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Amac

> “Yeni Haritalama Yéntemleri” ile kalbin

icerisindeki aritmik odagin en kisa slirede, en az

radyasyona maruz kalarak ve en gudvenli sekilde

bulunup yok edilmesi



Haritalama

» Geleneksel Haritalama
- Pace haritalamasi
- Aktivasyon haritalamasi
- Entraintment haritalamasi

- Ek haritalamalar

. Fraksiyone ve/veya mid-diyastolik potansiyeller
. Geg potansiyeller




“Geleneksel Haritalamanin
Kisithhklarn”

» Komplex aritmiler tedavi edilemez
(Atipik Atriyal Flatter, Atriyal Fibrilasyon, iskemik VT..)
» Hemodinamik olarak unstabil hastalarda uygun degil
» Radyasyona maruziyet daha fazla
» Daha ¢ok zaman alir
> |ki boyutlu anatominin kisitliliklari
» Endokardiyal yiizey net olarak goriintilenemez
» Navigasyon sadece floroskopi yardimiyla
» Lokalizasyon belirlenmesi yapan kisinin hafizasiyla



Haritalama

»Uc Boyutlu Haritalama
- Ug boyutlu anatomi
- Aktivasyon haritalamasi
- Voltaj/Skar haritalamasi
- Propagation haritalamasi




Uc Boyutlu Anatomi

Rordorf R.;Pacing Clin Electrophysiol.2015;38:187-95



Uc Boyutlu Aktivasyon Haritalama

@‘ Pulmonary valve

26ms

Site of
RF ablation

Adams JC.; J Interv Card Electrophysiol. 2012;35:137-49 Eckardt L.; Herz. 2009;34:187-96



Uc Boyutlu Voltaj Haritalama

»Nokta — nokta elektrogram amplitidlerinin
kaydedilmesi ile elde edilir

»Temassiz sistemde ise oOnceden cikartilmis
anatomi uzerine tek kalp atimi ile voltal
haritasinin ¢ikartiimasi

» Bipolar incelemede

< 1.5 mV olasi skar bélgesi
< 0.5 mV yogun skar bdlgesi

Polin GM.; Heart Rhythm. 2011;8:76-83



Uc Boyutlu Haritalama
Yontemleri

» Temassiz Haritalama Yontemleri
- Basket kateter haritalama
- Ensite temassiz (non-contact) haritalama
- Rhythmia haritalama sistemi
» Temash Haritalama Yontemleri
- CARTO elektro-anatomik haritalama
- Ensite Nav X elektro-anatomik haritalama
- Viicut ylzeyi potansiyel haritalama (BSPM)
- Elektrokardiyografik goriintileme (ECGI)




Uc Boyutlu Haritalama
Yontemleri

» Uc Boyutlu Navigasyon Sistemler;
- Stereotaksis manyetik navigasyon sistemi
- Sensei robotik navigasyon sistemi

> Uc Boyutlu Goriintilleme Sistemler;
- Intrakardiyak ekokardiyografi (ICE)
- BT veya MRI gérintileme
- Ug boyutlu rotasyonel anjiyografi




Basket Kateter Haritalama

» Basket kateter, astronomer, ablasyon
kateteri ve haritalama sisteminden
olusmakta

> Basket kateterde elektrotlar arasi
mesafe 4-5 mm

» Otomatik acilip katlanabilen 8 adet
nitinol metalik koldan olusmaktadir

» Basket kateterin boyu islem oncesi
EKO ile degerlendirilen kalp bosluk
genisligine gore secilir

Yamada K.; Indian Pacing and Electrophysiology. 2006;7:97-109



Basket Kateter Haritalama

» Astronomer, ablasyon kateter ug

elektrodu ile referans elektrodu
arasinda duz akim veren bir
cihaz ve bilgisayar
programindan olusmakta

Haritalama  sistemi, basket
kateterden elde edilen sinyalleri,
EKG ve basin¢g sinyallerini es
zamanli olarak analiz edebilen
bilgisayara bagli bir modulden
olusmaktadir

Remote  ABL
Computer  display
display To
Patient

0

Reference
Flectrode

Yamada K.; Indian Pacing and Electrophysiology. 2006;7:97-109



Basket Kateter Haritalama

» Klinik _Uygulama: Tek kardiyak vuru ile aritmojenik
odagin saptanmasi mumkun
- Hemodinamik olarak unstabil hastalarda
- VES, AT, pulmoner ven izolasyonunda kullanilir

