect – of a premature aging process.  The foresight of future ART success rates and fear of 
a possible downward trend are obviously assessed in the context of the natural aging process 
and notably, the patient’s age (see decision making).   

Personal urgency for ART is a complex issue rooting in all the personal factors that 
constitute a couple’s own infertility history (see section: decision making).  The factors to be 
taken into account include the duration of infertility, the age of the male partner and in certain 
cases of secondary infertility the first child’s age and may include all sorts of other possible 
pertinent personal parameters (see sections: workup and decision making).   
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1.3 Choosing	  the	  COS	  protocol	  

Once the couple and his medical team have decided to proceed to ART, the practical next 
step is to opt for the best COS protocol amongst the following options: 

Hypertext referring to the actual protocol, including its preferred indications 

a. Antagonist protocol  
b. Antagonist with freeze-all Dif-ET strategy 
c. GnRH-a ‘long’ protocol 
d. Poor responder MicroFlare protocol 
e. Duplex (DPX) dual protocol 
f. Minimal ART protocol 
g. Natural cycle ART 

General principles for selecting the most appropriate COS protocol 

• Consider the OHSS risk.  If the OHSS risk is high, opt for the antagonist protocol 
knowing – and informing the patient – that if need be hCG administration can be 
avoided and replaced by GnRH-a (GnRH trigger) without harming the overall 
ART cycle outcome.  In the latter case however, a freeze all & differed ET (Dif-
ET) approach is generally preferred.  

• In case of poor response with low AMH and AFC scores and/or poor-insufficient 
ovarian response(s) in prior ART cycles, consider the MicroFlare protocol.  

• In case of prior poor-insufficient response to antagonist protocols, consider the 
old classical long-GnRH-a protocol in women having no risk of OHSS.   

• When the oocyte yield needs to me maximized over a short time interval, as for 
fertility preservation envisioned in cancer situation, consider the dual stimulation 
DPX protocol.   

1.4 Choosing	  the	  FSH/hMG	  start	  dose	  in	  COS	  	  

1.4.1 General principles for selecting the FSH start dose 

• In COS, exogenous FSH is used for duplicating the inter-cycle FSH signal and 
maintain the circulating of FSH at approximately this level throughout the 
follicular phase.  This is done for preventing the natural process of single 
follicular dominance seen in the menstrual cycle and maintaining the growth of 
the whole cohort of antral follicles (endowed with FSH receptors).   

• The amplitude of the inter-cycle FSH signal responsible for initiating a new 
course of follicular recruitment in the early follicular phase of the menstrual 
cycle is of 2.5 mIU/mL, on average.   

• The administration of 150IU of FSH/day elevates circulating FSH levels by 
approximately 2.5 mIU/mL.  

• In COS, the dose of exogenous FSH used is set or the first 5 days.  In general, the 
dose used ranges from 150 to 300IU/day.  FSH/hMG start doses <150IU/day are 
in principle not sufficient for initiating the growth of a whole cohort of follicles.   

1.4.2 Criteria retained for choosing the FSH dose 

Determine the number of follicles susceptible of responding to COS based on: 

• Age: <30 years of age increases the likelihood of OHSS 
• Menstrual cycle length: irregular and/or long cycles suggest an increased OHSS risk 
• Weight and height (BMI): Low BMI makes OHSS more likely 
• AFC score: >20 (total) is a warning sign for OHSS 
• AMH: >5ng/mL is a warning sign for OHSS 
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• Cycle day-3 FSH/E2 

Sometimes the issue is confused by contradictory elements.  For example, high AMH 
may be found in women also having an elevated BMI.  Which of these effects will 
dominate and primarily impact on the ovarian response to COS?  As it is often 
difficult to tell in such cases, the antagonist protocols are preferred.  It is indeed 
possible to opt for a higher FSH dose – as per BMI – without undue risks if the 
ovarian response turns out to be excessive – as per AMH – because refraining from 
using hCG and preferring the GnRH trigger and freeze all remains possible. 

1.4.3 Tidbits  

• No need to assess the ovarian response before the 6th day of COS because of the lag 
time in the ovarian response to changes in FSH doses. 

• For fine adjustments of COS, modulate the FSH dose during the first 5 days with for 
example 225IU/day for the first 3 days followed by 150IU/day for the next 2 days.    

• In general never increase the FSH doses during COS.  If the start dose turns out to be 
inappropriate, stop and restart COS with a better FSH dose.   

• In principle, do not start COS at a dose <150 IU/day.  In women at high-risk of 
OHSS, decrease FHS to 112.5/day (1.5 amp), as early as on COS day 3 (before the 
1st E2 and ultrasound monitoring conducted on day 6.   

1.4.4 FSH vs. hMG and needs for ‘LH effects’ in COS 

• Originally, the gonadotropin preparations used for COS were equally potent in FSH 
and LH effects.  Prepared from urine of menopausal women, they were identified as 
human menopausal gonadotropins (hMG).   

• Later, ultra-purified preparations of FSH also became available (uFSH), as was as 
ultra-purified hMG (subcutaneous injections). 

• Ultimately, the industry offered gonadotropins obtained by recombinant 
techniques,wich included: 

o rFSH 
o rLH 
o r-hCG  
o Today, hMG is still produced but gains its ‘LH effects’ from hCG 

(approximately 12IU/amp of 75IU of FSH, due to the longer half-life of 
hCG), rather than LH.   

Practically: 

• FSH and hMG preparations are basically equivalent when used in long GnRH-a 
protocols  

• Some forms of ‘LH effect’ are necessary when OC is used for synchronizing 
antagonist protocols due to a suppressive effect exerted by OC on endogenous LH.   

• ‘LH effects’ can be provided by: 
o using hMG from COS-day 6 onward 
o minihCG: Small doses of hCG (25-100IU/day), starting with follicles >14mm. 
o rLH (Note: rLH needs to be administered BID due to its short half life).  

1.5 Choosing	  the	  mode	  of	  ART	  synchronization	  	  

1.5.1 Purpose of synchronizing ART:  

ART cycles are synchronized for: 

• Optimizing patient flow and medical resources  
• Minimizing the impact of ART on the couple’s life 
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• In certain cases synchronizing ovarian follicles for more homogeneous responses or 
inducing a temporary suppression of ovarian function, as in case of endometriosis.  

1.5.2 ART synchronization according to the COS protocol  

Synchronization issues are related to the type of COS protocol used 

Synchronizing agonist ‘long’ protocols:  
In the heydays of ART – it was known as IVF then – treatment cycles were initiated at 
the onset of menses.  Typically, exogenous FSH (or CC for elevating endogenous FSH) 
was started on cycle day 2-4 (in synchrony with the inter-cycle FSH signal).  The advent 
of GnRH agonists (GnRH-a) in the mid eighties revolutionized this approach.  Indeed, 
after pituitary suppression was established – i.e. down regulation – a leeway existed for 
starting FSH/hMG at a predetermined time.  The advent of GnRH-a therefore paved the 
way for the concept of synchronizing ART cycles.  Predetermining the FSH start-day 
permitted to program the ART cycles, monitoring days and ultimately, oocyte retrieval 
(except for the few-day uncertainty linked to individual variations in ovarian response to 
COS).   

Synchronizing antagonist protocols:  
The advent of antagonist protocols again raised the issue of ART synchronization, with 
new twists.  In theory, FSH/hMG is started on cycle day 2-4 in antagonist, in synchrony 
with the elevation of endogenous FSH.  It has been argued that this arbitrary mode of 
starting COS – based on the menstrual cycle – may be sometimes counterproductive.  
Notably, it has been argued that in case of early inter-cycle FSH elevation – at times, as 
early as in the late luteal phase – COS may be initiated too late, after the process of single 
follicular selection has been already initiated.  This could lead to COS yielding a cohort 
of few and irregular follicles.  It was therefore postulated that synchronizing antagonist 
protocols might improve the quantity and quality of ovarian responses to COS.  This 
contention has not be proven in studies conducted on large series, but may still be well 
founded in women whose cycles are short or irregular.   

1.5.3 Mode of synchronizing ART 

ART cycles are synchronized using one of the following products: 

• OC  
• E2  
• GnRH-a  

1.5.4 OC for ART synchronization 

Anti-gonadotropic effects of OC: Oral contraceptive (OC) pills suppress the 
endogenous production of gonadotropins –FSH and LH – through the combined effects 
of E2 and progestins.  Practically, this reliably suppresses the ovarian function and 
ovulation (hence, the contraceptive efficacy).   

Type of OC and treatment regimen: The classical OC regimen – 3-week on, 1-week 
off – is associated with a progressive elevation of FSH during the off-treatment week.  
The FSH elevation, which peaks on the 6th-7th day after OC discontinuation, initiates 
follicular recruitment until it is stop by reinitiating the intake of OC.  For synchronizing 
purposes, the OC pill is taken continuously if more than 21 days of treatment are 
necessary.  The common duration of OC treatment for synchronizing ART is 1-4 weeks, 
possibly longer if necessary for scheduling purposes.  In case of endometriosis, OC pre-
ART treatment is extended to 6-9 weeks.   

Practically: 
• OC pill used for synchronizing ART: combination of 0.03mg (30mcg) Ethynyl E2 

(EE) and 0.125mg of levonorgestrel (Minidril®, Microgynon-30®).   
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• Anti-gonadotropin effects: terminated 6 days after discontinuation 
• Termination of anti-gonadotropin effects after discontinuation of other progestins is 

unknown.  

Risk of OC (see section 3):  
OCs increase the risk of DVT in predisposed individuals.   

Practically, do not prescribe OCs: 
1. In case of prior DVT accident(s) in the personal or Family history 
2. Without further testing if there are family members who died young of heart attack, 
stroke or sudden death (Note: verify the terms used for gaining information on family CV 
and DVT risk).     

