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Why Simple?

1. The Approach

2. The Energy

3. The catheter

4. The User interface



The Approach

* PVI as the cornerstone of
AF ablation

- How do we achieve and
validate?

««One Shot» approach
with the purpose to make
the procedure safe,
effective and predictable
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The Energy
Duty-Cycled vs. Conventional RF

Duty-Cycling Allows Sufficient Electrode Cooling and Accurate Temperature Measurement

In conventional REF, Conventional RF
power is continuously
delivered and saline
cooling is required to Voltage
deliver enough power

ON
Heat
In duty-cycled REF,
power is turned on Duty-Cvcled RF
and off many times a
second, allowing Voltage

electrodes to cool in
the off-cycle

Tissue

/Temp
During the ‘off’

period, tissue/E"ig:;‘;dem 7\ /\_

temperature remains- ON ‘"b_lil_: ----- ’ON ‘"b_lfl_: ----- ’ON*""O_IEI_: ----- 3

close to target* while Heat Cool Heat Cool Heat Cool
back of electrodes

cool

One Duty-Cycle




Phasing for Lesion Contiguity and Depth

Phasing Delivers Simultaneous and Controlled Unipolar Energy for Lesion Depth &
Bipolar Energy for Lesion Length

Electrode 1 and 2 are in Electrode 1 and 2 are Out of
Phase Phase

Electrode 1 Electrode 2 Electrode 1 Electrode 2
(Phase 0°) (Phase 0°) Phase 0° (Phase 180°)

R IR

Unipolar Only Unipolar and Bipolar

Depth

Unipolar Only Bipolar Only

1:1 2:1 4:1
Fill



In Vivo Ablation Lesions
Conventional, Irrigated and Duty-Cycled Phased RF

Conventional RF Irrigated RF Duty-Cycled, Phased RF

Thrombus over ablated area* Focal ablation with minimal No endocardial disruption or
charring/coagulation** adherent coagulum, smooth,
well demarcated lesions™**
*Study ID S2212 - Pathology report, data on file
**Study ID S2964.008 — Pathology report, data on file

*** Haines et al. Evaluation of gold/platinum electrode multipolar phased RF ablations in a swine
model /n Vivo: Microembolus production and energy delivery performance. ESC Poster 2012



The Catheter: PVAC GOLD

9 Gold Electrodes

Map, ablate and validate
with 1 Cathater

Excellent temperature
control

Array tilted by 20° to
ensure good contact with
tissue

“Over The Wire”

technology, to easily
manuvre the catheter
and keep the catheter

stable, during ablation

» Bidirectional
Deflection (180°)




Accurate Temperature Control

* Thermocouple placed at electrode-tissue
interface to improve accuracy of temperature
measurement

* Temperature control and lack of irrigation
permit tight temperature control, eliminating
opportunity for steam pops

« Standard 4mm tip has large metal mess with
embedded thermocouple distant from surface

Standard 4mm Tip
A 111111111111111  PvAc/GOLD
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Same current
density at max
power

Thermocouple at
electrodel/tissue

interface
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New User Interface

De Greef et al have demonstrated that good power and good temperature produces effective lesions!

New ContactIQ user interface highlights electrodes with both good power and good temperature

Ablation Time: 60 sec Mode 4:1

Yellow Bar/
Black Box
50 - 65°C +
Power < 3W

Green Bar
50 - 65°C +
Power 2 3W

Yellow
Bar/ White

Box
< 50°C

Effective -
1

CH 3

De Greef Y, Tavernier R, Schwagten B, De Keulenaer G, Stockman D, Duytschaever.
Impact of Radio-Frequency Characteristics on Acute Pulmonary Vein Reconnection and Clinical Outcome after PVAC Ablation. J Cardiovasc Electrophysiol. 20 Sept 2012



Best Practices lead to reduced incidence of ACE

- Phased RF - Irrigated RF - Cryo

First Reported
ACE Rates

Some
Procedural

ERACE
Procedura
| Changes
Applied I
o u 1

Caution: Clinical results across studies/protocols may not be comparable.
Studies included used 1.5T MRI scanner and used Gaita/Herrera-Sikl6dy definition




Phased RF Demonstrates Reduced Fluoroscopic
Exposure and Shorter Procedure Times vs Irrigated RF
with 3-D Mapping

Fluoro Time
aemncely wordor

« Phased BF repedtedly demonstrates
SLatisuCally ssgnificant reductions In

OMOSCoPIC time'* RNz ‘ ‘ ‘

s B Renterre Ehanvtin Aol

Procedure Time
Chmnin s g o
« Phased BF procedurnes reduced b

OCCUDANCY time'ss

« Statistically significant procedure time
reductions can be achieved by both new :
and expenienced RF ablators™® .

ho s Belerre St Pod

B Praswed RF B Imigated RF




European Survey on Efficacy on Duty-Cycled
Radiofrequency Ablation for Atrial Fibrillation

The largest Phased RF patient cohort to date (2,128 paroxysmal and 620 persisten patients)

EMectiveness Resuits

o SITHAI ONe year effactivenass as comparag

to corventiona! i

o SHOMT Eaming Curve: eMcacy was ureslals

1O Conter expenience of Case o

Safety Profile

. l.\'. sf'l‘ -’l",j ’ ) | |‘:..| ’|:“'“. !