> Kisithliklari:

- Elektotlar arasi mesafenin rolatif olarak fazla olmasi gériinti
dlizenlemesinde kisitliliga yol acabilir

- Kullanilan kateterlerin manevra kabiliyetleri kisitlidir, uygunsuz
manevralar endokardin hasarlanmasina neden olabilir

- Verilen RF enerjisinin yaratttigi yiksek isi nedeniyle metalik
kollarin temas ettigi kardiyak dokularda protein yikimina bagli
potansiyel emboli riski tasiyan siyah doku artiklari olusabilir




EnSite Array

» 7.5 ml elipsoid balon

> Her biri temassiz 64 adet
elektrot

» Limen ve pigtail

» Balon Uzerine yerlestirilen
elektrotlar ile endokardin
yuzey aktivasyonu
degerlendirilip haritalama
islemi yapilir

Eckardt L.; Herz. 2009;34:187-96



EnSite Array

> Avantaj:

- Tek kardiyak vuru ile aritmojenik odagin saptanmasi mimkiin

- Tek bir potansiyelin birden fazla elektot tarafindan veri analizinin
saglanmasi nedeniyle hasta toleransini azaltabilen uzun tasikardi
ataklarina ihtiyaci azaltir

» Klinik Uyqulama:
- Hizli VT gibi hemodinamiyi bozan aritmilerde
- VES gibi surekli olmayan aritmilerde




EnSite Array

> Kisithliklar:

» Haritalamasi yapilacak bélgenin balondan uzaklasmasi
haritalama isleminin gdvenirligini azaltmakta (>40mm)

» Balonun bliyiik olmasi kiigtik bosluklarin haritalanmasi
zorluklara yol agmakta

» Haritalama yapildiktan sonra balonun hareket ettiriimesi
elde edilen gérintid kalitesini azaltmakta




Rhythmia Haritalama Sistem|

» Rhythmia  haritalama  sistemi
bilesenleri;

» Workstation Unitesi (CPU, Monitor)
» Signal Station
» Lokal jenerator

» RF jeneratorli, donanim, kablo
(Maestro, Stockert, IBI)

» Lokalizasyon referans sirt yamasi

» Carts for system and workstation
(optional)




Rhythmia Haritalama Sistem|

> 64 elektrotlu, 8 kollu basket kateter

> Basket kateterde elektrotlar arasi
mesafe 2.5 mm

» 8Fr, Bi-directional steerability,
butun odaciklara rahat erisim

» “Continuous Mapping” nedeniyle
islem suresi ¢ok kisa

» Ablasyon sonrasi yapilan hizl
haritalamada gap mevcutsa bu
bosluklara yeniden ablasyon imkani




Rhythmia Haritalama Sistem|

> 64 elektrotlu, 8 kollu basket kateter

mes: 148 Data Points 979 Data Points 3,566 Data Points
> 8Fr, iy
butui

5.2

minutes

Manual Mapping Maode with Manual Mapping Mode with Continuous Mapping Mode with
> Ab I a! Conventional Ablation Catheter* IntellaMap Orion™ Catheter** Intellatdap Orion Catheter

h a r I t ‘ * Comparable 1o standand mapping on comvertional systems
{ ** Comparable o mubi-alactroda mapping on convantional systems



Rhythmia Haritalama Sistem|

New System for Rapid, High-Resolution Automated Mapping of Fractionated Atrial
Potentials: Evaluation in a Canine Atrial Fibrillation Model

Hiroshi Nakagawa, MD, PhD?, Doron Harlev, M5c?, Atsushi Ikeda, MD, PhD?Y, Brian Stewart, MS2,
Nathan Bennett, MENG?, Tushar Sharma, MD*, Ralph Lazzara, MD*, Warren M. Jackman, MD*.

Heart Rhythm Society, 2012 Scientific Sessions, Boston, MA, USA

Introduction

In a canine model, epicardial stimulation (electrical or
acetylcholine) of fat pads containing ganglionated plexi (GP)
produces a vagal response (AV block) and fractionated atrial
potentials (FAP) during atrial fibrillation (AF) in the adjacent
atrial region and pulmonary vein. We used this canine
model to produce FAP 1o evaluate a novel mapping system
{(Rhythria Medical) for rapid high resolution (HR) automated
rmapping (HRAM) of FAP during AR

Methods

The system uses an 8F deflectable catheter with mini-basket
array (1.8 cm diameter) of 8 splines of 8 electrodes (2.5 mm
spacing), totaling 84 electrodes. The system automatically
generates chamber geometry and HR activation and voltage
maps using all electrograms (EGMs) recorded within 3 mm
of the surface geometry. During AF, the systern autormatically
acquires all EGM within 3 mm for 2.5 sec at each mini-basket
site, measures mean cycle length (IMCL), and plots MCL by
color (FAP rmap).