1. OC for synchronizing GnRH-a long protocols 

• Added benefit of OC for GnRH-a protocols:  
OC blunts the agonistic – ‘flare up’ – response to GnRH-a 

• GnRH-a is started after ≥3 days on OC leads to pituitary suppression after 
stopping OC ≥2 days later, with no risk of cyst (ultrasound control is not 
necessary). 

Practically:  

• Start GnRH-a (Lupron®, Decapeptyl®, Busarelin®) after ≥3 days on OC  
• Stop OC ≥2 days later.   
• Start COS ≥6 days after discontinuing OC  
• Continue GnRH-a (until triggering of ovulation).  

2. OC for synchronizing antagonist protocols 

Without OC, COS is started based on the menstrual cycle start-day 

OC allows to control – organize in advance – the COS start-day 

Needs for ‘LH effects’ and sufficient OC-COS interval:  
Reports have spoken of decreased ovarian response to COS (longer COS requiring 
more FSH), poorer PR and increased miscarriage in case of pre-ART treatment with 
OC.  The conclusions of these reports are considered invalid and due to confounding 
effects: 

• Weaker COS:  
Due insufficient OC-COS interval (must be 5-6 days, was 2 days in the 
incriminating studies) 

• Poorer PR and increased miscarriages:  
Due to lack of ‘LH effect’ – all studies used rec-FSH only.  LH is actually 
profoundly suppressed by OC pre-treatment it is necessary to provide an ‘LH 
effect’. 

Practically:  
1. OC: started on day 2 (2-10) of naturally occurring or induced menses.   
2. OC: stopped 6 days before COS start-day. 
3. COS must provide a ‘LH effect’, using either: 
    * hMG, at least from COS-day 5-6 onward  
       (FSH and hMG can be mixed in same injection) 
    * Adding ‘mini hCG’ (minihCG) doses (25-10 IU/day), starting when follicles 
≥14mm 
       (Note: hCG must be reconstituted for offering such reduced doses).  

3. OC for synchronizing MicroFlare protocols 
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• OC is used as for synchronization in the original description of the micro-flare 
protocol.  OC are used as in with antagonist protocols (with similar precautions) 

• Daily GnRH-a (reduced 1/10 dose) is initiated 4 days after discontinuing OC 
• COS (FSH-225IU/day and hMG-225IU/day) is initiated 2 days later (post-OC day 

6). 

4. OC for synchronizing minimal stimulation protocols 

Likewise, minimal stimulation protocols using clomiphene citrate (CC) or more 
commonly today, aromatase inhibitor (AI) can be synchronized by a timely 
administration of OC.  The stimulation product – CC or AI – is started on the 6th day 
after discontinuing OC.   

1.5.5 E2 for ART synchronization 

E2 exerts negative feedback effects on FSH that prevent the occurrence of the inter-cycle 
FSH signal and thus the follicular recruitment capable of initiating a new menstrual cycle.  
Prior work has documented that FSH elevation and follicular recruitment can be effectively 
prevented – with >95% efficacy – for up to 2-3 weeks thus, permitting cycle synchronization.   

Circulating FSH starts rising promptly after stopping E2 treatment – transdermal or oral.  
Peak FSH elevation is reached on the 3rd day after discontinuing E2.  Hence, when E2 is used 
for synchronizing antagonist COS cycles, FSH is started within 3 days of stopping E2 
(commonly on 3rd day after stopping E2).   

E2 doses used for cycle synchronization: 

• Transdermal E2 
The daily dose used of 01-02mg/day is delivered by 1-2 transdermal systems – 
delivering 0.1mg each – that are changed twice weekly.  While all transdermal 
systems are equally effective, the ‘dot’ models are often preferred for cosmetic 
reasons (smaller, better adhesion, less visible).   

• Oral E2 
The dose of 2-4mg of micronized E2 (Estrace®; Provames®; Estrofem®) taken BID.   

Practically:  
Choosing Oral or transdermal E2? 
In principle oral and transdermal E2 are equally effective 

 
1. Oral E2:  
Decreased efficacy if exposed to enzymatic inductors (psychotropic dugs, including anti-
epileptic, antidepressants and sleeping medications; passed use of chemotherapy; tobacco 
smoking, etc.)   
Warning: Oral administration of 4-8mg of E2/day carries a VTE risk in susceptible 
individuals 
 
2. Transdermal E2:  
More effective in case of exposure to enzymatic inductors (TD E2 is practically 
unaffected).  Decreased efficacy in case of obesity and risk of poor adhesion in hot and 
humid regions.   
Warning: Evidence indicates that transdermal E2 does not increase the VTE risk.  Yet, 
this needs to be discussed with the patient because the package insert speaks for CV and 
VTE risk.   

Practical tip for transdermal skin patches 
1. The adhesion of skin patches can be enhanced by prior wiping the skin area with a 
tissue soaked in nail polish remover (for removing skin oil).    
2. Do not attempt to synchronize ART cycles for >2-3 cycles because of the risk of 
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breakthrough (escape) FSH elevation.  
3. E2 is not appropriate for synchronizing GnRH-a long protocols, as E2 does not 
dampen the flare-up effects of GnRH-a (may actually increase it), as seen with OCs (a 
progestin effect).   
4. When OC is contraindicated (i.e. in case of increased VTE risk), long protocols are 
best synchronized by:  
    (i) starting GnRH-a in the luteal phase and adjusting the COS start-day as needed 
    (ii) using transdermal E2 (the patient needs to be informed of the absence of risk).   

1.5.6 GnRH-a for ART synchronization 

• When OCs cannot be used, GnRH-a is best started in the luteal phase – day 23-25 – 
of the menstrual cycle (or after administration of exogenous progesterone, on day 5 
of a 10-day treatment).  

• When GnRH-a is started in the natural cycle, a control sonogram is necessary at the 
time of menses for ruling out the formation of cyst (in case of cyst, prolong GnRH-a 
treatment for 1-2 weeks and repeat sonogram; measure serum E2 for determining 
whether the cyst is functional).   

• After documenting ovarian suppression – down regulation by GnRH-a – COS is 
started as needed (while GnRH-a is continued). 

• If preferred, a long acting GnRH-a preparation (i. e. 28-day preparation) can be used 
instead.   

1.5.7 Non-synchronized ART 

• ART cycles using antagonist protocols do not necessarily need to be synchronized, 
unless the menstrual cycles are overtly irregular.  

• Non-synchronizing antagonist protocols implies loosing the possibility of 
predetermining of the date of the first two COS monitoring days and identifying the 
week retained for ART.  

• Practical tip: Very large ART programs – ≥2,000 Art cycles/year – often opt for not 
synchronizing ART cycles, preferring the evenness of random starts for best 
equalizing the daily activity.  

1.6 Choosing	  fresh	  embryo	  transfer	  vs.	  freeze	  all	  &	  Dif-‐ET	  strategy	  

1.6.1 Rationale for raising the ‘freeze all’ issue  

The interest for systematic embryo vitrification is justified by the following 2 
observations: 

• Embryo vitrification allows ‘no-loss’ cryopreservation  
The recent availability of new tools for embryo vitrification has upended our vision 
on cryopreservation.  It is now possible to cryopreserve embryo at either the 2PN-
zygote (day 1) or blastocyst (day 5-6) stage with practically no losses as compared to 
fresh outcomes.  As of now, embryo vitrification at the cleaving stage is slightly less 
effective.   

• COS adversely affects endometrial receptivity  
COS, which benefits ART by allowing multiple-oocyte harvests, also adversely 
affects endometrial receptivity.  The hormonal imbalance induced by COS causes 
different degree of glandular stromal dys-synchrony (glandular delay and stromal 
advance).  Endometrial alterations caused by COS are more important in older and 
poor responder women.    
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1.6.2 Embryo vitrification strategy 

• Day 1 embryos (zygotes) 
Vitrification is particularly – nearly no losses – effective on day-1 zygote (2PN) 
embryos.  
Embryos cannot be selected at the day-1 zygote stage.  
In principle, the whole cohort of vitrified zygotes is warmed up at once. The best 
developing embryo(s) – day-2 cleaving embryos or day 5-6 balstocysts – are 
transferred, while the rest are re-vitrified at the blastocyst stage.   

• Cleaving stage day 2-3 embryos 
Vitrification is least effective on cleaving stage embryos and generally not performed 
at that stage.  

• Day 5-6 blastocyst embryos 
Vitrification is particularly – nearly no losses – effective on day-5 and day-6 
blastocysts.  Vitrified day-5 and day-6 blastocysts have equal chances in FET cycles 
whereas day-6 blastocysts bear poorer chances when transferred fresh.   
The limits to vitrifying all the embryos at the blastocyst stage are the risk of not 
having any embryo reaching the blastocyst stage.  Today, the usable blastocyst 
formation rates vary from 35% to 60%, depending on the ART centers.   

1.6.3 Clinical strategy for freeze all & Dif-ET 

The freeze all & Dif-ET is an emerging new option in ART that directly stems for the 
successes of embryo vitrification offering a no-loss yield.   

Different strategies for the freeze all & Dif-ET option: 

• Systemic freeze all & Dif-ET 
In light of recent reports claiming the overall advantages of the freeze all & Dif-ET 
strategy, certain programs reverted to offer this novel option systematically to all (or 
nearly all) their ART patients.  

• Selective freeze all & Dif-ET 
Considering the pros and cons of the freeze all & Dif-ET option, many ART 
programs limit this option to selected patients only.  The prime candidates for freeze 
all & Dif-ET are described below (1.6.5).  

Opt for antagonist and GnRH trigger in case of freeze all & Dif-ET 

As in all cases where no fresh ET takes place (in oocyte donors, for fertility preservation, 
for differed PGD/PGS), the atagonist and GnRH trigger protocol is preferred (provided 
that a careful review finds no contraindication for GnRH trigger).   

1.6.4 Pros and cons of freeze all & Dif-ET 

Pros: Advantages of freeze all & Dif-ET 

• Improves implantation and pregnancy rates by transferring embryos in an optimal 
endometrium. 