*20 centers in 7 countries




International Peer Reviewed Data Demonstrates
High Effectiveness with Low Rate of Complications
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Gold AF Registry

Design

Design:
» Postmarket release (PMR), multi-national, multi-center, prospective,
observational study

Purpose:

» The purpose of the registry is to describe the use of Phased RF systeminain
standard clinical care practice and to evaluate its performance.

Scope:
* 1050 patients in approximately 50 centers. Centers are not preselected by
experience criteria with Phased RFA.

Duration:
» Enroliment period is expected to last two years as of first enroliment. Each
patients will be FU one year.




Gold AF Registry

Objectives

Main objectives:

« Estimate Phased RF ablation outcome through AF recurrence

Additional:

« Estimate Phased RF procedure safety through collecting procedure and/or
system related adverse events

Ancillary objectives

« Estimate the acute procedural success rate

« Estimate procedural efficiency

» Describe peri-procedural anticoagulation strategy
« Describe patient population treated

* Rate and dynamic of QoL (AFEQT Questionnaire)

16



Gold AF Registry

Regional distribution

kountries Number of sites
Germany | 13
Netherlands
Canada

UK

Israel

Poland
France

Belgium
Italy

Spain
Switzerland
Total: 11

Niwoe waslaslslown
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Steering Committee

13Steering Committee

The Steering Commettee (SC) will be an advisory body to the GOLD AF registry. SC members are responsible
for collaboration and guidance on study goals, design, study center communications, training materials and
other activities based on expertise or as agreed upon,

The study's SC will be comprised of non-Medtronic physicians listed below;

Coordmnating investigator: . L Boersma, Nieuwegen , Netherlands
Co-coordinating mvestigator . M Hocini, Bordeaux, France
Steering committee members: F Ambas, Madnd, Spain
Dr. L Dekker, Eindhoven, Netherlands
Or. M Duytschaever, Bruge, Belgium
Prof, A Gotte, Paderborn, Germany
Or. F Halimi, Le Chesnay, France

Dr. G Magha, Catanzaro , Rtaly




Ablation of paroxysmal and persistent atrial fibrillation with
multielectrode phased radiofrequency duty-cycled catheters:
long-term results from a large cohort of patients

Stefano Nardi®, Luigi Argenziano®, Riccardo Cappato®, Giuseppe de Martino®,
Cristina Esposito®, Mariano Scaglione®, Francesco Borrello® and

Giampiero Maglia®

Background Catheter ablation is a widely used approach to
treat patients with drug refractory parcxysmal atrigl
fibrillation (PAF) and persistent atrial fibrilistion (CAF) . The
aim of this analysis was to evaluate the long-term safety and
efficacy of the multi-electrode/phased RF/duty-cycled
ablation catheters in the treatment of both PAF and CAF ina
large cohort of patients.

Methods and resuits From July 2008 to February 2010,
429 consecutive drug refractory symptomatic patients
(mean age 6012 yoars old, 58% men, 68% PAF, 32%
CAF) were reated. Seventy-five patients had two
procedures resulting in a total of 504 procedures
(procedure mean time: 62 + 15min). Following ablation,
4-day continuous MoRer monitoring was done every

3 months. Recurrence was defined as any atrial
tachyarrhythmia more than 308, 97.4% of patients were
off antiarrhythmic drugs st 3 months. During a8 mean
follow-up of 22 = 5§ months, freedom from AF recurrence
was 68.5% (95% CI: 63.8~726) and higher for PAF than
CAF patients. The risk of AF recurrence in PAF patients
increased in presence of hypertension, dyslipidemia,
large left atrial diameter (LAD) and low ejection fraction.
For CAF patients, the risk of AF recurrence increased

with larger LAD and lower ejection fraction. Complications
that resolved prior to discharge were observed in nine
patients (2.1%) with no strokes/transient ischemic attacks
(T1As),

Conclusion The ablation of symptomatic PAF and CAF
with multislectrode phased radiofrequency/duty-cycled
ablation catheters shows long-term safety and
effectiveness with relatively short procedure times.