In 3 anesthetized dogs, a right thoracotormy was performed.
Epicardial electrodes were placed on the anterior right GP
fat pad for GP stimulation. Right atrial (RA) FAP maps were
obtained during pacing-induced AF: 1) without GP stimulation
(bazelinel; and 2} immediately after GF stimulation.

Results

HR FAP maps of RA included data from 5897 - 806 (median
708} sites located =3 mm from the surface geometry,
obtained in only 59 - 1.7 (median 6.2} min (Fig). MCL
markedly decreased in the RA close to the simulated
anterior right GP (baseline 119, 139 and 192 ms vs. after GP
stimulation 78, 83 and 119 ms, respectively).

Conclusion

The new HREAM system proved able to accurately and
qguickly identify FAP induced by GP stimulation during AF in
the canine RA.




Rhythmia Haritalama Sistem|

New System for Rapid, High-Resolution Automated Mapping in Patients
with Macro-Reentrant Atrial Tachycardia/Flutter (AB12-5)

Hiroshi Nakagawa, MD, PhD?, Josef Kautzner, MD, PhD?, Petr Peichl, MD, PhD?, Robert Cihak, MD, PhD?, Dan Wichterle, MD,
PhD2, Doron Harlev, MSc?, Ruslan Hristov, M5, Sarah Cohen, MS®, Tkeda Atsushi, MD, PhD* and Warren M. Jackman, MD.

Heart Rhythm Society, 2011 Scientific Sessions, San Francisco, CA, USA

Introduction
We tested a new mapping system (Rhythmia Medical) for high
resolution (HR) autormated electro-anatomical mapping (HRAM)

in patients with macroreentrant right and left atrial tachycardia
(Macro-AT) or Atrial Flutter (AFL).

Methods

The system uses an 8F deflectable catheter with basket
array (1.6 cm diam) of 8 splines of 8 electrodes (2.5 mm
spacing), totaling 64 electrodes. The systermn automatically
generates chamber geometry and a HR activation map using
all electrograms (EGMs) recorded within & mm of the chamber
surface. The systermn automatically acquires EGM and location
information based on EGM stability and respiration phase.

In 10 patients with LA Macre-AT (4 pts), RA Macro-AT (1 ptl,
Typical AFL (4 pts) or AF (1 pt), HRAM were obtained during
Macro-AT or AFL (8 pts), C5 pacing (1 AF pt) or C5S pacing before

and after subeustachian isthmus ablation (3 AFL pts, 2 maps
each). Conventional point-by-point 30 maps were also obtained
in 7 pts during Macro-AT, AFL or CS pacing ablation.

Results

The new systermn produced very HR maps from 6026 + 3506
EGMs, obtained in only 11.5 £ 4.5 min. Distance between EGM
sites was only 1.8 = 1.0 mm. Compared to conventional point-
by-point maps in 7 pts, HRAM included more EGM sites (8525
+ 1739 vs 378 + 58 ), had higher resolution (Fig), and required
less time (11 £ 3 min vs 30 £ 3 min). HBAM successfully iden-
tified the channel in AT circuit and confirmed isthrmus block in
AFL pts (Fig).

Conclusion

The new HRAM system accurately and quickly identified the
RA or LA macroreentrant circuit, AFL circut and confirmed
isthrmus block after AFL.




CARTO Haritalama Sistemi

» Manyetik teknolojinin
kullanildigi haritalama sistemi

» Ultra disik manyetik alan
yayan uclu  koil yapisi
(Location Pad)

» Icinde  minyatir  sensor
bulunan 7F deflectable
ablasyon kateteri
(NAVISTAR Kateter)

» Patient Interphase  Unite
(PIU), tum Dbirimler arasi
iletisimi saglayan birim




CARTO Haritalama Sistemi

» GPS gibi hata payl minumum
olan lokalizasyon belirlenmesi

> Istenilen noktaya hatasiz
tekrar  geri gidilebilmesi
(lokalizasyon hafizasi)

» Biyolojik faktorlerden
minumum etkilenme (terleme,
nefes alma)




Diagnostics

The Diagnostic cardiovascular navigationa
catheters help you evaluate patients for indications
of heart disease. Diagnastic catheters are inserted
into the hert for mapping pUrposes to gain insight
and confirm diagnasis. Bxplore our range of
diagnostic catheters that ffer seamless integration
with the innavative CARTO® 3 ayster.