• Decreases the risk of OHSS and all fluid shifts encountered in ART and probably, 
diminishes the ART-induced risk in VTE.  

• Ideal for PGD-PGS based on trophectoderm biopsies of balstocysts, as 
cryopreservation provides enough time for diagnosis even when using remote genetic 
diagnosis.    

• May decrease some of the ART-related increased obstetrical risks (PTL, toxemia, 
SGA, etc.).  

Cons: Drawbacks of freeze all & Dif-ET 

• Increase the work load for the biology lab and overall cost of ART 
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• Increase the duration of overall ART treatment 

Practically: 
Currently, we propose a selective offer of the freeze all & Dif-ET option in light of the 
drawbacks outlined above.  Yet, this is a rapidly evolving issue, which needs to be 
closely followed notably, regarding the actual obstetrical differences between ART based 
on fresh or cryopreserved embryo transfers.  

1.6.5 Prime candidates for freeze all & Dif-ET  

The “freeze all & Dif-ET” is primarily offered to: 
1. Women who failed ≥2 prior ART 
2. Women suffering from endometriosis 
3. Women at high risk of OHSS (preemptively or during COS) 
4. Women having increased medical risks (see 1.7) 

1.7 Choosing	  “low-‐risk	  ART”	  for	  “high-‐risk	  patients”	  	  

An indirect benefit of the antagonist and GnRH trigger protocol (used freeze all & Dif-
ET) is the possibility – novel in ART history – of avoiding to expose a cohort of developing 
follicles to exogenous hCG.   

Current reckoning indicates that the primary risks of ART – OHSS, VTE, obstetrical 
risks stemming from poor placentation – are mediated by hCG acting on the cohort of 
developing follicles stimulated by COS.   

• Low risk ART 
ART cycles using an antagonist and GnRH trigger protocol avoids many if not all the 
risks of ART (in excess of those inherent to pregnancy).  Hence, it is appropriate to 
refer to ART using the antagonist and GnRH trigger option as ‘low risk ART’. 
Warning note: each time the GnRH trigger option is concerned carefully review the 
risk of non-response to GnRH (and consequently, no-oocyte retrievals).  In selected 
or all cases, consider ordering post GnRH-a verifications with measures of LH 
and/or progesterone.   
 

• High-risk patients 
Many patients are at a higher-than-normal risk of medical complications during 
ART.   
These includes: 
Risks directly affected hCG (effects on developing follicles and VEGF production): 
Increased risk of OHSS, VTE, and other CV complications. 
Risks possibly compounded by the effects of hCG 
In all serious medical conditions, it is favorable of avoiding the possible 
compounding effects of fluid shifts – possibly, various degree of OHSS (including 
mild), hemoconcentration, etc. and other effects caused by hCG acting on a cohort of 
developing follicles.   

1.8 Choosing	  the	  type	  of	  anesthesia	  	  

Local anesthesia 
In principle, local anesthesia should be preferred for oocyte retrievals.  Women repeating 
ART in centers that offer both local and general anesthesia, generally re-select local 
anesthesia after having made that selection for the first ART attempt.  

General anesthesia  
Preferred in women whose ovaries are adherent, out of lower pelvis and difficultly 
accessible and/or when endometriomas are present and also, when preferred by patients.   
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1.9 Complementary	  pre-‐ART	  tests	  

After ART has been decided, one must often complete sets of complementary tests 
necessary before starting ART.  The possible needs for complementary tests is reviewed 
at the ART-decision visit and ordered accordingly.   

These aim at helping for: 

a. Adjusting the COS doses in ART (fine tuning) 
b. Conducting necessary pre-ART verifications: 

* viral serology tests (both spouses),  
* pap smear,  
* sometimes, mammography.   

Practically: After ART is decided, one only orders the tests that are needed for ART but 
presumed normal or just indicated for verifying the COS start dose.  Any abnormal 
finding will likely require postponing ART – probably, while remaining on the 
synchronizing medication – until the issue is settled.   

2 ‘Entry	  visit’	  and	  COS	  for	  ART	  	  	  

2.1 Purpose	  and	  objectives	  

The “entry” consultation serves as ultimate verification conducted before starting ART.  
All the necessary parameters are checked before controlled ovarian stimulation (COS) is 
initiated for ART and all ad hoc consent forms are signed.   
The “entry” consultation is commonly handled by nurse coordinators.   

The “entry” consultation normally takes place, as the patient is on synchronizing meds – 
most commonly, OC.  Alternate options for synchronizing ART include estrogen therapy 
(oral or transdermal) and GnRH-a.  Anomalies or deficiencies (including administrative) 
detected at the “entry” visit sometimes requires extending the time on synchronizing 
meds – most often for no more that a 2-week – until the issue is resolved.    

2.2 Scheduling	  and	  managing	  COS	  

The COS start date is assigned at the “entry” consultation.  It is done so that the oocyte 
retrieval falls on a given week, the retrieval falling from Monday to Friday (Saturday), 
depending on the response – fast or slow – to COS.  A handy way consists in starting COS – 
determining the date of day 1 – on Thursday to Saturday (best on Friday) so the set dates for 
COS monitoring and the oocyte retrieval most likely fall on a weekday. 

An alternate option consists in randomly starting COS on every day of the week for a 
more even activity every day of the week (7/7).  Very large ART programs generally prefer 
this latter option for optimizing the activity in the biology laboratory.   

Verify, schedule and define: 

• Pelvic ultrasound for ruling out the occurrence of any incidental finding (ovarian 
cyst, endometrial poly and/or outgrowth) 

• Set OC (or E2) stop-day.  Assess overall duration on OC or E2. 
• Set COS start-day (5-6 days later) 
• Schedule first 2 controls (E2 and ultrasound) on days 6 and 8 of COS.   

Verify COS start dose 

• During pelvic ultrasound, proceed to AFC assessment 
• Compare AFC score to FSH start dose selected  
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• Verify FSH dose (if need be, adjust dose with medical advise) for the first 5 days, as 
per findings.  In general, maintain the daily dose constant or decrease by -30% 
maximum.  

Proceed to ultimate administrative verifications: 

• Provide information documents on ART, including risks 
See appended (hyper text should lead to actual information documents) 
Obtain signed consent from both spouses  
See appended (hyper text should lead to actual consent documents) 

Practically:  
Based on the COS start-day, synchronizing meds are stopped as follow:   
  1. OC: stopped 6 days before starting COS 
  2. E2: stopped 2 days before starting COS.   
  3. GnRH-a: Started 3 days before stopping OC.  Is continued throughout and during 
COS until hCG-day.   

3 Triggering	  of	  ovulation	  

3.1 hCG	  in	  replacement	  for	  LH	  surge:	  	  

The final phase of oocyte maturation is triggered when follicles reach a mean diameter of 
17-18mm and circulating E2 levels correspond to approximately 150-200pg/maturing follicle.  
This is classically done with a single injection hCG 5,000-10,000IU scheduled 35h before the 
planned retrieval, in general at 9PM (for retrievals in the morning). 

As discussed below (3.3), the exposure of a cohort of developing follicles to ovulation-
induction doses of hCG – 5,000-10,000IU – causes some unwonted effects notably, cardio-
vascular.   

3.2 Criteria	  for	  triggering	  ovulation	  

Ovulation is triggered according to the following parameter of follicular development: 

3.2.1 Ideal parameters: 

• Size: 17-19mm; At least 3 follicles, depending on the size of the entire cohort 
responding.   

• E2: 150-300pg/follicle ≥16mm.  Total E2 levels ideally comprised between 1,000 
and 3,500 pg/mL. 

• COS duration: Ovulation is triggered from COS day 9-13, most commonly on COS 
day 10-11. 

Warning: In principle, triggering of ovulation constitutes a commitment to proceed to 
oocyte retrieval 35h later.  Not proceeding to oocyte retrieval after administrating ovulation-
induction doses of hCG causes undue risks of OHSS and should be avoided except for non-
responding patients).     

3.2.2 Deviations and exceptions:  

Ovulation can be knowingly triggered with less than ideal parameter(s), including <3 
maturing follicles, when: 

• Non-aging related causes are responsible for the weak ovarian response, as in the 
case of ovarian endometriosis.  Indeed in non-aging related poor responders (as in 
endometriosis), the decrease in follicles/oocytes quantity is not associated with a 
parallel decrease in oocyte quality.   
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• Poor ovarian COS responses encountered in young women (oocyte quality is not 
necessarily impacted).  

• Recent prior term pregnancy (evidence of good oocyte quality).  
• Non-infertile women (spouses of men having a non-fertilizing sperm).  

Deviations, as motivated by the criteria listed above, have to be identified as such and 
explained to the couple.  Their outcome should be followed through.  Patients need to be 
made aware that in case of ART failure, the use similar exception criteria for triggering 
ovulation and proceeding to oocyte retrieval will be subject to a thorough review of the 
prior ART cycle.   

3.2.3 Global vision of COS yield 

While sets of criteria are defined for triggering ovulation, the ultimate decision – 
particularly in borderline cases – is taken based on a global vision of the ovarian response 
to COS.  For this, the following criteria are also taken into account: 

• Overall course of E2 rise: early rise followed by stagnation is of somber prognosis.  
In doubt, E2 measurement on the day after hCG can help deciding.  Post hCG E2 
should be either higher or not decrease by ≥30%, as compared to day of hCG value.  

• Longer COS responses (>13 days) can be accepted when it is established that the 
onset of the response is delayed (i. e. no E2 elevation on COS day 6 or 7).  

• Early appearance of large follicles (>17-18mm on COS day 8) is generally a poor 
prognosis factor.  

