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Worldwide Survey 2010 vs 2005 
 

                             Cappato R et al. (Circ Arrhythm Electrophysiol. 2010;3:32-38.) 
 

521 centers from 24 countries in 4 
continents. 

Complete interviews were collected 
from 182 centers, of which 85 reported 
to have performed 20825 catheter 
ablation procedures on 16309 patients 
with AF between 2003 and 2006. 

All centers included paroxysmal AF, 
85.9% also included persistent and 
47.1% also included long-lasting AF. 
Carto-guided left atrial circumferential 
ablation (48.2% of patients) and Lasso-
guided ostial electric disconnection 
(27.4%) were the most commonly used 
techniques. 



     Scherr,et al. JCE 
2009 20 1357 63 
 

Despite periprocedural 
anticoagulation and transesophageal 
echocardiography, we found a 1.4% 
incidence of periprocedural CVA in 
AF ablation patients. A CHADS2 
score ≥ 2 and a history of CVA 
are independent predictors of CVA 
after AF ablation. The CVA risk is 
low in patients with CHADS2 

 



Early heparinization decreases the incidence  
of left atrial thrombi 
 All patients received intravenous heparin prior to catheter 

manipulation and ablation in the left atrium. Heparin was 
administered initially as an intravenous bolus (2,500–5,000 
units) followed by a continuous infusion (600–2,000 units per 
hour). 
ACT was monitored at 15–30-min intervals with a target 
ACT between 300 and 400 s. 

 
 preTS1 group:  heparin was administered following venous 
and arterial sheath placement but before the first transseptal 
puncture.  

 
TS1–TS2 group: heparin was administered following the first 
transseptal puncture (as documented by left atrial contrast 
bubbles noted on ICE, left atrial pressure tracing, or left atrial 
angiography).  

 
postTS2 group: intravenous heparin was administered only 
after completion of the second transseptal puncture. 

 

 Bruce et al. J Interv Card 
Electrophysiol (2008) 
22:211–219 

 

When patients received heparin therapy either preTS1 or 
TS1–TS2, there was a significant decrease in the 
occurrence of ICE-detected left atrial thrombus compared 
with those who received heparin postTS2 



Anticoagulant therapy  during periprocedural 
 AF ablation period 

Conclusions—Continuation of 
warfarin throughout 
pulmonary vein ablation 
without administration of 
enoxaparin is safe and 
efficacious.  
 
This strategy can be an 
alternative to bridging with 
enoxaparin or heparin in the 
periprocedural period. 

 

Wazni, Natale et al. 
Circulation 2007;116:2531-
2534. 

 





ASCE Findings from Literature Review 
 

• The observation of asymptomatic cerebral embolism 
without neurological deficit on MRI following invasive 

cardiac interventions has been referenced in the 
literature for over 30 years 

Bendszus M, Stoll G. Silent cerebral ischaemia: hidden f ingerprints of invasive medical procedures. Lancet Neurol. April 2006;5(4):364-372. 



 
• ACE describes an acute ischemic change in the brain due 

to an embolus that does not result in clinical symptoms. 
 

• Embolism can be caused by a blood clot 
(thromboembolism), gas, tissue or fat. 

 
• Acute emboli without neurological deficit is not new to 

cardiac procedures. 
 

Asimptomatic Silent Cerebral Embolism 



Asimptomatic Silent Cerebral Embolism 
• Si tratta di procedure routinariamente eseguite su larga scala senza che la 

comunità scientifica abbia mai dibattuto sul rischio di un deficit cognitivo 
post procedurale 
 

• Sulla base delle evidenze in letteratura Kruis nel "The (Un)Importance of Cerebral 
Microemboli" afferma che NON è possibile confermare un link causale tra  
Microemboli e Deficit  Cognitivo Post Operatorio  

 
 

Kruis RWJ, Vlasveld FAE, Dijk DV. The (Un)Importance of cerebral microemboli. Seminars in Cardiothoracic and Vascular Anesthesia. 
2010;14:111-118. 









