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“Single-shot”	techniques for	
atrial fibrillation ablation



Ø AF triggers mostly localized in PV 
ostium  (94%)

Haissaguerre M, et al:: Spontaneous initiation of atrial fibrillation by 
ectopic beats originating in the pulmonary veins.  
N Engl J Med 1998;339: 659-666. 

Purkinje-
type cells

Atrial fibrillation catheter ablation: PV foci



Afib Ablation: Guidelines

H Calkins et al: 2017 HRS/EHRA/ECAS/APHRS/SOLACE expert consensus statement on catheter and 
surgical ablation of atrial fibrillation. Journal of Arrhythmia 33 (2017);369-409   



Ablation strategy

Pulmonary Vein
Isolation (PVI)

PVI + CFAEs 
(fractionated electrograms)

PVI + LA linear lesions
(roof, posterior wall, mitral isthmus)

PVI + encircling low
voltage areas (fibrosis)

PVI + Rotor ablation
(endocardium / surface mapping)

AFib: Ablation strategy



Star-II AF Trial

Isolamento das 
Veias Pulmonares

IVP + CFAEs
(pot fraccionados)

IVP + Lesões lineares AE
(tecto, parede post, istmo mitral)

IVP + encircling de áreas 
de baixa voltagem (fibrose)

IVP + ablação de rotores
(map endocárdico/superfície)

AFib: Ablation strategy

Verma et al: NEJM 2015



Ablation strategy

Pulmonary Vein
Isolation (PVI)

PVI + CFAEs
(fractionated electrograms)

PVI + LA linear lesions
(roof, posterior wall, mitral isthmus)

PVI + encircling low
voltage areas (fibrosis)

PVI + Rotor ablation
(endocardyum / surface mapping)

AFib: Ablation strategy



Ø AF Triggers localized in PV in 94% of
paroxysmal atrial fibrilation patients

Ø Aditional Triggers frequently localized in PV 
antrum

Ø Rotors localized in PV antrum

Ø Autonomic ganglionar plexus localized in PV 
ostium proximity

PULMONARY VEIN: KEY ROLE



n Pulmonary Vein Isolation (PVI) is the key element in paroxysmal or
short duration persistent atrial fibrillation ablation. 

Afib Ablation

Point-by-Point Ablation “Single-shot” Techniques

Contact monitoring

Cryoablation Kuck KH. N Engl J Med. 2016

PVAC
Pulmonary Vein 

Ablation Catheter

3D – CartoTM, NavXTM



2017 APAPE REGISTRY: AF ABLATION

AF Ablation techniques – APAPE 2017

985 patients, representing 97% AF ablation procedures

E-A mapping point-
by-point

620 (63%)

Robotic point-by-
point

166 (17%)

Cryo-ablation
120 (12%)

PVAC
76 (8%)

Surgery
3 (0%)



PVI: Why “single-shot” ablation?

• Increase success
– Less “gaps”

• Easier
– Less catheters 
– One trans-septal puncture

• Faster
– Simultaneous lesions

• Less complications
• Less expensive
• Less operator-dependent

• Problems
– Anatomic variations

• Common ostia 
• Accessory veins

– Need for additional 
lesions

• Atrial Flutter
• Non-PV triggers

– Collateral damage



PVAC:PVI technique
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PVAC: PVI



PVAC: RESULTS

Ø 3	RCT	comparison PVAC	versus Point-
by-Point,	 total	of 370	pts (larger had
188	patients)

Ø Only paroxysmal AF	in		2	RCT
Ø Short-F-U	duration (máx:	12	m)

Ablation Success

Favors
Point-by-Point

Favors
PVAC

All series:
PVAC	more	effective
HR:	1,53	(1,17-2,0)

All series:
PVAC	faster
-42	min	(-18	a	-66)

Procedure Duration

P-by-P	 	
faster

PVAC	faster

Favors
Point-by-Point

Favors
PVAC

Ablation success

Only Randonized Controlled Trials

Procedure duration

Similar	Efficacy
HR:	1,23	(0,8-1,9)

PVAC	faster
-60	min	(-17	a	-103)

P-by-P	
faster

PVAC	faster



PVAC Gold: Santa Maria Study

• Comparative study with conventional therapy
(point-by-point, irrigated-tip).

