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New Technology for PV Isolation



Contact-Force Sensing Catheters

THERMOCOOL® SMARTTOUCH™ Catheter

(Biosense Webster)

TactiCath™ Quartz Catheter

(Endosense/St. Jude Medical)



THERMOCOOL® SMARTTOUCH™ Catheter

SENSORS monitors the  

transmitter coils location 

signal and records the micro-

movements of the spring.

PRECISION SPRING 

allows small amount 

of electrode 

deflection.

TRANSMITTER coil in the tip 

sends location reference 

signal about the Spring.



THERMOCOOL® SMARTTOUCH™ Catheter
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AF Ablation with CF and VISITAG™ Module 



Contact Force and Lesion Size

Ikeda A et al. Circ Arrhythm Electrophysiol. 2014;7(6):1174-80. 



Multicenter SMART-AF Trial

Natale A et al. J Am Coll Cardiol. 2014;64(7):647-56.



Reduction in AF recurrence : Meta-Analysis

Afzal MR et al. Heart Rhythm. 2015;12:1990-6.



Reduction in AF recurrence : Meta-Analysis

Shurrab M et al. J Am Heart Assoc. 2015

35.1% vs. 45.5%

CF Range : 2-60 g (mean 17± 5 g)



Procedure time & Ablation Time:
Meta Analysis

Shurrab M et al. J Am Heart Assoc. 2015

156 min vs. 173 min

47 min vs. 51 min



Fluoroscopic Time: Meta-Analysis

Shurrab M et al. J Am Heart Assoc. 2015

28 min vs. 36 min



Complication Rate: Meta-Analysis

Shurrab M et al. J Am Heart Assoc. 2015

Major Complications

Cardiac Tamponade

1.3% vs. 1.9%

1.2% vs. 1.4%



Phased RF Ablation



Unipolar Only Unipolar and Bipolar

Electrode 1 

(Phase 0º)

Electrode 2 (

Phase 0º)

Electrode 1 

(Phase 0º)

Electrode 2 (

Phase 180º)

Energy Deployment - Phasing
Unipolar for Depth & Bipolar for Continuity



Duty-Cycling
Electrode Colling and Temperatur Measurement
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During	the	‘off’	period,	
electrodes	cool	while	tissue	
temperature	remains	close	to	

target	allowing	lesion	to	
progress

ON
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Conventional	RF

Duty-Cycled	RF

Electrode	

Temp

Voltage
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Tissue	
Temp

One	Duty-Cycle

In	Phased	RF,	100W	is	
delivered	up	to	10%	of	the	
time,	permitting	sufficient	
energy	delivery	while	

allowing	electrodes	to	cool	in	
the	off	period.

In	conventional	RF,	power	is	
continuously	delivered	and	
saline	cooling	is	required	to	

deliver	enough	power



Phased RF Ablation



9 Electrodes 10 Electrodes
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Gold Platinum

• Gold thermal conductivity allows more 
uniform heating and faster cooling than 
platinum providing the potential for 
precise temperature control across the 
electrode

• Eliminate 1:10 electrode interaction

• Should generate equivalently deep 
lesions to platinum because of gold’s 
ability to deliver energy more efficiently 
and consistently

• Potential for improved uniformity of 
tissue contact

• Over-the-wire design should provide 
stability in various anatomies

Better Contact Better Cooling Better Lesions

PVAC GOLD Summary



 PVAC GOLD, MASC, and MAAC Catheters
 Single transseptal access with 3 catheter system that allows 

mapping, ablation, and pacing through all or selected bipolar pairs

 GENius with ContactIQ Multichannel RF Generator 
 ContactIQ provides a display of effective contact and ablation 

progress

 16 independent temperature-controlled channels deliver unipolar 
and bipolar energy simultaneously

Phased RF Ablation Technology

PVAC GOLD

MASC MAAC
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Unipolar 1:1 2:1 4:1 Bipolar

Lesion 
Depth 
(mm)

Energy Mode

PVAC Ablations on Isolated 
Bovine Myocardium

5.0 mm

3.6 mm

Top View
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Phased RF Ablation : Lesion Depth Control

Wijffels MC et al. J Cardiovasc Electrophysiol. 2009;20:1142-8.



