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2005: FIRST ANIMAL EXPERIENCE IN 8 DOGS 



 
SARABANDA, 

JACC 2005 



COMPLETE  CIRCUMFERENTIAL AND TRANSMURAL 
LESION AT THE VENO-ATRIAL JUNCTION   

Sarabanda,   Jacc 2005 



2007-2011  
23 PUBBLICATIONS 

 FOUR EUROPEAN STUDIES, NON-RANDOMIZED 
 AND THE STOP-AF TRIAL 

 Neumann T, Bad Nauhaim, Germany, 346 pts 
Circumferential pulmonary vein isolation with the cryoballoon technique: results from a 
prospective 3-center study. JACC 2008; 52: 273-278  
 
Van Belle Y, Rotterdam, The Nederland,  138 pts 
One-year follow-up after cryoballoon isolation of pulmonary veins in patients with paroxysmal 
atrila fibrillation. EUROPACE 2008; 10: 1271-1276 
 
Malmborg H,  Uppsala, Sweden 40 pts 
Acute and clinical effects of cryoballoon pulmonary vein isolation in patients with symptomatic 
paroxysmal and persistent atrial fibrillation. EUROPACE 2008: 10: 1277-1280 
 
Dorwarth U, Munich, Germany, 146 pts: < 83 seconds time to PVI = stable PVI 
Pilmonary vein electrophysiology during cryoablation as a predictor for procedural success. 
J Interv Card Electrophysiol 2011: 32: 205-211 
 
 



EARLY EUROPEAN EXPERIENCES SHOWED 
ACCEPTABLE SUCCESS RATE AND LOW ADVERSE 

EVENT RATES, MOSTLY RIGHT PHRENIC NERVE PALSY 

75% PAF 

45% PERS 

97% of PVs disconnected, 5 minutes x 2-3 freezing cycles / vein 
Neumann T, Bad Nauhaim, Germany 
Circumferential pulmonary vein isolation with the cryoballoon technique: results from a prospective 
3-center study. JACC 2008; 52: 273-278  
 



FIRST 
PROSPECTIVE 
RANDOMIZED 
TRIAL 
 
Cryo vs drugs, 
 
2:1 randomization 
Cryo in 163 pts 
 
PAF 
 
245 pts 
 
 



STOP-AF RESULTS: 63-69% FREE FROM ANY T.A. 

PVI: 91% 
 
23 and 28 
mm CB-I 



HEART RHYTHM 2011 
8:1444-1451 



ANDRADE META-ANALYSIS: 19 studies, 974 pts 
98.8% THE ACUTE PROCEDURAL SUCCESS 



A: PAF + 3-Month blanking,  

B: PAF w/o 3-Month blanking,  

C: Persistent AF  + 
     3-Month blanking,  



MORE PNP, LESS TAMPONADE, PVS, LA-ESO FISTULA, STROKE- 





 
IN 2012 CB-1 EVOLVED , CB-ARCTIC FRONT II BECAME AVAILABLE, MAKING 

IMMEDIATELY OBSOLETE THE CB-I TECH 
THE CORE DIFFERENCE BETWEEN CB-1 AND -2: 

EQUATORIAL ONLY COOLING ZONE VS THE ENTIRE DISTAL HALF OF 
BALLOON 



28mm Balloon - Thermocouple Gel Model Isotherms 
Progression of Temperature Change at 20mm Depth By Minute 

Medtronic data on file 

240 seconds on Arctic Front was roughly equivalent to 120 – 180 seconds with Arctic 
Front Advance as observed in the thermocouple gel model.  