J Cardiovasc Electrophysiol. 2011 

Studio NON randomizzato che confronta le 3 tecnologie in merito 
ai findings radiologici pre e post-procedurali in acuto 
 
-Catetere Irrigato (36 pt) 
-CryoPallone  (36 pt) 
-PVAC   (36 pt) 
 
I pazienti sono stati sottoposti a RMI prima e dopo la procedura 



Catetere Irrigato CryoPallone PVAC 



In tutti i pts in cui l'MRI è risultata positiva NON è stato riscontrato alcun 
sintomo/deficit cognitivo ad un esame clinico completo neurologico post procedurale 

e anche il Doppler alle carotidi postprocedurale è risultato negativo 

 
-Catetere Irrigato 3/36  pts  8,3% 
-CryoPallone  2/36 pts  5,6% 
-PVAC   14/36 pts  38,9% 
 

Incidenza dei findings neuro-radiologici 



J. Am. Coll. Cardiol 2011 

Studio prospettico osservazionale non randomizzato che confronta le 3 
tecnologie in merito ai findings radiologici pre e post-procedurali in acuto 
 
Popolazione e strategia Ablativa: 74 Pazienti (46 PAF, 28 CAF) trattati con: 
27 Irrigato (Carto/NavX + Lasso/Optima); 
23 Criopallone; 
24 PVAC.  
Test Neurologico alla dimissione e 4-5 giorni dopo. 
  





L'incidenza di SCE per le tre tecnologie sono: IR (7,4%), Cryo (4,3%) e 
Phased RF (33,3%). 

Tutti i test neurologici sono normali prima e dopo la procedura. 
 Tutti i findings radiologici SONO ASINTOMATICI. 



Gas Bubbles During Ablation (Electrodes 1  – 10 Interaction) 

•Gas bubble output observed in animal study when electrodes 1 and 10 come in very close proximity 

Technical Explanation 
• Bipolar energy delivery occurs because adjacent 
electrodes are out of phase. 
• In any mode other than unipolar electrode 1 and 10 
are out of phase with respect to each other 
• If they are too close to one another higher than 
expected current densities may occur resulting in 
higher than expected temperatures 
• If the electrodes come in contact a system notice is 
triggered and ablation on that channel is stopped 

Interazione Elettrodo 1-10 

Used with permission of Dr. David Haines – Europe AF 
presentation 2011 

-Observed a large reduction in gas volume produced in 
the animal model when the following techniques were 
used to avoid 1/10 interaction 
 
-Prior to ablation, ensure the electrodes are separated 
by at least as much distance as is present when the 
array is in the neutral position. 
 
- If there is uncertainty regarding the proximity of 
electrodes, turn off or do not select one of the pairs 



DWI MRI Following Phased RF Ablation of AF: Low Cerebral Lesion 
Rate (Nardi et al, Boston AF 2012) 

N = 56 patients, 32% persistent AF 
DW-MRI & T1/T2 scans done before and 1 
day post-ablation  
DW-MRI & T1/T2 scans 30 days post 
ablation for patients with acute lesions 
Key differences from earlier reports: 
 ACT ≥ 300s throughout procedure 
 Careful flushing and aspiration of sheaths 

before catheter advancement and sheath 
resident in right atrium much of the 
procedure 

 Attention to proximity of electrodes 1 and 
10 

 Deselecting electrode pairs with poor 
contact or distal PV position 

 

New acute 
lesions on 
DW-MRI 

7.1% 
(4/56) 

No acute lesions 
92.9% 

(52/56) 

1-Month MRI 
Acute lesions from 1-

day scans remaining at 
1-month follow up MRI 

0% 
(0/4) 

Nardi S, Argenziano L, De Martino G, Scaglione M, Esposito C, Borrello F, Marullo F, Schiavone V, Maglia G.  Diffusion weighted MRI (DWI) 
following phased RF ablation of AF: Low cerebral lesion rate. Boston AF Poster Presentation 2012. 