21

Steering

Rotating

Pulling or Pushing

Sliding

PVAC Maneuvers to Improve Tissue Contact

Procedural Overview |  Updated August, 28 2015   |   Confidential, for Internal Use Only



Standby, Start, and Stop Buttons

§ Standby button

§ Pressing Standby after catheter positioning and prior to 
initiating ablation will display electrode temperature 
information for selected channels

§ Resets Cumulative RF usage display (Press and hold the 
Standby button for 3 seconds)

§ Start button

§ Begins energy delivery

§ During ablation an audible tone is emitted and beeps to 
signal end of ablation

§ STOP button

§ Can be pressed anytime during ablation to stop energy 
delivery

§ End of ablation audible tone sounds and generator enters 
Setup mode

Standby

STOP

Start



Channel Management

§ Channel buttons are available 
in Setup mode when a catheter 
is connected

§ Used to select or de-select 
ablation channels

§ A green light appears when a 
channel is selected

§ All Channels selects or de-
selects all channels with a single 
press

§ Channels can also be de-
selected during ablation

CH 1 CH 2 CH 3 CH 4

All

Channels

CH 5 CH 6 CH 7 CH 8

• PVAC:   CH1 – CH5

• MASC:  CH1 – CH6

• MAAC:  CH1 – CH4



Energy Mode Buttons

§ Energy modes: Bipolar, Unipolar, 1:1, 2:1 
and 4:1

§ The first number refers to bipolar 
component and second number refers to 
unipolar component

§ Indicator is illuminated for selected energy 
mode (2:1 in the example)

§ The default mode for PVAC is 4:1

§ The default mode for MAAC and MASC is 
1:1

Bipolar Unipolar

1:1 2:1 4:1



PVAC Energy Deployment



PVAC Ablation



Validation of Pulmonary Vein Isolation

Entrance Block

§ Place PVAC distal to the presumed 
ablation line

§ Check for entrance block by mapping 
during sinus rhythm

§ Distal CS pacing for Left PV’s

§ Proximal CS or High Right Atrial 
pacing for Right PV’s

Exit Block

§ Place PVAC array within the 

targeted vein

§ Pace at high output from each of 

the PVAC pairs checking for effect 

on PV and atrial activations



*Statistically significant

- PVAC - Irrigated RF
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 cPVI = PVI with Conventional RF using iRF

 MER = Multi-Electrode Radiofrequency using Phased RF

5 Year FU with PVAC vs. Irrigated RF

Gal P et al. Int J Cardiol. 2014;176:891-5.

cPVI group 45%, MER group 48%, P=0.777
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- PVAC - Irrigated RF
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Effectiveness : PVAC vs. Irrigated RF
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Procedure Time : PVAC vs. Irrigated RF



Procedure Data : WACA vs. PVAC

McCready J et al. Europace. 2014 Aug;16(8):1145-53



32

Safety : PVAC vs. Irrigated RF
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PVAC Gold vs. PVAC 

1. De Greef Y, et al. Phased RF Evaluation of Acute Pulmonary Vein Isolation in Paroxysmal AF With New GENius and PVAC GOLD: the PRECISION-GOLD Study.
Circulation. 2014;130:Suppl 2 A18975.

2. Verma A, Debruyne P, Nardi S, et al.  Evaluation and reduction of asymptomatic cerebral embolism in ablation of AF, but high prevalence of chronic silent 
infarction: Results of the ERACE trial.  Circ Arrhythm Electrophysiol.  2013 Oct;6(5):835-842.
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Caution: Clinical results across studies/protocols may not be comparable.

All studies included used 1.5T MRI scanner and used a consistent lesion definition as per Gaita/Herrera-Siklódy (DWI + ADC + FLAIR)

PVAC GOLD ACE Rate : 2.1%
Amongst the Lowest of any Technology
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De Greef Y et al. Europace. 2016



Case 1. 59 Y.O. Female, Paroxysmal AF



LSPV Ablation



Additional Ablation for PVI

Total Procedure time: 125min
Fluoroscopic Time : 20min 51sec



Case 2. 60 Y.O. Male, Paroxysmal AF

Total Procedure time: 155min
Fluoroscopic Time : 40min 19sec 



Case 3. 72 Y.O. Female, Persistent AF

Total Procedure time: 125min
Fluoroscopic Time : 32min 53sec



Cryoballoon Ablation



Cryoballoon Ablation

1. Access
targeted vein

2. Inflate and 
position

3. Occlude and
ablate

4. Assess PVI



Cryoballoon vs. RFCA : FIRE AND ICE Trial

Kuck KH et al. N Engl J Med. 2016 Apr



Cryoballoon vs. RFCA : FIRE AND ICE Trial

Kuck KH et al. N Engl J Med. 2016 Apr



Cryoballoon vs. RFCA : FIRE AND ICE Trial

Kuck KH et al. N Engl J Med. 2016 Apr



Cryoballoon vs. RFCA : FIRE AND ICE Trial

Kuck KH et al. N Engl J Med. 2016 Apr



Summary

• AF ablation with optimal CF demonstrated improved 
clinical outcome. 

• Multi-electrode phased RF ablation was superior in 
procedure duration and ablation time, with less 
complications. 

• Pulmonary vein isolation by means of cryoballoon
ablation was noninferior to pulmonary vein isolation 
by radiofrequency ablation in terms of efficacy and 
safety. 



Thanks for your attention !!