• General context for the COS response: Older women (~40 years of age) with a past 
history of PCOs (based on history of menarche onset of oligo-anovulation and/or long 
menstrual cycles) tend to have an atypical form of ovarian aging.  These women may 
still respond to COS – based on number of growing follicles and E2 levels – but have 
repeated harvests of poor quality oocytes/embryos.  It is generally difficult to be 
definitive, but patients should be advised of the poor prediction of aging markers in 
PCOS-type women and of the interest of considering donor-egg ART in spite or 
preserved E2 responses.   

Advise: Patients tend to assess their response to COS numerically in terms on number of 
follicles identified on ultrasound.  Inform patients the ultimate decision of proceeding to 
oocyte retrieval or not results from a global vision of the ovarian response to COS, not 
just the count of ovarian follicles.   They must understand that the ultimate decision to 
triggering ovulation and proceed to oocyte retrieval emanates from a global risk-benefit 
assessment.  In general the ART provides counsels to the infertile couple, who once 
aware of the team’s advise generally retains the ultimate decision-making (unless their 
proposition is totally unreasonable).   

3.2.4 Reasons for cancelling ovulation induction (balking ART) 

The triggering of ovulation may be cancelled in the following circumstances 

• Insufficient ovarian response (as described above) 
• Early excessive ovarian response pointing at stopping COS and restarting with a 

lower FSH dose.  
• Excessive risk of OHSS based on the number of developing follicles and inability 

to convert to GnRH trigger option (GnRH-a long protocol, HA amenorrhea, etc.) 
• Excessive E2 rise (in general when >5,000Pg/mL) and/or unmanageable E2 rise 

(Excessive early rise unmanageable by a slight decrease – minus 30% - of the 
FSH dose) 

• Administrative of personal reasons 
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Practically: ART cycles can be cancelled without risk, as long as no hCG has been 
given.  Patients should be made aware of the risk of natural ovulation and thus, advised 
to avoid unprotected intercourses due to the risk of high-order multiple pregnancy.   

3.2.5 How to handle ART balked cycles? 

When the criteria for triggering ovulation in ART and proceeding to oocyte retrieval are 
not met, consider the following options: 

• Convert ART to an IUI treatment if: 
o Tubes are patent 
o Sperm is compatible with in vivo fertilization (≥1 Mi motile sperm 

recuperated on sperm migration test). 
o Total number of follicles >14 are ≤3. 

• Prescribe progesterone for 10 days (i. e. 200mg vaginally once a day) for triggering 
menses upon stopping (withdrawal bleeding) and avoid a ‘hang up’ cycle.   

3.3 Indirect	  effects	  of	  hCG	  used	  for	  triggering	  ovulation	  

The ovulation-induction doses of hCG (5,000-10,000 IU) initiate final oocyte maturation 
and ultimately, ovulation.  hCG in ART also induces the production of vasoactive 
substances – mainly VEGF – by the cohort of developing follicles.  

3.3.1 Characteristics of VEGF production in ART cycles  

• Is caused by hCG used for inducing ovulation. 
• Is dependent on the number of small developing follicles.  
• Is affected by individual parameters (and possible mutations/variations of FSH. 

receptors). 
• Follows the pharmacokinetics of hCG (present for 7-9 days) 
• Is re-initiated by endogenous hCG produced by the developing embryo(s), starting 

10-11 days after exogenous hCG administration and impacting on the persistent 
follicles.   

• Not seen in the absence of hCG administration associated with multiple follicular 
development (as induced with COS) 

3.3.2 Consequences of VEGF production: 

• Induces a fluid shift with extravasation in the 3rd sector (primarily, ascites but other 
territories as well) that can be assessed by weight gain. 

• Extravasation of fluid will ultimately cause contraction of the vascular compartment, 
with hemo-concentration (assessed by Ht and Hb values) possibly, leading to pre-
renal failure in case of full-blown OHSS 

• Likely, the primary factor in the increased VTE risk seen in ART 

Practically: 
Consider reverting to antagonist protocol and GnRH trigger each time the unwonted 
effects of hCG – VEGF mediated – need to be avoided (see low-risk ART for high-risk 
patients).    

3.4 GnRH-‐a	  for	  triggering	  an	  endogenous	  LH	  surge	  (“GnRH	  trigger”):	  	  

The alternative to inducing ovulation with hCG consists in using GnRH-a for triggering 
an endogenous LH (and FSH) surge, or “GnRH trigger” option.  This possibility dates 
back from 1990, but its use was ignored during the era of GnRH-a-only protocols.  The 
advent of antagonist protocols has revived GnRH trigger option after it was demonstrated 
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that the gonadotropin blockage by GnRH antagonists (all) could be displaced by a single 
administration of GnRH-a (triptorelin-Decapety® 0.1-0.3 mg, generally 0.2mg).   

3.5 Advantages	  of	  GnRH	  trigger:	  	  

• Avoids the risk of OHSS.   
• No negative impact on oocyte and resulting embryo quality 
• Protocol of choice for oocyte donors (and all cases with no fresh embryo 

transfers) with no occurrence of OHSS in this context.    
• Avoid the classical ancillary consequences of ART cycles (discomfort, weight 

gain and increased VETE risk) that are today known to be mediated by hCG 
acting on the small developing follicles (VEGF production).   

3.6 GnRH	  trigger	  and	  endometrial	  receptivity	  

Soon after GnRH trigger was revived as a practical option in antagonist protocols, it was 
identified that it led to poor implantation and pregnancy rates in case of fresh embryo 
transfers.  Conversely in the donor egg model, the results of GnRH trigger were rapidly 
reported as identical to the GnRH-a long protocol (but without OHSS risk).  This duality 
starkly pointed at a negative effect of GnRH trigger on endometrial receptivity (probably 
due/related to the shorter duration of the gonadotropin surge induced by a single (or double) 
GnRH-a administration (as compared to LH surges seen in the menstrual cycle).    

 Two options were developed and are currently offered for coping with the negative 
effects of GnRH trigger on endometrial receptivity: 

• Freeze all and Dif-ET 
• Add small amounts of hCG (most commonly, 1,500IU) at the time of oocyte retrieval 

and proceed to fresh transfer 

Practically, after GnRH trigger: 
We prefer the ‘Freeze all and Dif-ET’ approach because:  
1. The remarkable successes of embryo vitrification (on day 1-zygotes and day 5-6 
balstocysts) and improved IR and PR following Dif-ET.   
2. The occurrence of cases of OHSS when 1,500IU of hCG were administered at the time 
of oocyte retrieval in women whose responses are strong. 

Yet others report good results with the ‘hCG salvage option’, proposing 1,500IU of 
hCG at the time of oocyte retrieval.   

3.7 Limits	  of	  GnRH	  

trigger	  

 GnRH trigger avoids 
many if not all of the 
unwanted effects 
encountered in ART and 
their associated risks that 
result from effects of hCG 
on the cohort of growing 
follicles (production of 
VEGF).  Yet, GnRH trigger 
does not avoid all the risks 
of high E2 levels (VTE?).  
Furthermore, one report 

Caution: Triggering ovulation with GnRH-a 
1. Final oocyte maturation can be induced with GnRH-a only if: 

a. no GnRH-a is used in COS, as notably in antagonist 
protocols  

b. no hypothalamic amenorrhea-like condition exists 
(including BMI <18) 

c. no GnRH-a was used in prior months such as notably, in 
case of endometriosis. 

2. Final oocyte maturation with GnRH-a has adverse consequences on 
endometrial receptivity (unknown cause) that require  

a. either adding some hCG (1,500IU) at ooocyte retrieval, 
b. or freeze all and differed embryo transfer (Dif-ET) 

approach.  

In case of no-oocyte retrieval:  

Enquire as to whether granulosa cells are seen in the follicular fluid.  If 
none are seen, final oocyte maturation has likely not taken place.  
Consider retriggering ovulation with hCG and proceed to new oocyte 
retrieval 48h later (35h after 2nd triggering).   
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pointed at 2 cases of OHSS seen in women receiving the GnRH trigger treatment.  These may 
have resulted from FSH receptors anomalies, as described in women who experienced 
recurrent OHSS after natural conception.   

Certain women may not respond to GnRH trigger (see box).  The following precautions 
are thus recommended.  

Ø GnRH trigger is only possible in women who did not receive GnRH-a during COS (i. 
e. long and MicroFlare protocols) and/or far as 2 months before (i. e. for treating 
endometriosis). 

Ø Women who suffer from overt or partial forms of hypothalamic amenorrhea (HA) 
who are likely to not respond do GnRH-a. 

Ø Certain women with very low BMI may not respond to GnRH trigger 
Ø Certain ART groups measure LH and/or progesterone on the day after GnRH trigger 

to single out women who did not properly respond.  

Even with proper precautions, the incidence of no-oocytes retrievals may be as high 
as1% with GnRH trigger.   

3.8 Antagonist	  and	  GnRH	  trigger	  protocols	  practically	  

Practically, we distinguish 2 distinct uses of GnRH trigger    

• Preemptively decided 
Antagonist protocols and GnRH trigger associated with freeze all and Dif-ET in 
selected women identified as likely to best benefit from this option.  This notably 
includes women who had ≥2 prior ART failures and/or suffer from endometriosis. 

• Decided ‘on the fly’ 
In women receiving an antagonist protocol whose response to COS is excessive 
and/or at risk of developing OHSS, it is decided during COS to avoid hCG and 
reverting to GnRH trigger associated with freeze all and Dif-ET.   

After GnRH trigger with freeze all and Dif-ET: 

• Examine the patient approximately 7 days after oocyte retrieval  
• Prescribe 10 days of progesterone (200mg/day, in principle vaginally) for avoiding 

dysfunctional bleeding. 

Programming embryo de-vitrification and FET:  

• Start E2 (Vivelledot® skin patches 2x01mg patches simultaneously, to be changed 
twice weekly; or micronized E2 – Estrace®; Provames®; Estrofem® - 2-4mg BID) 3 
days before discontinuing progesterone treatment to be pursued until and after FET.    

