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Genesis



Genesis



• Efficacy (Ø failure but higher pacing threshold)

• Safety

• Suitable for all THV intervention: Aortic, Mitral, Tricuspid     ⇒Only 

« reasonable » technique for TTVR

• Procedural time reduction 

• X-Ray exposure reduction

• Costs reduction (direct, indirect)

Direct Left Ventricular Rapid Pacing
Proof of concept

Rapid pacing using the left ventricular guidewire: Reviving an old technique to simplify BAV and TAVI procedures.
Faurie B, Abdellaoui M, Wautot F, Staat P, Champagnac D, Wintzer-Wehekind J, Vanzetto G, Bertrand B, Monségu J.
Catheter Cardiovasc Interv. 2016 Nov 15;88(6):988-993

https://www.ncbi.nlm.nih.gov/pubmed/27510946
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DWP in EASY TAVI RCT:

No RV perforation 

⇓ Procedural time (12%)

⇓ Fluoroscopy time (7%) 

⇓ Costs (12,6% : > 600 €/TAVI)

With same Efficacy

Direct Wire Pacing (DWP) superior to temporary-PM*

* B. Faurie & al. EASY TAVI . JACC Cardiovasc Interv. 2019;12. 

Direct Le5 Ventricular Rapid Pacing
Proof of superiority

4000 Patients

300 Patients
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Direct Wire Pacing (DWP)

Direct Wire Pacing – DWP®

Transcoronary pacing Direct LV wire pacing

Direct RV wire pacing

LV pacing Pacing over the wire

Transvascular nerve pacing



Background
• FFR included in European 

guidelines since 2010
• Max hyperemia : Adenosine

But… Adenosine
• contraindications 
• Side-effects (brady-arrhythmias, sinus 

pauses, AV block)
So…

• Limit FFR adoption
• Rest ratio indexes (iFR, dPR, dFR..)
• Virtual angioFFR



Background

iFR ≠ FFR

Up to 20% misclassification!



Background

FFR value:

– After severe pauses?

– After cuffing efforts?



Hypothesis

DWP is effective other most of coronary guidewires
DWP avoids conductance disturbances

FFR measurements for intermediate stenosis:
FFR-DWP is non-inferior to Standard-FFR

FFR-DWP  circumvent Adenosine drawbacks



Methods
Randomized, non-inferiority, crossover trial
All lesions requiring FFR evaluation with optical (optical fiber 
OptoWire™, OpSens Medical )

Randomization sequence 1:1:
 FFR-DWP then FFR-Standard and vice versa



Methods

Endpoints:

I - Reproducibility of FFR measurement

II - Safety of both methods: adverse events
- Tolerance of both methods= chest discomfort (0-4) 

& electrical sensation (NRS 0-10)



Methods Assessed for eligibility
n=186 subjects

Randomized to sequence
n=150 lesions in 94 subjects

Excluded: n=92 

• Eligibility criteria not met: n=36
• Declined to participate: n=48
• Other reason (clearance <30 mL/min): 

n=8

Analyzed

• Full analysis set: n=72 lesions
• Safety analysis set: n=75 lesions

Allocated to DWP method first
n=75 lesions

Allocated to standard method first
n=75 lesions

Received DWP method first
n=72 lesions*

2-minutes washout period between 
both interventions

Received standard method second
n=72 lesions

Received standard method first
n=75 lesions

2-minutes washout period between 
both interventions

Received DWP method second
n=75 lesions

Analyzed

• Full analysis set: n=75 lesions
• Safety analysis set: n=75 lesions



Methods

Sample size determination:

• 0.02-0.03 difference is communly accepted
• ICV pre-study: 150 lesions= 0.0194 (CI 0.0151 to 0.0237)



Methods

« Home-made FFR-DWP »:

- Alligator clamps

- Stimulation 10 beats above 

resting heart rate

- Asynchrone PM-mode

- Pacing threshold assessement



Results - I
FFR values highly reproducible

∆ FFR value = 0.00054 with high correlation degree (R=0.98, p=0.005) 



Results - I

FFR-DWP FFR-Standard

=



Results - II
Tolerance - Chest discomfort:

FFR-Standard 1st better tolerance

0,0%

16,3%

32,5%

48,8%

65,0%

Pas de gêne Gêne légère Gêne modérée Gêne sévère

Tolérabilité

STD
DWP

P < 0,0001Tolerance:

FFR-standard= 0.61 /4

FFR-DWP= 1.05 /4



Results - II
Tolerance - Chest discomfort:

Why FFR-standard 1st better tolerance?

Correlation between :
Electrisation sensation

&
Chest discomfort

Electrical sensation of FFR-DWP
=

2.86 / 10 



Electrical sensation

Electrical sensation of FFR-DWP
=

2.86

Electrical sensation of DWP® device
=

0.51

« Home-made DWP »

* J. Wintzer-Wehekind & al. - Pilot study evaluating the safety of Electroducer Sleeve medical device 



Results - II

Safety

No pause in FFR-DWP group

1 occlusive dissection with FFR wire



Results - II
Safety

= pas de pause

= pause inférieure à 3 secondes

= pause supérieure à 3 secondes

• Pauses occured in 13.5%
 < 3s:  8.1%
 > 3s:  5.4%

• Most pauses >3s occured in RCA (75%)

• RCA: 41.6% sinus pause





Limitations

• Mono-centric study

• Interobserver variability: 4 operators

• But: subjects act as their own control

• Optical fibre FFR wire only (piezoelectric?...)
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Electroducer® Sleeve

GuideWire: 0.008’’ to 0.038’’

Electroducer® clamp

Electroducer® Sleeve turns wires into temporary Pacemaker leads

External PM connectors

Purpose-built device

⇒ DWP (Direct Wire Pacing) 

A direct wire pacing device for transcatheter heart valve and coronary
interven5ons: a first-in-human, mul5centre study of the Electroducer Sleeve. 
Jérôme Wintzer-Wehekind, Thierry Lefevre, Hakim Benamer, Jacques 
Monsegu, Didier Tchetche, Philippe Garot, Benjamin Honton, Nicolas 
Dumonteil, Mohamed Abdellaoui, 
EuroInterven?on. 2023 Feb 20;18(14):1150-1555. 



Take-home message

First randomized trial showing that  DWP during FFR

–accurate and reproducible for FFR values

–allow use of maximal hyperaemia without adverse event

Direct wire pacing during measurement of fractional flow reserve: A randomized
proof-of-concept noninferiority crossover trial.
Faurie B, Acheampong A, Abdellaoui M, Dessus I, Monsegu J, Wintzer-Wehekind J
Front Cardiovasc Med. 2023 Oct 23;10:1137309. 


