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Outline of my presentation 

1.  AF ablation  
1.  Cryoballoon, 
2.  Hotballoon 

2.  Mapping technologies 
1.  Rythmia 

3.  Catheter technologies 
1.  Contact force 



AF ablation=PVI 



AF ABLATION 

Conventional 
point-by-point RF 
ablation 

 - Ensite 
 - CARTO 

Baloon based 
ablation 
  
 - CRYO ablation 
 - Hotballoon RF 
 - Ultrasound, Laser, HIFU 



Burning or freezing for PVI? 

FIRE AND ICE 
 

 
Some say the world will end in fire, 
Some say in ice. 
From what I’ve tasted of  desire 
I hold with those who favor fire. 
But if  it had to perish twice, 
I think I know enough of  hate 
To say that for destruction ice 
Is also great 
And would suffice. 
 
 
By Robert Frost  





CRYOBALLOON 

•  Success rates are similar to RF. 
•  Advantages: 

–  Straightforward procedure: Easier to learn and to do, shorter procedure 
duration 

–  Severe complication rate is lower 

•  Disanvantages: 
–  Less or no substrate ablation 

•  No CFAEs Mapping 

•  No ablation lines: Roof, MV, CS etc. 

–  PV anatomic variations 
•  Accessory PV, small PV ostia, large PV ostia, etc. 



4. The CryoConsole controls 
safe delivery of  N2O to the 
catheter and return of  the 
vapor.  Numerous safety 
systems mitigate potential 
hazards. 

2. Inside the balloon the liquid N2O 
vaporizes and absorbs heat from the 
surrounding tissue. 

3. The vapor is returned to the console 
through a lumen maintained under 
vacuum. 

CryoAblation System 

1. Liquid N2O is delivered from the 
CryoConsole through an injection tube to 
the inner balloon. 



Arctic Front Advance™ Cryoballoon  
and  

AchieveTM Mapping Catheter 

3. Occlude and 
ablate 

1. Access 
targeted vein 

 

2. Inflate and 
position 

4. Assess PVI 



 In Arctic Front Cryoballoon, the most 
concentrated cooling zone occurs near the equator 
of  the balloon. Aligning the balloon coaxially with 
the PV may be an important factor, but may be 
difficult in some vein anatomies.  

Arctic Front Advance Cryoballoon with 
EvenCool Cryo Technology is designed to allow 
more flexibility in balloon positioning to ablate 
the PVs. 

Arctic Front Cryoballoon  Arctic Front Advance Cryoballoon 
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CRYOBALLOON 

1st generation 2nd generation 



Arctic Front 
Cryoballoon 

Arctic Front  Advance 
Cryoballoon 

Injection tube 
ports 4 8 

How Is More Uniform Cooling Achieved? 

  

Arctic Front™   Arctic Front 
Advance™ 



Cryoballoon in the left upper PV 



Cryoballoon in the right upper PV 

















Persistan AF ablation 
•  Guidelines for AF ablation 

– For persistent AF:  IIa 
– For long term persistent AF: IIb * 

•  1 year success rate is %50-60. 



 Efficacy of Cryoballoon Pulmonary Vein Isolation in Patients with 
Persistent Atrial Fibrillation  

Guhl  EN,  Siddoway  D,  Adelstein E,  Voigt A,  Saba S, Jain SK. 













LAA isolation 
 “To isolate or not to isolate the left atrial appendage, that is the question” 

•  LAA has been reported as an unrecognized trigger site of 
AF in all subtype of AF and especially in patients with non-
paroxysmal AF. 

•  It has been reported that, in 27 % of patients in a series of 
266 patients undergoing redo AF ablation  procedures with 
demonstrated silent PVs, there was a firing from the LAA. 
In 8 % of these patients, the LAAwas the only site 
responsible for AF*. 

* Di Biase L, et al. Left atrial appendage: an underrecognized trigger 
site of  atrial fibrillation. Circulation. 2010;122:109–18. 



LAA isolation by CRYOballoon  

* Left atrial appendage isolation in addition to pulmonary vein isolation in persistent 
atrial fibrillation: One-year clinical outcome after cryoballoon based ablation. 
Yorgun H, Canpolat U,  Kocyigit, D , Çöteli C,  Evranos, B,  Aytemir K.  
*Hacettepe University Faculty of  Medicine, Department of  Cardiology, Ankara, Turkey 





HOTBALLOON 



•   An agitation device designed to “stir” the fluid within the balloon to achieve a 
uniform temperature at the tissue interface, and a RF generator with a maximum 
output of  200 W.  
•  The balloon can be inflated to 25–35 mm in diameter using an ionized contrast 
medium diluted 1:1 with physiologic saline.  
•  RF is delivered between the coil electrode inside the balloon and the 4 cutaneous 
electrode patches placed on the patient’s back.  
•  Tissue is heated thermally at the interface to the balloon membrane, and that 
thermal transfer is the primary mechanism for ablation, not RF current flow. 





HotBalloon Ablation of  the Pulmonary Veins for Paroxysmal 
AF. A Multicenter Randomized Trial in Japan 
Sohara M et al., J Am Coll Cardiol 2016;68:2747–57. 