• Schedule pelvic ultrasound ≥2 weeks after menses for assessing the endometrial 
mucosa (regularity, hypo-echogenicity and thickness).  

• If endometrial mucosa and all is fine, schedule embryo de-vitrification and FET.  
Start progesterone treatment accordingly.  

GnRH trigger and salvage doses of hCG 

Salvage doses of hCG as alternative to freeze all & Dif-ET 

Certain groups have recommended administrating small savage doses doses of hCG – 
1,500IU – on the evening of oocyte retrieval in all but the very high responders (≥20 oocytes) 
and proceed to fresh ET.   

Practically:  
FET can be scheduled as early as 5 weeks after oocyte retrieval in case of GnRH trigger with 
freeze all and Dif-ET strategy.  Evidently, for practical or personal reasons FET can also be 
scheduled later  
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4 Oocyte	  retrieval	  

4.1 Follicular	  fluid	  aspiration	  

In principle, oocytes are retrieved by ultrasound-guided trans-vaginal aspiration, using a 
16-17-gauge needle set.  Aspiration is best created by a pump adjusting the negative pressure 
to approximately 100mm of Hg.  The system is connected to culture tube (Falcon) tested for 
its embryo toxicity-free characteristics.  The tubes used for collecting follicular fluid are kept 
on at 37°C most commonly, using a heating block or sometimes water bath system.   

An alternate option is to connect the needle directly to an embryo-toxicity free syringe 
(‘BD’ type).  The follicular fluid is then transferred in culture tubes kept in a heating block or 
kept in the syringe, which is caped and kept in a heat controlled environment until transferred 
to the biology laboratory.  The syringe approach is cheaper and simpler but carries the risk of 
creating excessive negative pressure, which may damage the oocyte (increased incidence of 
fractured zonas and thus, lost oocytes).   

4.2 Exchange	  with	  the	  biology	  laboratory	  

The aspirated follicular fluid is passed on to the biology laboratory where oocytes will be 
identified and put in culture.  This is best done through a communication window created 
with an adjacent laboratory.  Alternate measures include keeping the follicular fluid tubes in a 
heat-controlled transport box.  Some models can be plugged in (for example in a car) for 
prolonged transports.  There is now ample evidence that follicular fluid transports cause no 
damage to the oocyte as long as temperature is kept constant until arriving in the laboratory.  
Direct transfer of the follicular fluid to the lab through a communication window is also 
preferred because it permits direct voice communications between the biologists and 
clinicians.   

4.2.1 Direct 'through-window’ connection  

The most practical set up consists in having the retrieval room adjacent to the biology 
laboratory with ‘through-window’ connection allowing the direct transmission of the cultures 
tubes containing the follicular fluid.  A second set of heating blocks may become necessary 
for holding the tubes transferred to the biology laboratory if these are not checked right of 
way.  

4.2.2 Follicular fluid and Oocyte transport  

In the absence of direct connections between the oocyte retrieval site and the biology 
laboratory, the culture tubes containing the follicular fluid need to be transported to the 
laboratory, sometimes over extended distances.  For this, transport units or boxes exist for not 
breaking the heat chain.  If the follicular fluid needs to be transported over extended 
distances, the transport units can be plugged in in a car for example for assuring proper 
control of the temperature.  There is now ample documentation that follicular fluid transport 
conducted without breaking the heat chain does not decrease ART chances.   

4.3 Anesthesia	  

Oocyte retrievals are performed under general (light induction) or local anesthesia with 
premedication.   

4.3.1 Local anesthesia 

• Local anesthesia with premedication works just fine for trans-vaginal ultrasound-
guided oocyte retrievals.  Earlier reports of possible embryo-toxicity of local 
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anesthetics does not appear to be corroborated by similarly ART results currently 
reported.     

• Xylocain (200mg/20mL) is injected in the right and left fornixes (2x10mL), just 
lateral to the uterus.  

4.3.2 General anesthesia  

Preferred when:  

• Ovaries are likely to be difficultly accessible to the vaginal probe 
• In case of ovarian endometriosis – endometriomas in place – in order to minimize the 

risk of perforating an endometrioma (infectious risk) and easily mobilize adherent 
ovaries 

• Requested by patients for personal reasons  

Practically 

• Prefer light induction, using propofol  
• Avoid Nitrous oxide (embryo toxic) 

4.4 Follicular	  aspiration	  

4.4.1 Needle, aspiration system and tube heat block 

• Generally, 17G single-use needles or aspiration sets are preferred for oocyte 
aspiration.  The aspiration set is connected to a pumping system for allowing 
follicular fluid aspiration at a constant negative pressure conditions (minus 100-
120mmHg).   

• Echogenicity: Most needles offered for follicular aspiration have devices – i.e., 
indenting on the metal – that enhances visibility on ultrasound.   

• Embryo toxicity: While ART needles are claimed free of embryo toxicity, it is wise 
to always flush them to remove any remaining impurity susceptible of harming 
outcome.   

• Pumping set: A pumping device allows to aspirate the follicular fluid while 
maintaining a constant negative pressure (100-120 mmHG)  

• The culture tubes (Falcon) serving for follicular fluid collection need to be kept at 
constant temperature until handled over to the biology lab.  This is best done by 
holding the follicular fluid tubes in a specially designed heat block.   

• An alternate option is to directly 
connect the aspiration needle to an embryo-
toxicity free syringe (BD type).  Once filled, 
the needles are caped and passed over to the 
biology lab, while carefully avoiding breaks in 
the heat chain.      

4.4.2 The heat chain 

• Oocytes collected in the aspirated 
follicular fluid are exquisitely sensitive to 
temperature excursions outside of the desired 
37°C temperature. 

• Decreased temperature is feared at 
many steps along the line and should be thoroughly traced and avoided.  The path 
taken by the follicular fluid before being handed to the lab – for oocyte identification 
– must be regularly inspected, looking for possible temperature excursions.  All the 
instruments – i.e. the culture tube heater – must be verified preriodically. 

The heat chain: Culture tube heater for fol fluid 
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• The follicular fluid does not need to be gassed with a 5% CO2 content, as pH control 
is CO2-independent.   

4.4.3 Follicular flushing 

For multiple oocytes aspiration, as classically conducted in ART, there is no need for 
flushing each individual follicle.  This is done however for natural cycle IVF (one follicle), 
using specially designed double-lumen needles.  Fluid – culture medium – is flushed through 
the 2nd lumen and aspirated in the collecting tube.  In natural cycle ART, the flush process is 
repeated up to 5 times, or until the oocyte is found.   

4.4.4 Practical oocyte aspiration: 

Prepping 
Generally, vaginal prepping is limited for oocyte retrieval for the fear that Bethadine 
residues – highly embryo-toxic – might affect the retrieved oocytes.  Hence, most centers 
simply wash the vagina thoroughly with 0.9% NaCl or other isotonic solutions prior to 
oocyte retrievals.  Certain centers first prep the vagina with small amounts of Bethadine 
and thoroughly wash the vagina for assuring that all the embryo-toxicity of the prepping 
solution has been removed.  

Ultrasound probe 
The ultrasound probe previously dipped in a sterilizing solution is covered in a protective 
sheet – specially designed or custom made – and fit with a sterilized needle holder device 
(designed by the ultrasound manufacturer).   

Generally: 

• One tries to limit the number of needle entries made in the ovary by aspirating as 
many follicles as possible from the same entry point.   

• The most easily accessible ovary is aspirated first  
• Each ovary is slowly pushed with the ultrasound probe until it becomes fixed against 

the iliac crest.  This allows establishing a good probe-to-ovary contact and avoiding 
further moving of the ovary when it is punctured.  Moving the ovary is in general not 
painful and certainly less uncomfortable than trying to ‘bring down’ the ovary with a 
‘strong’ abdominal pressure.   

• Follicles are punctured in their center in order to avoid that the needle is deviated by 
the follicle fibers, which are organized in an arch manner.  

• Do not re-orient the aspiration needle unless its tip is clearly seen on ultrasounds and 
<50% penetrated into the depth of the ovary.  If the needle penetrates deeper into the 
ovary, it should be partially retracted before being redirected.  If the needle tip is not 
properly visualized, exit and re-enter the needle.   

Warnings: 

Organ perforation and laceration  The following organs are at risk of being in the way 
of the aspiration needle during the oocyte retrieval:  

• Pelvic veins: The ovary generally lies over the pelvic veins.  A perpendicular 
ultrasound section of the pelvic vein resemble 

• Gastro intestinal (GI) tract perforation  
• Bladder 
• Ureter 

Practically, avoid tissue laceration:  
A straight in-and-out organ perforation is likely to be of little practical consequences.  
On the contrary, lacerating a nearby organ – say the pelvic vein or a bowel loop – is 
prone to have a dramatic outcome.  Hence, once the needle enters deeply into the ovary, 
assure to only exert straight in-and-out movements with no lateral dysplacement.  This 
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guaranties that no laceration takes place, even if the needle inadvertently extends beyond 
the ovary.  Similar precautions must be exerted if some tissue appears to lie in between 
the needle entry point and the ovary.  In this latter case, the proper measure consists in 
attempting to move the ovary around by exerting adequate pressure on the probe until 
any interfering tissue lying between the needle and the ovary can be moved away.   

4.5 Post	  oocyte	  retrieval	  instructions	  and	  warnings	  

Post retrieval instructions and warning (section 3) are given to the patient before she is 
discharged.  These notably include making recommendations that patients come to the ART 
institution in case of problems of any kind (pain, bleeding, etc).  If the patient is forced to go 
elsewhere, she’s instructed to call (or have her spouse or doctor call) the ART institution.  In 
case of freeze-all and Dif-ET option, patients are given an appointment for being seen within 
a week of the oocyte retrieval.   

5 Embryo	  transfer	  (ET)	  

5.1 Timing	  ET	  

Embryos are transferred either fresh or after cryo-preservation (supernumerary embryos 
or systematic cryopreservation).   

