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Cappato et al., Circ Arrhythm Electrophysiol 2010;3;32-38 
Calkins et al. HRS/EHRA/ECAS Expert Consensus Statement on Catheter and Surgical Ablation of Atrial 
Fibrillation. Heart Rhythm 2012 

2012 HRS/EHRA/ECAS Consensus Statement on catheter ablation of AF 
“Ablation strategies which target the PVs and/or PV antrum are the 
cornerstone for most AF ablation procedures.” 

Background - atrial fibrillation ablation 
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Background - atrial fibrillation ablation 

PV 

PV 

First-generation 
cryoballoon (CB1) 
repeated freezing is 
often necessary 

CRYO 
‘One Shot’ technology 

•  Ability to isolate the PV generally with 
1-2 applications 

Homogeneous lesion  
Does not require 3D mapping 
No operator-dependance – 

faster learning curve 
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Background - atrial fibrillation ablation 



“Mechanical Occlusion” 

Marker of acute success 

AIM 

Investigate the impact of the novel 
CB2 on procedural efficacy of 
cryoballoon PV isolation (CB-PVI) 
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“Single-catheter procedure” 

Delay Increased 
Delay 

Isolation 

METHODS:  

Big balloon (28 mm) 
  
+ 
 
Endoluminal 
mapping catheter 



ICE in our electrophysiology laboratory 

1.  Guide in atrial transseptal puncture 

2.  Identif ication and prevention of 
procedural complications 

3.  Achieve Cryoballoon PV Occlusion 
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All Cryoablation 
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All (n=30) Group 1 
(n=15) 

Group 2 
(n=15) 

P 

Procedure time (minutes) 138±20 152±19 127±16 P<0.05 

Number of applications 11.4±3.2 10.8±2.6 12.0±3.6 P=n.s. 

fluoroscopy time (minutes) 34±8  43±9  30±12  P<0.05  

use of contrast (ml) 140±62 190±47  88±26  P<0.001  

Indian Pacing Electrophysiol. J. 2012;12(6) 

Original Article 
Usefulness of Contrast Intracardiac Echocardiography in 
Performing Pulmonary Vein Balloon Occlusion during Cryo-
ablation for Atrial Fibrillation 
Domenico Catanzariti, MD1, Massimiliano Maines, MD1, Carlo Angheben, MD1, Maurizio 
Centonze, MD2, Claudio Cemin, MD1, Giuseppe Vergara, MD1 
1Division of Cardiology, S Maria del Carmine Hospital, Rovereto (TN), Italy; 2Department of 
Radiology, S Chiara Hospital, Trento, Italy 

In press 



Cryo-Balloon 
ablation 
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ALL  
46 pts 

CB1 
23 pts 

CB2 
23 pts 

Age (years) 65±13 66±9 
 

65±6 
 

Male Gender 37 (80%) 19 18 

Diabetes 
mellitus 

3 (7%) 1 2 

Hypertension 24 (52%) 11 13 

CAD 5 (11%) 3 2 
HF 2 (4%) 1 1 
IRC 4 (9%) 2 2 
BPCO 3 (7%) 1 2 
Ictus/TIA 3 (7%) 1 2 
Obesity 15 (33%) 6 9 
EF (%) 60.2±3.9 59.9±2 60.7±3 

METHODS: Population  
PAROXYSMAL OR SHORT-
TERM PERSISTENT ATRIAL 
FIBRILLATION 
(sep 2011 – feb 2014) 
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Ablation)indication

Paroxysmal*AF

First*line*therapy

Short*Term*AF

16 pts 
70% 

2 pts 
9% 
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22% 

METHODS: Population  

Ablation)indication

Paroxysmal*AF

First*line*therapy

Short*Term*AF

7 pts 
30% 

3 pts 
13% 

13 pts 
57% 

CB1 CB2 
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Antral lesion 
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RESULTS  

CB1 
(300 s 
application time) 

CB2  
(240 s 
application time) 

P 

Patients (number) 23 23 - 

single-shot PVI rate (%) 56 85 < 0.01 
procedure duration (min) 190 ± 26  139 ± 32  < 0.01 
fluoroscopy exposure 
time (min) 

35.7 ± 8.3  23.4 ± 5.4  P=0.01 

Time to PVI (seconds) 68 ± 28  49 ± 26  
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RESULTS  

CB1 CB2  P 
Patients (number) 23 23 - 
Need of pull-down 
maneuver  (%) 

16 4 < 0.01 

Arc$c%Front%% Arc$c%Front%
Advance%%
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PULL-DOWN RIPV 



RESULTS  
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The improved efficacy of the CB-2G may be explained 
by an increased area of balloon-tissue contact with 
optimal cooling.  
Furthermore, improved cooling of the nose may give 
rise to more extensive ice formation within the PV as 
demonstrated by the stable ice cap phenomenon.  
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The improved efficacy of the CB-2G may be 
explained by an increased area of balloon-
tissue contact with optimal cooling.  
Furthermore, improved cooling of the nose may 
give rise to more extensive ice formation within 
the PV as demonstrated by the stable ice cap 
phenomenon.  



RESULTS: complications  
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Only 1 transient paralysis (few hours) 
of phrenic nerve in CB1group 
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Only 1 transient paralysis (few hours) of phrenic 
nerve in CB1group 
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RSPV 10 seconds after cryoablation 

RESULTS 

RSPV - 54C minimum temperature during cryoablation 

Acute procedural success was 100% in both groups 
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RESULTS: follow-up  

16±8 months of follow-up 
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CONCLUSION 
THE CB2 SIGNIFICANTLY 
IMPROVED PROCEDURAL 
EFFICACY COMPARED TO 
THE CB1  
- high rates of single-shot isolation 
- shortened procedure duration and 
fluoroscopy exposure time.  
-  PV mapping during cryoablation 
was possible in the majority of PVs 
using the CB2 and this may provide 
the opportunity to adjust application 
time and number individually  
-   safety profile is similar. 
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