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Neprerusena antikoagulacni
lécba p¥Fi ablaci FS

Nové koncepty intervencni
elekirofyziologie

 Mapovaci systemy

« Zobrazovani “on—line”

» Senzory a mikroelektrody v hrotu katetru
 Alternativni zdroje energie

» Dalkova navigace (roboticka procedura)
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Ablace FS je nejéastdjsim vykonem v CR
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. 0 N =1695 N =742 N = 285 N=116
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5,5% 0%
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Jeder! vykon mize byt pro vice neZ jeden typ INSTITUT KLINICKE A EXPERIMENTALN| MEDICINY IK.E
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Metaanalyza trombotickych a krvacivyech komplikaci
pri ablaci fibrilace sini — nepreruseny vs preruseny warfarin)
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Metaanalyza trombotickych a krvacivych komplikaci
pri ablaci fibrilace sini — nepreruséeny NOAC a warfarin)
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1 H . . INSTITUT KLINICKE A EXPERIMENTALN| MEDICINY
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RE-CIRCUIT™ will provide prospective randomised data on the use of
uninterrupted dabigatran in patients undergoing catheter ablation

Dabigatran 150 mg BID

Target n=362

Patients with

paroxysmal or

persistent
NVAF scheduled for
catheter ablation*

Warfarin (INR 2.0-3.0)

Target n=362

0—2 weeks 4-8 weeks 8 weeks Follow-up
Screening R Ablation Prirrllg_ﬁl_lend_point:
9 : ! major
{ RE C!R_CU 'T bleeding
Stuty o7 aareprotaturs, anticzagdaln”
*Eligible for dabigatran 150 mg BID according to local label _INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY IKE
ISTH, International Society on Thrombosis and Haemostasis; R, randomisation KLIN l K A K ARD'OLOG [E

Boehringer Ingelheim Clinical Trial Protocol, Trial No. 1160.204; ClinicalTrials.gov NCT02348723



Praxbind siroce dostupny - v 96 nemocnicich
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Podani Praxbind v CR
(leden = Fijen 2016)

35x podani Praxbind

21x akutni vykon/trauma
14x krvaceni/iCMP

® Akutni vykon/trauma
m Krvaceni/iCMP

INSTITUT KLINICKE A EXPERIMENTALN| MEDICINY
KLINIKA KARDIOLOGIE n



Nové mapovaci systemy
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Intrakardialni mapovani
rotord pFi FS

A. ECG and Intracardiac Signals of AF C. AF Rotor in Low Left Atrium D. Processed Intracardiac Signals

Right Atrium Left Atrium Activation Along Rotor Path
Superior Vena Cava  Superior Mitral Pulmonary
AF1 _AF2 AF3

W | A A A hae A
YTV

1sec

B. Basket Catheters in Both Atria

Lateral Tricuspid

Right Atrial
Basket

3rd Revolution (AF3)

Narayan SM, et al. J Am Coll Cardiol. 2012 August 14; 60(7): 628—636. KLINIKA KARDIOLOGIE n IKE



Intrakardialni mapovani rotor

Catheter 2 748 msec Catheter 1 280 msec

Topera - Courtesy of S Narayan KLINIKA KARDIOLOGIE n ot



All patients, single procedure, p=0.005 No prior RF, p=0.004

1.04
Y Conventional - no prior RF
- VFIRM - no prior RF
« “Conventional
L YFIRM
Studi
. | 1 Te— | tu jie
.E 0.6
a
CONFIRM
e 0.4+ .
< | 900 TTeeete— -
0.2 92 pts s FS (70.7%
persistujici)
= 107 procedur
H 200 400 600 800 1000 1200 36 FIRM' gU|d9d, 71 Firm'
Days blinded
Number at risk 27 21 29 ie 15 E 1
== " ' Lokalizované rotory nebo
No prior ablation 20 17 15 15 12 3 0 , , .
- - - - - fokalni zdroje: 97 %

Akutni endpoint: Terminace FS nebo
zpomaleni FS - 86% FIRM-guided versus
20% FIRM-blinded cases (p<0.001)

Narayan S, et al. JACC.2014:; 63(17): 1761-1768 L s n 1113}3



Nicmeéne, dalsi studie

* FIRM-guided procedury (n=24; 50% paroxysmal)

 VSichni meéli identifikovany rotory (2.3%0.9 na pacienta;
2% v LS)

* Predem specifikovany akutni end point dosazen u 12 z 24
(50%) pts: terminace FS (n=1), organizace (n=3), >10%
zpomaleni CL (n=8)