5.1.1 Fresh embryo transfers (ET)  

Fresh ET are performed at the following stages: 

• Cleaving stage embryos  
2-3 days after the oocyte retrieval 
There are no real practical differences between day 2 and day 3 transfers.    
Embryos are selected based on morphological differences 
PGD-PGS is ineffective if not even counterproductive when performed on cleaving 
embryos.  
 

• Blastocycst stage embryos  
Embryos reach the blastocyst stage on culture day 5 or 6.   
Embryos reaching the balstocyst stage on day 6 have lower implantation chances 
when transferred fresh.  When cryopreserved, day-6 blastocysts have similar 
implantation chances as their day-5 counterparts.     

5.1.2 Frozen embryo transfers (FET) 

Preparing for and timing of FETs is addressed in a specific “5.5” section of this chapter  

5.1.3 Number of transferred embryos  

• The number of transferred embryos in ART has been an issue of raising concerns 
worldwide, as the burden and cost of multiple pregnancies cannot be ignored and 
left unheeded.   

• Transferring >2 embryos should be banned possibly, with the exception of 3-
mbryos transfers permitted in women over 40 years, whose 3rd embryo cannot be 
cryopreserved.   

• Systematic 2-embryo transfers – when ≥2 embryos are available – lead to 35-
50% twin pregnancy rates, which is considered as unacceptable.  

• Avoiding 2-embryo transfers when qualifying for elective single embryo transfer 
(eSET) reduces to the twin pregnancy rates to 10-20% (which is still 10-20 times 
more than the normal twin rate).   
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• In a recent study, it was reported that the transfer of single euploid blastocysts 
(after PGS) leads to >50% implantation (and pregnancy) rates, which is similar 
to the results unselected dual blastocyst transfers.   

• Certain countries – Belgium, Turkey, Canada (Quebec province only) – have 
enacted dispositions that tie eSET to ART reimbursement (except in defined 
circumstances, as in older women with repeated failures). 

Practically:  
It is currently difficult to make a single recommendation regarding the number of 
embryos to transfer.   

Ideally, the transfer of single euploid blastocysts appears today as the best option.  PGS is 
however not available everywhere (outright forbidden in certain countries).  In the 
absence of PGS, selecting astutely between eSET and 2-embryo transfers is currently the 
best second option.  

5.2 The	  ET	  room:	  Proximity	  to	  embryology	  laboratory	  

Options: 

• Ideally ETs are performed at a close proximity to the 
biology lab.  A window type communication with the laboratory 
allows the direct transfer of the loaded embryo catheters directly 
to the clinician or his/her assistant just at the time of transfer.  

• An alternate option consists in bringing the embryos into 
the transfer room in a movable Pediatric- Isolette type equipped 
with a magnifying lens allowing to load the embryos in the 
transfer catheter selected right at the time of the transfer.  
 
Comment  
The two options have been proven to be equally effective.   

Depending on the distance travelled, the movable incubator should be battery 
equipped for when moved from the laboratory to the ET 
room. 

5.3 Practical	  ET	  

5.3.1 Type of catheter  

Several types of catheter exist.   
Typically we distinguish 3 groups 

• Soft Wallace®-type catheter 
Generally, the primary choice goes for soft catheters.  The 
emblematic model is the Wallace catheter.  Imitation 

and/or equivalent soft catheters are produced notably, by Smiths-Medical®, Cook-
Medical® and CCD-International®.  

Echogenic catheters: Today, all the soft catheters – of Wallace type – are also 
available in echogenic versions for better visualization on ultrasound.  These include:  

o Wallace Sure View Catheter  www.Smiths-Medical.com  
o Echogyn Embryoview® catheter  www.CCD-International.com  
o ‘Soft Pass’ catheter www.Cookmedical.com   

 
Failure to pass a soft Wallace-type catheter through the cervix: 

• Identify Where the difficulty is encountered  

Typical soft ET catheter with short 
outer guide and soft inner catheter 
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o In outer cervix:  
Likely due to a physical obstacle in the cervical canal or false routes in a 
cervical gland or crypt.  

o Close to inner os 
likely due to a closed angle between the cervix and uterus 

• Probable cause of the difficulty: 
o Angle 
o Obstacle in cervical canal 
o Glands 

• Decide to use: 
o Semi rigid catheter of Frydman-4.5 type 
o Stylet-type catheter 

 

• Semi-rigid of the Frydman-4.5 or Tomcat type 

Semi-rigid catheter can be pre-curved inside the packaging for negotiating the cervix-to-
uterus angle.  Catheters are curved by the operator just before proceeding to ET, as the 
‘memory’ of the plastic catheter is of limited duration.  For being effective, the curve needs to 
be within 0.5-1cm of the catheter tip.   

Comment:  
In case of very closed cervix-to-uterus angle, the curved semi-rigid catheter is best passed 
with the curved tip oriented in the opposite direction of the angle (backward for an anterior 
angle).  Once reaching the angle, make a 180° turn (through the right or left) for negotiating 
the cervix-to-uterus angle and let the catheter slip forward through the internal os of the 
cervix.  

• Stylet-type catheter  

Several catheters have been designed for so-called difficult transfers with an inner 
malleable stylet.  The stylet-type catheters aim at combining the advantages of the soft and 
semi-rigid catheters.  ETs using stylet-type catheters are conducted in two steps: 

• First, the outer sleeve is entered with its inner pre-shaped malleable stylet properly 
shaped to – but not beyond – the inner os of the cervix.  The inner stylet is then 
removed while the outer sleeve is kept in place. 

• Second, the inner soft part – packaged on the side – is handed to the lab for loading 
the embryos.  Once loaded, the inner soft part is gently passed through the outer 
sleeve, which is still in place.  Progression of the inner soft part through the inner 
sleeve is followed on ultrasound and advanced to the desired position, 1-1.5 cm from 
the inner os of the cervix.   

5.3.2 Trial of transfer (TOT) 

Two types of TOT are commonly performed: 

• Advanced TOT: Are performed on all 1st time ART patients during the ART 
workup, in the menstrual cycle – mid cycle – or after receiving E2 and progesterone 
(see advanced-TOT).   

• Pre-ET TOT: Are performed just prior all ETs.  The intended catheter is tested and 
passed up to, but not beyond the internal os of the cervix (with or without ultrasound 
monitoring).  The actual ET is then performed, using the catheter finely selected.   

Advise: 
Beware of easy ET during the TOT.  The ease of ET may be real or simply due to luck –
beginners’ luck – and not repeat itself during the actual ET.   
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5.3.3 Ultrasound guidance 

Rationale and advantages  

• Half full-to-full bladder: Today, ETs are most commonly performed under trans-
abdominal ultrasound guidance for proper positioning.  This requires a half-full-
to-full bladder for proper visualization of the uterine cavity.  The full bladder 
condition also helps reducing the uterus-to-cervix angle, which facilitates the 
actual ET.  A trial transfer (TOT) is commonly performed just before the actual 
ET, pushing the catheter to the internal os only, but not beyond.   

• Visualizing the positioning of the transferred embryos  
• Training and quality control 
• Lowering the stress level during ET (patients and team member alike) 

All in the room is explained and can see the actual positioning of the transferred 
embryos.  By allowing visualizing the actual positioning of the embryo, 
performing ETs under ultrasound control has reduced the stress level, as 
compared to what existed with the arbitrary ‘blind’ ETs.   

Positioning of the embryo 

The optimal positioning of the transferred embryos is counterintuitive.  Intuitively, one 
would have preferred to position the embryos as high as possible in the uterine cavity, 
which is not the most effective way of proceeding.    

Converging reports concurred to demonstrate that the best implantation rates are obtained 
when embryos are positioned in the lower half of the uterine cavity, at 1-1.5 cm from the 
internal os of the cervix. 

Practically 

Single operator method 

• Scan the uterus, assess the degree of bladder fullness, identify any foreseeable 
difficulty, evaluate the cervix-to-uterus angle 

• Leave the ultrasound probe on the patient’s belly 
• Wash the vagina and cervix for removing residues from progesterone capsules using 

a sterile 0.9% NaCL. 
• Conduct a TOT using your primary soft catheter (pre-ET).  Hold the catheter in 

your dominant hand.  If need be, follow the progression of the catheter tip through 
the cervical canal.  If the soft catheter does not pass easily, repeat the TOT using 
either a pre-curved semi-rigid or stylet-type catheter. 
Once confidant that the inner os can be easily reached and passed with the chosen 
catheter, remove the catheter without entering the uterine cavity.  Order to load the 
embryos in the selected catheter – in a 20-30 micro L of culture medium – for the 
actual transfer (ET). 

• Actual ET: Hold the catheter in the primary hand while the ultrasound probes rests 
on the patient’s belly.  When using a Wallace-type soft catheter, disconnect and 
advance the outer guide for protecting the catheter tip while entering the cervical 
canal.  When reaching the inner cervix, pull the outer sheet back and reconnect it 
with the inner catheter.  Advance the catheter.  As the inner os is passed, stop and 
change hands.  Hold the ultrasound probe with the mark facing down and identify the 
inner os of the cervix and the tip of the catheter.  Start moving the catheter forward 
under ultrasound guidance.  Advance the catheter to approximately 1-1.5 cm from 
the inner os (or half-way from the uterine fundus).  Drop the ultrasound probe on the 
patient’s belly again and, using your dominant hand, very gently push the syringe’s 
plunger.  Removed the catheter without releasing pressure on the plunger.   

Dual operator method 
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• The ultrasound technician holds the probe during the whole ET process 
• The clinician performs the transfer as described above. 
• This approach permits a constant monitoring of all the steps of the ET 
• Letting two different persons hold the ultrasound probe and perform the ET carries 

the risk that the ultrasound image fails to identify the true end of the catheter.  This 
uncertainty caries the risk that the ultrasound follows a more distal part of the 
catheter and results in pushing the true tip of the catheter too far into the uterine 
cavity.  
  