Does not necessarily reflect PV tissue temperatures 
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ABLATION WITH THE CB- AF ADVANCE  II 
WHAT WE KNOW FROM A LARGE NUMBER OF REPORTS 

1. Highly effective in achieving PVI 
2. Significant improvements in procedural and clinical 

outcomes vs first generation CB (complications, efficacy) 
3. Long-term results better than, at worst comparable with 

RF ablation for both paroxysmal and early persistent AF 
4. Right Prenic nerve palsy more common in CB-Adv II vs 

RF ablation but severe complications might be less 
frequent 



JCE 2012 



CB-II  IS HIGHLY EFFECTIVE AND MORE EFFECTIVE THAN CB-I 



CB-ADV II IS HIGHLY EFFECTIVE TO ACHIEVE PVI 

•  99%  (240 + 180 sec bonus freeze), Metzner 2014  
   (Circ Arrhythmia, march 2014), 28 mm CB 
•  94% (180 sec, ONE freeze), Ciconte 2015,  
   (Heart Rhythm 2015), 28 mm CB 

Metzner 2014 

Ciconte, 2015 



ONE-SHOT PVI WITH  28 mm CRYOBALOON (AF II):  LSPV, 43 SEC TTI 
PROCEDURE PERFORMED IN A  COMMUNITY HOSPITAL 



Successo#a#12#Mesi#
Nella"Metanalisi"del"2011"viene"riportato"un"successo"a"12"mesi"mediamente"del"73%"per"l’Arc?c"Front."

La"metenalisi"di"Calkins"relva?va"alla"RF"riporta"un"successo"complessivo"inferiore"al"60%."

122MONTH#EFFICACY:#Arc=c#Front#I#

Andrade JG, Khairy P, Guerra PG, et al. Efficacy and Safety of Cryoballoon Ablation for Atrial Fibrillation – A Systematic Review of Published Studies. Heart Rhythm. 2011. 
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 Second generation vs first generation CB PV ablation  

FU"6H12"MONTHS#

FU"12"MONTHS#

  JCE 2014   EUROPACE 2014   Circ Arrh 2014   JCE 2014 

HR 2014 AHA 2014 AHA 2014 ECAS 2014 

Munchen 
Bruxelles 
Milan 
Berlin 
 

Bruxelles 
Hamburg 
Frankfurt 
Bruxelles 
 



Center&Report& Choort&Report&

At"10"months"FU"80%"of"pa?ents"free"from"

AF,"a,er&3&months&of&blanking&period&

##
Freedom#from#AF#in#128#consecu=ve#pts,#

" " " """ " " """ " " """ "Camposampiero"hospital""



Di Giovanni et al, JCE 2014 

Comparison between first and second generation cryoballoons: 
84 vs 66 % after 3-month blanking, off-drugs 

3-month blanking period  

84 vs 66% 
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•  105"Pts""(50"CB1,"55"CB2)"

83.6 vs 63.9%, off-drugs 

JCE 2014 





One-year follow-up after CB Advance II PVI, off drugs 
80% IN STABLE SINUS RHYTHM 

Metzner, Circ Arrhyth 2014 



SINGLE 3-MINUTES FREEZE WITH THE CB-ADVANCE II 

Heart rhythm 2015; 12:673-80 



ONE-YEAR FREEDOM FROM ATRIAL TACHYARRHYTHMIAS 
82.3% IN PAROXYSMAL AF  

73.3% IN EARLY PERSISTENT AF 

Ciconte et al, Hearth Rhythm 2015 





LONG-TERM RESULTS BETTER THAN, AT WORST COMPARABLE WITH RF 
ABLATION FOR BOTH PAROXYSMAL AND EARLY PERSISTENT AF 

 



RESULTS: FREEDOM FROM ANY ATRIAL ARRHYTHMIA, OFF-DRUGS 
 NO DIFFERENCE (76 VS 73% AT 18 MONTHS) (NON-RANDOMIZED) 



DATI PROCEDURALI E COMPLICANZE:  
CB SIGNIFICANT SHORTER 

SEVERE NON-LETHAL COMPLICATIONS IN CF ONLY (2.5% VS 0%) 



FIRE AND ICE PROSPECTIVE TRIAL 









WHAT CAN WE  EXPECT FROM THIS RAPIDLY EVOLVING  
CRYOABLATION TECHNOLOGY 

•  Shorter procedure duration  (≈ 60 minutes) 
•  Shorter Fluoroscopy-time (≈ 10 minutes) 
•  >90% of PVs isolation with a single 3-minute 

application 
•  Further reduction of complications  (less LA 

time, and  less freeze- cycles) 
•  PVs isolation applied early in AF history 