J Cardiowanc Med 2013 14.000-000

Maywords: atrigl fitrillation, catheter ablation, duty cycied radicfrequency,
pumonary wein isclation
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Tatie 1 Characlednistics of 429 patients who were treated with phased radiofrequency technology

Sex imade)

Type of AF

PAF

CAF

Number of AADs

Comorbickty

CAD

Hyponenaon

Dyspdema

Dabewos

Nummber of comorbcies
Antcoagulaton Thorady

Loft atrum dametor (mm)

Lot venindle guocton facton (%)
P %) wih AADs al decharge
Pls with AADs al 3 months

Ovoral
Nudalid

&0 (12)
248 (57.8%)

290 |67.68%)
139 32.4%)
25 10.6)
200 (47 )
&5 (152%)
168 (38.7%)
115 (26.9%)
42 19.0%)
19 (1.00
358 (B34
43 10.4)
57 (7
379 (B8.3%)
11 (2.6%)

Parcwy smal
N=290

50 (12)
162 (55.9%)

0.6)
SR 6%
(10.3%)
B32.4%
(20.3%)
6 o)
W
(75.9%)
202
\7)
B4 5%)
11.7%%)

Persaxnt
Nl

82 1(%1)
BS 161.9%)

26 10.6)
93 (86 9%)
35 (25.2%)
72 151.8%)
56 40.0%)
22 (15.5%)
20 (1.0}
138 (99.3%)
4.7 1D A)
857

134 (97.5%)

6 (43%)

Pyvabao

0018
0238

0.143
Q.00
0.0001

< 00001

0 000
0004
0198
00001
0 0001
00001
00001
0187

No R[O()
N« 378

60 (11)

217 157.7%

260 |60.2%)
118 (30.6%)

37 19.8%)

122 32.5%)

77 1205%)

25 16.7%

43 103
58 (7)

393 189 .0%)

7 (1L.9%)

REDO
N«53

58 (13}

31 158.5%)

30 (58 6%)
23 434%)

28 (52.8%)
44 (B3.0%)
I8 (7.7
17 132.1%)

4.7 104)
48 (3)

46 (B8 5%

4 (7.6%)

0.0001
0.0001

< 00001
<0000

<0D0001
<0.0001

06248
0.036

Data e oxpressod as mean (S0D) or as absoiute slative). AADSs, amdsanythmae drugs: AF, atral forlaton; CAD, coronary anery deoase. CAF, porsistont AF. PAF

parorysmnal AF




Ablation of paroxysmal and persistent atrial fibrillation with
multielectrode phased radiofrequency duty-cycled catheters:
long-term results from a large cohort of patients

Stefano Nardi®, Luigi Argenziano®, Riccardo Cappato®, Giuseppe de Martino®,
Cristina Esposito?, Mariano Scaglione® Francesco Borrello® and

Giampiero Maglia®

Table 2 Procedural and safely outcome data for the 504 procedures

Overall N « 504 Parosysmal N « 323 Porsstent N < 181

Total peocedurn teve imin) 8215 041 80+8

Fluoroscopy time (mn) 21 =4 0+ 24+13

Ms wih MASC 155 (0.9 155 {89.6%) -

Pis with MAAC 174 (34.5W) . 174 0619 .
LSPY (#ablabons/vein) 86412 80+1) 83+14 oM
LV {hablatons/ven) 856214 87414 B2=14 oo
RSPY (#ablaticns)ven) S5414 S86+13 54415 0142
RPY (#ablatong/ven) 83x14 54+13 52+14 0045
Total (#abltonyven) Q847 2234458 210449 00dR
Procadural comphcalion tate 9 (1.8%) 2 10.6%; 7 (39%) 00124

Dats are exprossed as moen (SD) or a3 abeolute {relatwe), UPV, left inferiar pulmanary ver; LSPY, lo® superior pulemonary van; MAAC, mudtrarrary ablaton cathoter; MASC
ndcales mulraray sepil catheter, RIPY, st mfence puimonary venl, RSPV, g supenor pulmondry von.




Ablation of paroxysmal and persistent atrial fibrillation with
multielectrode phased radiofrequency duty-cycled catheters:
long-term results from a large cohort of patients

Stefano Nardi®, Luigi Argenziano?®, Riccardo Cappato®, Giuseppe de Martino®,
Cristina Esposito®, Mariano Scaglione?, Francesco Borrello® and

Giampiero Maglia®

During a mean follow-up of 25 months, 135 The 2-year freedom from AF recurrence
patients (31.5%) had an AF recurrence. rate was for PAF 75.1% and for CAF

54.7%
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Ablation of paroxysmal and persistent atrial fibrillation with
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Cristina Esposito?, Mariano Scaglione?, Francesco Borrello® and
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Ablation of paroxysmal and persistent atrial fibrillation with
multielectrode phased radiofrequency duty-cycled catheters:
long-term results from a large cohort of patients

Stefano Nardi®, Luigi Argenziano®, Riccardo Cappato®, Giuseppe de Martino®,
Cristina Esposito?, Mariano Scaglione?, Francesco Borrello® and

Giampiero Maglia®

In conclusion, our experience on alarge cohort of patients
treated with muluelectrode phased radiofrequency/duty-
cvcled ablaton system, shows that this technology 1s
safe and effective, both in terms of acute and long-term
outcomes. The ablation approach i1s simple and allows for
short procedural and fluoroscopy exposure tume. There