« Off-line analyza neprokazala rozdily mezi misty rotoru a
vzdalenymi misty v dominantni frekvenci nebo
Shannonové entropi

« Electroanatomické mapovani nezjistilo rotacni charakter
aktivace v mistech identifikovanych jako rotory u 23 z 24
pts (96%)

IA\A\,,I,I i, ",I 7";:: f‘fl :‘f,] ,\,“, :L.Ir‘v.‘! NT '. ,\I M ,”!" '\,‘ IKE
Benharash P, et al. Circ A&E 2015; 8(3): 554-561 KLINIKA KARDIOLOGIE n M



Vysledky ablace rizené
mapovanim rotora

- Nonparoxysmal AF

Randomization

6.0 * 1.2
&4 (38% R 3 . .
”_Emﬁ Gianni C, et al. Heart Rhythm 2016;13:830-835

1

Procedural time . 222 * 49
RF time (minutes) 35 *+ 16
Acute success 12 (41%)
AF slowing =10% 2 (7%)
AF organization 10 (34%)
AF termination 0 (0%) INSTITUT KLINICKE A EXPERIMENTALN| MEDICINY I [<
DC cardioversion 29 (100%) KLINIKA KARDIOLOGIE 1\+/[E
Complications 0 (0%)

Values are given as mean = 50 or number (%).



Panoramatické mapovani
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Driver Domains in Persistent Atrial Fibrillation

Michel Haissaguerre, MD; Meleze Hocini, MD; Arnaud Denis, MD; Ashok J. Shah, MD;
Yuki Komatsu, MD; Seigo Yamashita, MD; Matthew Daly, MD; Sana Amraoui, MD;
Stephan Zellerhoff, MD; Marie-Quitterie Picat, MD; Adam Quotb, PhD; Laurence Jesel, MD;
Han Lim, MD; Sylvain Ploux, MD; Pierre Bordachar, MD; Guillaume Attuel, PhD;
Valentin Meillet, MSc; Philippe Ritter, MD; Nicolas Derval, MD; Frederic Sacher, MD;
Olivier Bernus, PhD; Hubert Cochet, MD; Pierre Jais, MD; Remi Dubois, PhD

Background—>Specific noninvasive signal processing was applied to identify drivers in distinct categories of persistent atrial
fibrillation (AF).

Methods and Results—In 103 consecutive patients with persistent AF, accurate biatrial geometry relative to an array of
252 body surface electrodes was obtained from a noncontrast computed tomography scan. The reconstructed unipolar
AF electrograms acquired at bedside from multiple windows (duration, 9+1 s) were signal processed to identify the
drivers (focal or reentrant activity) and their cumulative density map. The driver domains were catheter ablated by using
AF termination as the procedural end point in comparison with the stepwise-ablation control group. The maps showed
incessantly changing beat-to-beat wave fronts and varying spatiotemporal behavior of driver activities. Reentries were not
sustmned {m&dlan 2. E rntauans lastmg 449*39 ms‘;, meandered substsmuall}f but recurred repetmvel}r in T.h:: same regmn

Conclusions—Persistent AF in early months is maintained prcdﬂmmanﬂ:,.r hy drivers -:Iustar&d in a few regions, most of
them being unstable reentries. (Circulation. 2014;130:530-538.)
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Mapovani v kvalité
sUltra-High Density*

« 8F steerable basket catheter (mean 1.6cm changeable)
« 8 splines with 64 electrodes (spacing 2.5mm)
« Location using magnetic field/impedance

INSTITUT KLINICKE A EXPERIMENTAL NI MEDICINY 4
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(10 min, 9770 points)

Automated Rhythmia Map Pont-by-Point CARTO Map

(29 min, 393 points)

| Mapping Resolution: 1.9 mm I

LSPV ~ 5 mm

RIPV

Ablation

Narrow PA Projection

Channel

[iS (30 Watts) (@ [R%2




Aktivace leve komo

FEeRHYTHMIA Study - Setup Map Alignment 1 Oct 1 Oct \ ‘i?: ® - rilnwss o "
7 ON/

AMap: Orion
. , - New Map Map: 16 LV SINUS M. ~ oo + - ,
CL756ms  BPM:79 4, MiFi (Intel - P P EGM e ¥ L& - - - P4 I . A
-75 ms 75 me 1M1~