The Rhythmia mapping system 

•  The Rhythmia mapping system is a new system 
capable of rapid and high-resolution 
electroanatomic and activation mapping. 

•  Recent publications have reported the feasibility 
to use this technology for mapping arrhythmias, 
including for PVI.  



The Rhythmia mapping system 

•  A mini-basket (1.8 cmdiameter), containing eight splines of eight 
electrodes (total 64 electrodes, 2.5 mm spacing) is used to collect 
mapping data.  

•  The system automatically acquires electrograms and location 
information based on a predefined set of beat acceptance criteria.  

•  Beats are included in the map based on cycle length stability, relative 
timing of reference electrograms,electrode location stability, and 
respiratory gating. The criteria are selected by the operator before 
beginning the map.  

•  An activation map is obtained without the need for manual annotation. 



Mini-basket (Orion) catheter 
- 2.5 mm center to center spacing 
- 0.9 x 0.45mm electrodes 
- 0.4mm2 surface area 

22 mm 

8 splines with 8 mini electrodes 
64 electrodes in total 



Orion vs Lasso 

•  Basket, 64 poles 

•  0,4 mm2 Surface Area (MEs) 

•  Printed in one side of  spline 

•  2.5 mm center to center 

•  Steerable bidirectional 

•  Diameter adjustable: 3-22 mm (18 

mm nominal) 

•  Circumferential, 10 poles 

•  2,33 mm2 Surface Area (MEs) 

•  Ring electrodes 

•  1-2 mm spacing (??)  

•  Steerable unidirectional 

•  Adjustable diameter 15-25 mm 





Signal comparison  
•  LA and PV potentials were consistent (concordant 

100%) in all PV’s between Orion and Lasso 
 

 
Left atrial 
potential 

PV  
potential 

Lasso 

Orion 

LA potential in 
Orion later than in 
Lasso: due to the 
Orion more distal 
position 



Signal comparison  
•  After ablation: There is poor signal concordance between Lasso and 

Orion (low and fragmented PV signals not visible to Lasso) 

 

 

 Orion 
Lasso 

Lasso 
overestimation of  

PVI 

ORION 



•  The Orion catheter ‘is sufficient alone to determine PVI’  

 

•  The Orion catheter ‘improves recording of PV potentials after incomplete ablation’: low 
amplitude & fractionated signals not detected with Lasso 

•  The Orion catheter ‘is associated with frequent ‘PV-like’ potentials originating from 
neighbouring structures. In these cases pacing manoeuvres are helpful to determine 
pulmonary vein isolation and avoid excessive ablation’.   

–  Orion catheter position more distal in the pulmonary vein then the Lasso (9mm) 

Lasso Orion 

Underestimation of  PVI 0/48 (0%) 4/48 (8.3%) 

Overestimation of  PVI 10/48 (20.8%) 0/48 (0%) 



* Evaluation of  a novel high-resolution mapping technology for ablation of  
recurrent scar-related atrial tachycardias. 
Anter, E et.al. (Heart Rhythm2016;13:2048–2055  



* Evaluation of  a novel high-resolution mapping technology for ablation of  
recurrent scar-related atrial tachycardias. 
Anter, E et.al. (Heart Rhythm2016;13:2048–2055  



•  Gradual  reduction of  the voltage scale with 
a decrement of  0.05 mV resulted in a 
progressive merging of  the proximal and distal 
high-voltage region (Fig. B-E).  
•  At the point of  0.157-0.107 mV, a confluence 
of  both areas can be observed (Fig. F) and the 
conducting  hannel can be identified 

•  Voltage map with Orion catheter after 
PVI (Fig. A). 
• A high-voltage area in the carina region 
of  the right PVs. . 

* Channel-Based Gap Mapping for Pulmonary Vein Isolation 
KOSIUK J et. al. J Cardiovasc Electrophysiol, Vol. 27, pp. 488-489, April 2016 



Mapping of PVC from RV 

•  Evaluation of  a novel high-resolution mapping system for catheter ablation of  
ventricular arrhythmias. Viswanathan K et al, Heart Rhythm2016;0:1–8  



Mapping of VT 



Contact Force Sensing  

•  CF sensing catheters allow real-time measurement 
of the catheter tip-to-tissue CF during catheter 
ablation. 

•  Two new CF sensing catheters are available, 
– TactiCath (St. Jude Medical, St. Paul, MN, USA): 7 Fr, 

open irrigation catheter (6 holes at the distal tip) with a 
3.5-mm tip electrode. 

–  SmartTouch Thermocool (Biosense Webster, Diamond 
Bar, CA, USA): a steerable, 3.5-mm six-hole open-
irrigated tip ablation catheter.  



•  Contact force measurement has the potential to: 
–  Improve predictability of lesion size 
–  Increase consistency of lesions 
–  Improve ablation process (faster/better) 
– Ultimately improve procedure  



Contact Force and Ablation 
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Lesion Depth (mm) 

2 10 20 30 40 50 
Force contact (grams) 

30W 
50W 

P<0.001 

More Force = Larger lesions at a given power 

More Force = Increased risks of  pops/perforations… 

Circ Arrhythm Electrophysiol 2008;1;354-362;. 