Practical tips 
 
1. Unless helped by a very-reliable ultrasound technician, we prefer the single-operator 
method.  We believe that it best limits the risk of excessively advancing the catheter tip 
that would have slipped out of ultrasound focus, with the sonographer following a 
different reference.  The two-hand approach offers the advantage of visualizing the actual 
release of the embryo in the uterine cavity.   
 

2. Observe a 30-seconds wait time before pushing the plunger for expelling the fluid and 
embryos.  This aim at letting the uterus quieten before proceeding to the actual ET.   
 
3. ‘Sterile cockpit’:  
Once the embryos are announced and passed to the clinicians, all conversations in the 
room are stopped.  The expression ‘sterile cockpit’ is used by analogy to the aviation 
expression used for calling to a halt all private conversation in the cockpit below a certain 
altitude (for safety reasons).       

5.3.4 Possible difficult ETs 

Difficult ETs may be due to: 

• Closed cervix-to-uterus angle 
*  In ante-verted uteri, a practical help can be gained from having a fuller 
bladder, partially extracting the speculum and reducing its opening. 
*  In retro-verted uteri, help can be obtained from placing a mounted tip in the 
posterior fornix      

• Intra cervical obstacles (polyp nabothian cyst, etc.) 
Can be identified on ultrasound (w/ or w/o HyCoSy) and circumnavigated.  At 
times, a semi-rigid or stylet-type catheter is needed.     

• Intra-cervical glands and large cryptic cervix.   
In large multiparous cervixes – seemingly announcing an easy embryo transfer.   
Yet, multiparous cervixes may at times be associated with false routes due to 
crypts and/or large glandular openings.  In such cases, beware of beginners’ luck 
when the TOT appears easy.    

5.3.5 Tidbits for optimal ET 

• Verify the patient’s identity by asking her to give her name and DOB – not asking 
her whether she is Ms. so and so.   

• Explain the embryology findings – ART or de-vitrification outcome – in clear terms 
to the patient and her spouse.  If possible provide, photographs or video vision of the 
embryos. 

• Prepare for the transfer by explaining what will be done.  Show the ultrasound screen 
while scanning for bladder fullness and indicate – show – how and where the catheter 
will enter from.   
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• Once the catheter is properly positioned, wait for approximately 30” before pushing 
the plunger for expelling the embryos.  Maintain pressure on the plunger while 
expelling the catheter.   

 

Don’t-s: 
In general, do not transport fresh embryos over distance, as not just temperature – as for 
follicular fluid – needs to be controlled, but also the 5% CO2 environment, which will 
affect pH.   

5.3.6 Support measures associated with ET 

Stress is likely to negatively affect the results of ET through effects on uterine 
contractility and other means. 

Several types of measured have been proposed and are commonly offered by many ART 
centers.  One of the commonly offered measures is acupuncture proposed either before, or 
immediately after the ET procedure.   

5.4 Luteal	  phase	  support	  (LPS)	  in	  ART	  

5.4.1 Historical perspective and rationale for LPS 

ART has been associated to controlled ovarian stimulation (COS) practically from incept.   
To this date, the multiple oocyte harvest offered by COS has been the single most effective 
measure ever taken for improving ART’s outcome.  Yet, it became readily apparent that COS 
also carried some negative effects on the endometrial mucosa that hampered embryo 
implantation to various degrees.  Donor egg programs for example classically yielded 
superior results than the corresponding regular ART counterpart.  In the famous split-the-eggs 
and split-the-costs programs, pregnancy rates were typically and regularly higher in the 
recipient – not affected by COS – as compared the women affected by COS.   

Endometrial biopsies performed in women undergoing COS showed endometrial 
alterations that in general parallel the magnitude of the COS response.  These consist of a 
characteristic dys-synchrony between the endometrial glands and stroma.  The former are 
delayed, while the latter is commonly advanced.  Ultimately, these endometrial changes 
encountered in COS amount in hastening the closure of the window of implantation (WOI) 
thus, particularly harming the fate of the slower developing embryos (i.e. blastocysts reaching 
this stage on day 6, rather than day 5 of culture).  These findings and converging reports of 
occasional low progesterone levels in the luteal phase of COS led to a rapid generalization of 
LPS in practically all ART cycles from the very onset of ART.   

Early work incriminated the mechanical damages caused to the granulosa cells  – bound 
to later become the luteal cells – while puncturing and aspirating the follicle, as done in ART.  
Today however, it is well established that the primary disorder causing the luteal phase 
alterations encountered in ART is an improper support of the corpus luteum (CL) by the 
anterior pituitary.  The latter results for the use of GnRH analogues and hCG and the supra-
physiological levels of E2 achieved in ART.  All these factors combine for altering the 
pulsatile production of GnRH and in turn LH, the normal CL stimulator in the luteal phase.  
After pregnancy is established however, the CL function is under the control of hCG 
produced by the embryo, at least for the first 6-8 weeks of pregnancy.  Hence, as addressed 
below, LPS may not be necessary anymore beyond the positive pregnancy test.   

5.4.2 The donor egg model for E2 and progesterone priming 

Early in the history of ART, donor egg (DE-ART) has been proposed for women whose 
ovaries had been removed or failed (totally or partially).  The in vitro nature of fertilization 
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permitted to use oocytes collected from a volunteer donor.  The recipient however needed to 
be rendered receptive to the developing embryo with the sole use of exogenous hormones – 
E2 and progesterone.  From the heydays of ART it became apparent that the sole use of E2 
and progesterone sufficed to provide an optimal receptivity to the developing embryo that has 
never been surpassed – even in the natural cycle – to this date. 

The hormonal priming of endometrial receptivity is a two-step process:  

• E2 priming: Exogenous E2 is necessary to prepare – prime – the endometrium, a 
process that amount to develop progesterone receptors necessary for a proper 
response to this hormone.   

o Duration of E2 priming: largely flexible, from 10 to 100 days (best 2-4 
weeks) 

o Oral E2: Micronized E2 (Estrace®; Provames®; Estrofem®) 2-4mg BID.   
Oral E2 is less effective in case of enzymatic induction (psychotrop meds; 
Hx of chemotherapy, etc.); Contraindicated in women at increased risk of 
VTE.   

o Transdermal E2: Transdermal skin patches (i.e. Vivelledot®) 0.1-
0.2mg(/day), change twice weekly. 
Transdermal E2 is less effective in obese women or in hot-humid conditions.  
No increased risk of VTE.  

o Vaginal E2: doses 1-2mg/day.  Results in pharmacological circulating levels 
of E2 (1,000-2,000pg/mL), with even higher uterine tissue concentration.  
The safety of vaginal E2 for priming ET is not proven.  Should only be used 
when transdermal E2 failed.   

• Verifying E2 priming: 
o Measure endometrial thickness just before starting progesterone treatment.  

Should be ≥7mm (possibly OX if 5-7mm).  Ck ovarian follicles for possible 
impending ovulation.  

o Measure serum progesterone to ascertain that ovulation did not take place 
prematurely and that the timing of ET is appropriate, as per the duration of 
progesterone treatment.   

• Control of WOI by progesterone: 
o WOI is determined by the duration of exposure to progesterone – after E2 

priming – with little to no impact of the actual quantity/levels of 
progesterone.  WOI is determined as a function embryo development 

§ WOI for cleaving-stage embryos: Time ET after 3.5 days [3-4] of 
exposure to progesterone. 

§ WOI for blastocysts: Time ET on the 5-6th day of progesterone 
exposure.  

5.4.3 Mode of LPS 

• Progesterone or hCG 
Originally, repeated administrations hCG (in general 1,500IU) have been proposed 
for LPS, which elevated both E2 and progesterone.  This practice has been 
abandoned as it markedly increased (>20 times) the risk of ovarian hyerstimulation 
syndrome (OHSS).  Meta-analyses indicated that hCG carried no further benefit over 
LPS using exogenous progesterone only.  hCG has been therefore abandoned for 
LPS.  

• IM progesterone  
Originally, progesterone has been administered by intramuscular injection of oil-base 
preparations of progesterone.  These were originally designed – and approved – for 
the treatment of threatened abortions.  The doses used range from 25-100mg/day, or 
BID.  The serum levels of progesterone achieved are commonly in excess of 
20ng/mL.   
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IM progesterone is generally painful, requires the help of a nurse and may cause 
sterile abscesses. 
IM progesterone is still used by a large fraction of ART centers in the US.  

• Vaginal progesterone 
Oral progesterone is ineffective at triggering the predecidual transformation of 
estrogen-primed endometrium due to excessive degree of metabolism during the 1st 
liver pass.  Likewise, transdermal progesterone is not possible due to the high 
quantities needed (200x more than E2).   
Hence, vaginal progesterone appeared as the only possible alternative capable of 
avoiding the discomfort and side effects of IM injections of progesterone.  The doses 
administered vary from 90mg (Crinone®) to more commonly, 200mg TID 
(Utrogestan®; Prometrium®; Cyclogest®).    
There has been ample documentation that the uterine tissue concentrations achieved 
with vaginal progesterone exceed what would be expected from the relatively low 
blood levels of progesterone reached (5-7ng/mL).  This finding has been shown to 
stem from a certain degree of direct vagina-to-uterus transport or ‘First-Uterine-Pass’ 
effect.   

• Sub-cutaneous progesterone 
Recently, an aqueous-base progesterone preparation – Prolutex® – has been 
developed.  This was accomplished after capping the progesterone molecules with a 
starch residue – cyclodextrin – commonly used in the pharmaceutical and food 
industry.  The aqueous-base progesterone preparation – Prolutex® – can be self-
administered subcutaneously (25mg/day), just like the gonadotropin preparations 
used in ART.   

• Comparison between LPS modes 
Meta-analyses have concurred to show no differences in ART outcome between the 
different modes of LPS administration – IM or Vaginal progesterone.  In certain 
circumstances as in FETs for example, certain have claimed better outcome with 
injectable progesterone, a finding not confirmed by others however.   