75me 1M~ [Five ] Review
-199ms -16 ms

Live it -75 ms
-19ms -16 ms

16 LV SIN... 16 LV SIN...

ydein mainay

ydeao jeag

Volume: 77.64 cc

Volume: 77.64 cc
Time: 06:56 Beats: 240 EGMs: 5950

Time: 06:56 Beats: 240 EGMs: 5950

Beat Metrics | Sweep Graph
Review Graph

13:25:58.371 R Entering manual trigger setup mode.
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Mapovani substratu (poinfarktova jizva u ovece)

90 Minute CARTO Map Excised Heart 19 Minute Rhythmia™ Map

Healthy
Tissue

Bipolar

Z2-Map > 179 Points

7.28mY

Volume: 99.21 RAO:17° Cranial: 18°

No channel identified on CARTO system after 90 minutes of mapping

KLINIKA KARDIOLOGIE n IKE

Dr. Thiagalingam et. al.



Bezkontaktni mapovani

AcQMap Catheter 48
Engineered
T / Electrodes
3

/ 10F shaft

48
Ultrasound
Transducers

25mm basket diameter
Up to 144,000 ultrasound points/minute
150,000 intra-cardiac unipolar voltage samples/second

INSTITUT KLINICKE A EXPERIMENTALN| MEDICINY -
KLINIKA KARDIOLOGIE n III%/F



Inverzni a dopredny algoritmus k
analyze intrakardialni voltaze k
vytvoreni dipolarni denzity

— Continuous layer of
_sources make up the
~ activation wave front

Voltage EGM (mV) = Local
charge source + sum of
surrounding sources

Dipole Density Signal
(DD - charge)

Dipole signal ,
(uCoulombs/cm?) § 2

Electrogram
(EGM - voltage)

INSTITUT KLINICKE A EXPERIMENTALN| MEDICINY -
KLINIKA KARDIOLOGIE n Hlle




Mapy dipolarni denzity a voltaze pri FS (Raw data)

AcQMap Dipole Density AcQMap Voltage

Region of
irregular
reentry
Locally Minimally
discrete discrete
deflections deflections
with
RS-pattern significant
_revgals fractionation
direction of
conduction

Courtesy of Papworth Hospital, United Kingdom lKLII Tl\l I KIAl ;(l;\ RDIOLOG [ E n IKE



Zobrazovani on-line

INSTITUT KLINICKE A EXPERIMENTALN| MEDICINY -
KLINIKA KARDIOLOGIE n III%F



Zobrazeni anatomie, kontaktu katetru..

KLINIKA KARDIOLOGIE




& V4

Experimentalni nahle prehrati
tkane

KLINIKA KARDIOLOGIE n H&F



3D zobrazovaci USG katetr

AcQMap Catheter 48
Engineered
T / Electrodes
3

/ 10F shaft

48
Ultrasound
Transducers

25mm basket diameter
Up to 144,000 ultrasound points/minute
150,000 intra-cardiac unipolar voltage samples/second

INSTITUT KLINICKE A EXPERIMENTALN| MEDICINY -
KLINIKA KARDIOLOGIE n III%/F



Mérenim odrazi tkaneé Ize sestrojit
presnou 3D anatomii srdce




Roboticky generovany 3D obraz

Porcine ICPV

s e e IKE
KLINIKA KARDIOLOGIE n M
Courtesy: J. Koruth and V. Reddy, Mount Sinai, NYC




Senzory a mikroelektrody
v hrotu katetru

INSTITUT KLINICKE A EXPERIMENTALN| MEDICINY -
KLINIKA KARDIOLOGIE n III%F



Posouzeni sily kontaktu katetru s tkani

O neprimé: IntelliSense (Hansen Medical)
O nahradni: Ensite VeriSense (SJM)
aQ primé:

222 ST. JUDE MEDICAL &) BlosenseWebster
3 ohmronfohmon c
TactiCath™ ThermoCool® SmartTouch ™

.9 Deformable
Body .
3 O pti Cal \ PRECISION SPRING allows '
Fibers 1 i

SENSORS monitor the

transmitter coils location
signal and records micro-
movements of the spring.

TRANSMITTER COIL sends
location reference signal
about the spring.