SOUNDSTAR® Catheter
PENTARAY® Catheter
LASSOP Catheter )

DECANAY" Catheter )

Mapping

The CARTOP 3 System is today's mast advanced 30
mapping platfarm, designed to suppart future
Innovations in electrophysiology. Accrate
visualization, increased mapping speed and
streamlined workfiow for all types of arrhythmias,

CARTOUNIU™ Module )
PASO™ Madule
CARTOSOUND® Module
CARTO SMARTTOUCH" Madule
CARTOVISITAG™ Module )
CARTO® 3 CFAE Module

CARTOR 3 System RMT Module

Treatment

Therapeutic cardiovascular navigational catheters
allowyau o treat a range of cardiac conditions,
including Affa. Theraneutic catheters transmit
raifrequency waves to a targeted location within
the heart, eliminating the source of the imegular
heartheat. Bxplore aur range of therapeutc
catheters that offer seamiess ntegration with the
innovative CARTO® 3 System.

THERMOCOOL® Catheter Technalogy )

THERMOCOOL® 5F Catheters )



CARTO Haritalama Sistemi

» CARTOMerge MODULU

- Haritalama &ncesi BT veya MRI
gordntilerinin - CARTO sistemi ile
entegre edilmesi

-Ozellikle AF ablasyonunda
pulmoner ven anatomisinin
belirlenmesinde kullaniimakta

» CARTOSound MODULU

- Intrakardiyak ekokardiyografi

gérintilerinin - CARTO sistemi ile
entegre edilmesi

- Ozellikle iskemik VT
haritalamasinda LV icindeki skar
Sinirlarinin belirlemesinde faydali




CARTO Haritalama Sistemi

» CARTOUNIVU® MODULU (ﬂ. |
» CARTO 3 sistemi le N

floroskopinin  entegrasyonu
sonucu olusan bir sistem

» CARTO 3 sistemine ilave
edilen donanim ve yazilim
aracigl ile bu entegrasyon
saglanir

» Radyasyona maruz kalma
suresini azaltir




CARTO Haritalama Sistemi

'CARTOUNIVU™ Registration

» CARTOUNIVU® MODULU

» CARTO 3 sistemi ile

floroskopinin  entegrasyonu
sonucu olusan bir sistem

» CARTO 3 sistemine ilaveten
donanim ve yazilim aracigl
lle bu entegrasyonunu saglar

» Radyasyona maruz kalma
suresini azaltir
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CARTO Haritalama Sistemi
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Fluoroscopy integrated 3D mapping significantly
reduces radiation exposure during ablation
for a wide spectrum of cardiac arrhythmias

Marian Christoph!*!, Carsten Wunderlich', Stefanie Moebius!, Mathias Forkmann?,
Judith Sitzy!, Jozef Salmas!, Julia Mayer!, Yan Huo!, Christopher PiorkowskiZ,

and Thomas Gaspar?

Aims

Methods

and results

Conclusion

Keywords

Europace. 2015 Jan 21. pii: euu334. [Epub ahead of print]

Despite the use of established 3D-mapping systems, invasive electrophysiological studies and catheter ablation require
high radiation exposure of patients and medical staff. T his study investigated whether electroanatomic catheter tracking
in prerecorded X- ray |mages on top ofah exmtmg 3D mappmg system has ah}’ |mpar_t on rad|at|en exposure