• Progesterone doses used:  
Based on the existing publications we recommend the following doses: 
IM progesterone: 25-50mg/day 
Vaginal progesterone 

o Crinone: 90mg/day or BID 
o Endometrin 200-400mg/day 
o Utrogestan/prometrium: 200mg TID 

5.4.4 Who needs LPS? 

Multiple meta-analyses have confirmed that LPS improves ART outcome, irrespective of 
the protocol used (GnRH analogue or not).  Hence, it is admitted that all ART patients need to 
receive LPS.   

5.4.5 When to start LPS 

LPS is commonly started on the day of oocyte retrieval or the day after.  Earlier starts 
encounter the risk of advancing the endometrium and prematurely closing the WOI.  Starting 
progesterone on the day of oocyte retrieval decreases UC frequency at the time of ET, in day-
3 transfers.  

5.4.6 When to stop LPS 

The duration of LPS and when to stop has become a matter of debate recently.  RCTs 
have documented that stopping LPS at the time of the first ultrasound – 4-6 weeks after ET – 
had no negative impact on ART outcome.  Other RCTs have shown that LPS could even be 
stopped after a positive pregnancy test without harming the outcome.  These findings are 
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concordant with the prevailing thoughts indicating that the disruption caused by COS in ART 
affects the pituitary function and the CL support by pulsatile LH.  Once, this is replaced by 
hCG produced by the embryo the disorders induced by COS have therefore no further 
consequences.   

Certain groups – it includes ours – continue LPS until the 8-10th week of pregnancy (10-
12 weeks of theoretical amenorrhea), when hormone production is taken over by the placenta 
(luto-placental shift).  One of the reasons invoked for doing so is the fear of confusion 
between the instructions given in fresh ET – possible earlier stop of LPS – and FETs, which 
mandate pursuing LPS until the luteo-placental shift.    

5.5 Frozen	  embryo	  transfers	  (FET)	  

The possibility of embryo freezing dates back from the heydays of ART.  Embryos have 
been frozen at the (i) 2-PN (zygote, day 1); (ii) cleaving (day 2-3) and; (iii) blastocyst 
stages (day 5-6).  Classically, embryos were frozen using the so-called slow freezing 
technique (see embryology).  The highest efficacy of slow freezing is for zygotes, with 
cleaving stage and blastocyst embryos showing lower survival and implantation rates.  
Slow freezing of embryos at the zygote stage – as mandated by the regulations of certain 
countries, as for example Germany and Switzerland – leads to a significantly larger 
number of FET cycles due to the better embryo survival, as compared to cleaving stage 
embryos.  Slow freezing of blastocyst embryos had a notoriously poor efficacy, but the 
surviving blastocyst had good implantation rates.   

Recently, the development of instruments permitting the vitrification of embryos 
upended the issue of embryo cryopreservation.  Indeed, the results of embryo vitrification 
show nearly 100% efficacy for the vitrification of zygotes and blastocysts.  The timing of 
FETs is independent of the fact that embryos underwent slow freezing or vitrification.     

5.5.1 Timing of oocyte and embryo freezing and vitrification  

FET can be scheduled in the menstrual cycle in women having regular menstrual cycles. 

5.5.2 FET in the menstrual cycle 

Two options exist: 

• Timing FET after naturally occurring ovulation 
This option is only possible in women who ovulate regularly.  Ovulation must be 
monitored echographically for the presence of a pre-ovulatory follicle of 13-15mm in 
diameter.  
When a growing dominant follicle is seen, start monitoring urinary (or blood) LH for 
identifying a LH surge (elevation by >2SD of repeated baseline measurements).  
Continue measurement on the following day for witnessing a decrease in urinary LH.   
Take day of maximum LH as LH surge reference, which is identified as ovulation 
day-0.  Time FET accordingly (as per embryo development stage).  
LPS is not strictly necessary in this case.    
 

• Timing FET after triggering ovulation in the natural cycle  
Here the menstrual cycle is monitored from day 10 onward  – by ultrasound and E2 
levels – until a pre-ovulatory follicle is witnessed (≥17mm).  Ovulation is then 
triggered with exogenous hCG (5,000IU).  In doubt, luteal phase support is commonly 
provided in these cases (in general, vaginal progesterone 200-600mg). 

5.5.3 FET in E2 and progesterone cycles  

The remarkable successes of donor-egg ART (DE-ART) witnessed from incept has led to 
using the E2 and progesterone cycles developed in DE-ART for scheduling FETs.  
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GnRH-a and E2 – progesterone cycles  

Originally, GnRH-a was used for ovarian suppression prior to priming endometrial 
receptivity with E2 – progesterone.  Pregnancy rates were reported as excellent and generally 
comparable to those achieved when FETs were transferred in the menstrual cycle.   

LPS until luteo-placental transition  

As no corpus luteum (CL) are present in E2 and progesterone cycles, LPS is mandatory 
until it can be ascertain that hormonal production is entirely of placental origin – luteo-
placental transition.  This is largely achieved 10 weeks after ET (12 weeks of theoretical 
amenorrhea, 8 weeks after the positive pregnancy test).   

Simple E2 – progesterone cycles 

It has been amply documented that ovarian suppression by GnRH-a is not strictly 
necessary for planning FETs and that similar efficacy – and nearly similar reliability – can be 
achieved by the sole administration of exogenous E2 and progesterone.  For this, E2 treatment 
needs to be started strictly on cycle day 1 – or best, 2-3 days before menses – in order to 
reliably prevent follicular recruitment.   

On-E2 verification  

Proper estrogen priming is verified 2-3 weeks after menses for: 

• Verifying endometrial appearance and thickness (needs to be hypo-echogenic, and 
>7mm) and exclude the presence of a developing follicle. 

• Measuring plasma progesterone to exclude the possibility (<5%) that a follicular 
escape and uncontrolled ovulation occurred (FET needs to be cancelled and 
postponed if it occurs).  

If the on-E2 verification is satisfactory – endometrium >7mm; progesterone <1.5ng/mL –
FET is scheduled and progesterone is started according to the embryo development stage.    

Practically: 

If the endometrium is satisfactory, progesterone <1.5ng/mL and no growing follicles 
were seen on ultrasound, a 3-4 day leeway exists for starting progesterone according for 
the day scheduled for ET.   

Scheduling FET  

Embryo development Procedure 

1. Day 1: Zygotes 2PN-embryos As zygotes cannot be chosen and selected for quality, in 
principle thaw (de-vitrify) all the cohort of available 
zygotes.  Assess 24h later 

Two options then exist: 
1. Transfer best 2 cleaving embryos; proceed as for 
cleaving-stage embryos and keep all other embryos in 
prolonged culture to the blastocyst stage. Vitrify all 
usable blastocysts obtained en either day 5 or 6.  
2. Keep all the embryos in prolonged culture.  Transfer 
the best looking blastocyst (on the 5th of progesterone 
treatment) and vitrify all the other usable blastocysts.     

2. Day 2-3: Cleaving stage embryos  Transferred after 3.5 days of progesterone treatment.  

3. Day-5 and day-6: blstocyst embryos  Transferred after 5 days of progesterone treatment.  
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Recommendation: 
1. Ideally, scheduling FETs in the natural cycle is the best possible optimal.  Practically 
however, programming FETs in the natural cycle is complex and prone to cancellations 
and various delays.  The number of consultations for timing FETs in the natural cycle is 
likely to be higher than needed for FETs timed in E2 and progesterone cycles.   
2. Practically, Scheduling FETs in E2 and progesterone cycles is markedly simpler, 
requiring in general one consultation for verifying the endometrial aspect on ultrasound 
(aspect, thickness) and measuring plasma progesterone (must be <1.5ng/mL).  Final FET 
is then scheduled after a number of days on progesterone adjusted according to the 
embryo development stage.   

5.6 ‘By	  simulation’	  Training	  for	  ET	  	  

Embryo transfer (ET) is a most delicate procedure that concentrates all the efforts 
deployed during the ART cycle – from COS, oocyte retrieval and in the biology lab – and is 
the focus point of the couple’s financial commitment and hopes.  It is therefore crucial to 
perform ETs with utmost precaution and care, and do it right from the first ET performed 
(initial training) and for every ET (reliability; recurrent proficiency assessment).   

Training for ET is therefore a key element in subspecialty raining.  For avoiding the 
concept of a learning curve – non acceptable for ET - training can be performed through 
simulation, using ‘mock ET’ as a model deployed when performing advanced-TOTs.  For this 
we recommend to proceed as follows: 

• Identify the trainee, making it known to the all in the clinical and biology team 
• Schedule ‘mock ET’ during planned advanced-TOT at mid cycle of natural or E2 and 

progesterone cycles.  
• Ask that the trainee applies the exact ET procedure and performs 10-15 mock ETs 

until the trainee finds himself/herself confortable.  During the training process, the 
theory regarding ETs is reviewed with the trainee by his mentor until she/he becomes 
familiar with all the different facets of the process. 

• When the trainee feels ready, a new mock ET is performed while one senior trainer – 
mentor – is present and deliberately causes a stressful environment.   

• The trainee is validated if found proficient at performing a mock ET even under 
stressful conditions.  Often the test while acceptable shows that certain details have 
been forgotten.  The trainee is explained the impact that an external stress may have 
on her/him.  Realizing one’s own vulnerability to stress is crucial for protecting 
oneself against the effects of stress.  

The trainee who successfully passed the initial step of ET training is authorized to 
perform 10 actual ETs under close and direct supervision by a designed mentor.  These will 
be accompanied by pre- and post-ET briefings until she/he is formally validated for solo-
performing ETs. 

Recommendation: 
Training for ET is the first formalized procedure-specific training in ART.  It is likely that in 
an optimized training more procedures will qualify for procedure-specific type training.   