• Ablation strategy: PVI + cavo-tricuspid isthmus
in patients with at. flutter history

• Patient monitored: Event-recorder at 3, 6 and
every 12 months

• Ablation success: freedom from AF or sustained
supraventricular arrhythmia (> 30 secs)

P-a-P	mais	
rápido

PVI with a multipolar duty-cycle catheter (PVAC): randomised controlled trial

59%26%

15%

AF Type 

FA paroxística FA persistente < 6 meses
FA persistente > 6 meses

N= 354 pts (67,5 male, 58±12 yo) PVAC (n=179) Conv. (n=175) p
Acute isolation 98,3% 93,1% ns
Complications (all) 4,9% 7,8% ns
Hemopericardium 0% 4,6% 0,013
CVA 1,3% 0% ns
Procedure duration 136 min 230 min 0,01
X-ray duration 24,4 min 27,1 min ns



• PVAC: Santa 
Maria Study

Single ablation success: 68%           Multiple ablation success:  85,8%
• Conclusion:

– PVAC multipolar catheter in comparison to conventional ablation therapy,
is equally efective to obtain PVI, but is associated with shorter procedure
duration and decreased tamponade risk.

– The incidence of clinically manifest stroke has to be monitored

RESULTS: follow-up 36 months

PVAC Gold: Santa Maria Study



PVAC: Multicenter Gold AF Registry

- 12-Month efficacy outcome
- Prospective, observational, 
multi-center study 
- 1054 patients, median age 62, 
67.6% male, BMI=27, CHA2DS2-
VASc = 2.
- 70.2% Paroxysmal AF, 26.5% 
Persistent AF, 3.3% long standing 
Persistent AF. 

Conclusion: 
– 22.3% AF recurrence rate at 12 months 
– Reduction in arrythmia related symptoms and 

improved quality of life were observed.
– Periprocedural complication rate of 3%

N= 1054 pts
Median RF applications N=23
Mean procedure time 107.0 ± 39.5 min
Mean Fluor. time 25.0 ± 15.5 min
Cath lab time 154.7 ± 49.3 min
Acute PVI 94,3% (977/1036)
30 day-complication 2,8% (n=30)
12 months AF recurrence 22,3%





Cryo-ablation: Fire and ICE Trial

- Multicentric, randomized, experient operators
- Paroxysmal AF refractory to AA drugs
- Primary efficacy: sustained atrial arrhythmia, need AA drugs,  re-ablation
- Safety: death, cerebrovascular events, SAE
- Follow-up: 1,5 years

384 dts 378 dts

Kuck et al: N Engl J Med 2016;374:2235-2245

Arctic Front Advance



Crio-ablação: Fire and ICE Trial

Kuck et al: N Engl J Med 2016;374:2235-2245



Crio-ablação: Fire and ICE Trial

Complicações: Crio – 40 (10,2%); RF – 51 (12,8%) – HR 0,78, p= 0,24

Kuck et al: N Engl J Med 2016;374:2235-2245



Crio: Fire and ICE Trial

Kuck et al: N Engl J Med 2016;374:2235-2245



Fire and ICE: less rehospitalization

Kuck et al: Eur Heart J 2016;37:2858-2865



Cryo for Persistent Afib.?



New single-shot tecnology

• Laser balloon

• RF balloon
– Kardia

– Heliostar



Atrial fibrillation ablation

·In	what patients is classic point-by-point ablation
with mapping system still needed?

·AF	re-ablation
·Ablation of AF	+		A.	Flutter	
·Ablation of AF	with an identified trigger

·AT	/	PAB



Single-shot techniques for AF ablation

• Conclusion:

– For PVI in AF ablation, single-shot techniques are 
easier, faster, less operator dependente and equally
effective as conventional ablation therapy

– In the future single-shot techniques will be dominant
in the PVI for AF ablation initial atempt