LV Lesion Dimensions (40W, 60 sec) |

Low Contact Moderate Contact High Contact
Force (8g) | - Force (229) | Force (609)

P
b ..

o

<< \\\

iung
Rt L

Crater Formation
Hemorrhage
(Steam Pop)

KLINIKA KARDIOLOGIE n H§4E

Nakagawa H, et al. Heart Rhythm 2009;6:565




Clinicall
100

Percentage of patients free of arrhythmia

Studie TOCCASTAR
Prespecifikovana nasledna analyza
Viiv optimizované kontakini sily

Optimal CF? vs. Non-optimal CF3

y Relevant Success at 12 months

80 |

60 |

40 |

20|

ﬁ\-'ﬂ-\—\-_ht 85.5%

p =0.01

[, T

S 67.7% |
—

L —

=== Qptimal CF

=== Non-optimal CF

50

100 150 200 250 300 350

Time to treatment failure [days]

40

Contact Force and Control:
Rate of Repeat Ablation?!

62%
p=0.04

4.8%

Optimal CF* Control Non-optimal
CF’

Proporce nemocnych s optimizovanu silou C =57 %

2. Optimal CF cohort defined as those patients where = 90% lesions 210g
3. Non-optimal CF cohort defined as those patients where < 90% lesions 210g

KLINIKA KARDIOLOGIE

1. Repeat ablation after the protocol defined 3 month blanking period; protocol defined success used for analysis INSTITUT KLINICKE A EXPERIMENTALN| MEDICINY n IKE

The TactiCath Quartz Set is currently undergoing FDA review for premarket approval
CAUTION: Investigational device in the United States. Limited by Federal (or U.S.) law to investigational use. Not available for sale in the U.S.



Kateir s mnohocetnymi termistory a
mikroelektrodami

Irrigation pores

A=0.167 mm?

B=1.349 mm
Microelectrode C=1.755mm

INSTITUT KLINICKE A EXPERIMENTALN| MEDICINY -
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Mapovani jizvy po IM v experimentu

A
Y B

A. Standard electrode By

— 50 my

B. Microelectrodes
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Alternativni zdroje energie
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Kryobalon
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Studie “FIRE and ICE”

A Primary Efficacy End Point C Primary Safety End Point
lw' . lm_
9o | Hazard ratio, 0.96 (95% Cl, 0.76-1.22) gp4 Hazard ratio, 0.78 (95% CI, 0.52-1.18)
T i P<0.001 for noninferiority P=0.24
g 804 | 80+
w 70+ E E ‘_l'ﬂ-
gg 60+ 90-Day = E g B0 -
& £ 50-{blanking i 50-
& w0 P o Cryoballoon $a 4
g M 34.6% i 30-
| 207 | : 20 RFC
A D —
0 T by T T 1 0+ T T T T 1
0 200 400 600 300 1000 0 200 400 600 800 1000
Days since Procedure Days since Procedure
No. at Risk No. at Risk
Cryoballoon 374 338 242 194 165 132 107 70 57 34 12 Cryoballoon 374 323 298 261 229 189 159 117 94 S5 21
i 376 350 243 191 149 113 93 58 44 25 12 RFC 376 315 292 247 215 176 146 110 87 52 27

Kuck KH, etal. N Engl J Med 2016’3742235-45 INSTITUT KLINICKE A EXPERIMENTALN| MEDICINY n m.E
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LaserBalloon Catheter
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19 clinical sites

Dukkipati SR, et al. JACC 2015;66:1350-60

Product-Limit Survival Estimates
L < +Censored |
""" Rl Log rank p=0.9802
08+ \%\
i
g \R—‘t\%
g 0.6-
§ 04-
0.2+
°~° La L) v L)
0 100 200 300
Time to Failure (Days)
Planned Treatment for Period 01 Control Arm = = = -Treatment Arm

primary adverse event rate:
11.8% in the VGLB group
14.5% in controls (noninferiority)

Diaphragmatic paralysis:
(3.5% vs. 0.6%; p < 0.05)
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Roboticka navigace
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Systemy vzdalene navigace

Magnetic navigation Robotic navigation
Niobe — Stereotaxis Inc. Sensei - Hansen Medical Inc.

INSTITUT KLINICKE A EXPERIMENT ALNI MEDICINY 4
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Autopilot
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Opravdova roboticka ablace
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Zavery
Neprerusovana lecba antikoagulancii je
soucasnym standardem pri katetrizacni ablaci FS
Nove technologie predstavuji znacny potencial pro
mapovanim navigovanou ablaci behem
perzistujici FS

Alternativni energie mohou pfrispet k vetsimu
rozSifeni dostupnosti katetrizacni ablace FS

On-line zobrazovani a nove senzory v katetrech
jsou moznou cestou k umozneni opravdove
roboticke ablace v budoucnosti
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Dekuji za Vasi pozornost...
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