Asimptomatic Silent Cerebral Embolism 
Author Cryo Phased RF Irrigated RF 8 mm Tip Other 
Nardi et al.14 
Boston AF 2012 Poster   

4/56 
(7.1%)       

Di Biase et al.15 
AHA 2011 Poster     

1/51 
(1.9%)     

Rillig et al.16  (IRF Robot Assist) 
AHA 2011 Session 12062     

3/20 
(15.0%)   

9/50 
(18.0%) 

Hioki et al.17 
ESC Poster P3597 EHJ 2011      

13/51 
(25.5%)     

Deneke et al.18 
HRJ 2011   

30/72 
(41.7%) 

3/14 
(21.4%)     

McClelland et al.19 

 (S. Clamp) 
HRS Poster HRJ 2011 

        
5/25 

(20.0%) 

Aso et al.20  
HRS Poster HRJ 2011     

17/71 
(23.9%) 

14/31 
(45.2%)   

Mizukami et al.21 
HRS Poster HRJ 2011     

18/47 
(38.3%)     

Herrera Siklody et al.22 
JACC 2011 

1/23 
(4.3%) 

9/24 
(37.5%) 

2/27 
(7.4%)     

Gaita et al.23 

JCE 2011 
2/36 

(5.6%) 
14/36 

(38.9%) 
3/36 

(8.3%)     

Gaita et al.24 
Circulation 2010     

33/231 
(14.3%)*     

Neumann et al.25 
Europace 2011 

4/45 
(8.9%)   

3/44 
(6.8%)     

Schrickel et al.26 
Europace 2010     

6/53 
(11.3%)     

Lickfett et al.27 
 JCE 2006     

1/10 
(10.0%)     

Range [4.3% - 8.9%] [7.1% - 41.7%] [1.9% - 38.3%] [45.2%] [18.0% - 20.0%] 



Deneke, Hearth Rhythm 2011 

  
L'obiettivo dello studio è quello di investigare nel follow up il decorso clinico e 
le caratteristiche dei findings radiologici rilevati con la RMN il giorno dopo la 
procedura di ablazione della FA. 
  
Metodi: 
La popolazione è costituita da 86 pazienti (55 PAF e 31 CAF), 72 dei quali 
trattati con tecnoogia Phased RF (solo PVAC nei PAF e PVAC, MASC e MAAC 
nei CAF) e i rimanenti 14 con catetere irrigato (Carto + Lasso). 
  
Le RMN sono state effettuate: 
- Il giorno prima della procedura 
- 24-48 ore dopo la procedura 
- da 2 settimane ad un anno dopo la procedura 
  
I pazienti con RMN positiva per ASCE, sono stati sottoposti ad un esame 
neurologico dopo la procedura e al Follow Up. 
  

 
Deneke T, Shin D, Balta O, Bunz K, Fassbender F, Mugge A, Anders H, Horlitz M, Pasler M, Karthkapallil S, Arentz T, Beyer D, 
Bansmann M; Post-ablation silent cerebral lesions – long-term follow-up using magnetic resonance imaging. Heart Rhythm Journal., 
Published online July 4,  2011.  



Risultati in acuto: 
-in 33/86 pazienti sono stati riscontrati 119 ASCE 

 
- Incidenza PVAC: 42% (30/72); IRF: 21% (3/14)   
- gli esami neurologici sono normali in tutti i pazienti  
  



  
Risultati nel Follow Up: 
- Dei 33 pazienti con ASCE, 14 (11 PVAC e 3 IRF) hanno partecipato al follow up (comprendente l'esame neurologico e 
la RMN) 
- gli esami neurologici ripetuti nel Follow Up non hanno evidenziato deficit di alcun tipo nè alterazioni. 
- In questi 14 pazienti erano stati riscontrati in acuto 50 findings radiologici, così suddivisi: 
26 small (<= 3mm) 
21 medium (da 4mm a 10mm) 
3 large (> 10mm) 
   

 

La totalità delle lesioni piccolo-medie (94% delle 
lesioni totali) regredisce nel Follow Up e solo le 3 
lesioni grandi (6% del totale) sono ancora presenti. 
 
Queste lesioni di dimensioni maggiori sono 
riscontrabili in 
2/11 pazienti PVAC (18%) e in  
1/3 (33,3%) pazienti IRF. 
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