Two hundred ahd ninety- fwe consecutive patlents were e|ther ablated Wlth the gmdahee of the tradltldhal CARTO 3
system (c3) or with help of the CARTO-UNIVU system (cU): [typical atrial flutter (AFL) n = 58, drug refractory atrial
fibrillation (AF) n = 81, ectopic atrial tachycardia (EAT) n = 37, accessory pathways (APs) n = 22, symptomatic, idio-
pathic premature ventricular complexes (PVCs) n = 56, ventricular tachycardias (VTs) n = 41]. The CARTO-UNIVU
allowed a reduction in radiation exposure: fluoroscopy time: AFL ¢3: 8.6 + 0.8 min vs. cU: 2.9 + 0.3 min, P << 0.001;
AF c3: 160+ 13 min vs. cJ: 64 + 0.9 min, P << 0.001; EAT ¢3: 23.4 4+ 3.1 min vs. clJ: 9.7 + 1.7 min, P < 0.001; AP
c3: 7.1 + 1.2min vs. cUJ: 60 + 1.5 min, P=05% PVCs c3: 17.6 + 2.3 min vs. clJ: 152 + 2.8 min, P= 0.52: VT ¢3:
314 + 34 min vs. cU: 17.5 + 2.4 min, P = 0.003. Corresponding to the flucroscopy time the fluoroscopy dose was
also reducedsignificantly. These advantages were not at the cost of increased procedure times, periprocedural complica-
tions, or deereased acute ablatldn success rates.

Ih a W|de sper_trum ef r:ardlar: arrhythmlas ahd espedally in HF and \.."T ablatmn ﬂueru::-sr:u::q::r;,r |htegrated 3D mapping
contributed to a dramatic reduction in radiation exposure without prolonging procedure times and compromising
patient's safety. That effect, however, could not be maintained in patients with APs and PVCs.

Cardiac arrhythmias; e Ablation e Fluoroscopy 3D mapping e Radiation exposure



CARTO Haritalama Sistemi

» CARTO SMARTTOUCH™ MODULU

- Sistem kateterin ucundaki temas kuvvetinin aktif olarak
Olctlmesini saglar

> CARTO VISITAG™ MODULU

- Sistem ablasyon yapilan noktalarin gorintlilenmesini otomatik
olarak atar

» CARTO PASO™ MODULU

- Sistem otomatik olarak pace mapping yaparak bu sinyaller ile
aritmi sinyallerini karsilastirip en iyi eslesmeyi saglar



CARTO Haritalama Sistemi

» Kisithliklar:

» Bircok noktadan veri alindigi icin islem stiresi uzun

» Tasikardi seyrinde gorilen degismeler (<%10) islem
sirasinda haritalamanin guvenirligini azaltmaktadir

> Islem sirasinda hastada veya intrakardiyak referans
kateterinde belirgin yer degisikligi haritalama isleminin
yenilemesini gerektirir

» CARTO sistemi ucunda lokalizasyon sensori iceren ozel
bir katetere (Biosense Webstar) ihtiyac duymaktadir




Ensite Nav X

» Akim bazli gériintiileme sistemi
> Hastaya 6 adet yama yapistirilir

> Yamalar ile kateter elektrotlari arasinda devamli
dusuk enerjili, yuksek frekansli elektrik akimi
mevcut

> H

a

aritalama ve lokasyon olusturulan bu elektrik
KImi yardimiyla yapilir

> H

aritalama kateterin kalp  odaciklarindaki

hareketleri ile olusturulur
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Ensite Nav X

» EnSite Velocity™ Advanced Mapping System

4

*

* Anatomik ve elektriksel haritalama ayni anda (One Map)

* Ayni anda hem review hem de real-time goruntd
1zlenebilir

*%* Ayni anda farkli kateterlerin birden fazla elektrodundan

kayit ve goruntu alinabilir

*%* Sampling rate yuksekligi (haritalama kalitesinde artis)

¢ o

*

®
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Ensite Nav X

» CARTO sisteminden farkli olarak 6zel kateter
ihtiyaci yoktur, diger kateterler de aktivasyon
zamanini algilayabilir

> Kisithliklar:

» Elektro-anatomik harita olusturulurken geometri
diuzenlenmesi amaciyla referans  olarak
kullanilan intrakardiyak referans kateterin sabit
durmasi gerekmektedir




Vucut Yuzeyi Potansiyel
Haritalama (BSPM)

» Cok sayida vicut ylizeyi elektrodundan elde edilen
potansiyellerin duzenlenerek Uu¢ boyutlu goruntulerin
olusturuldugu haritalama sistemi

> Klinik uygulama:

- Myokard infarktiisin yerinin ve genisliginin degerlendirilmesinde
- Ventrikdler hipertrofi tanilarinda

- Clockwise-counterclockwise AF ayirici tanisinda

- WPW pre-eksitasyon lokalizasyonlarinin tespitinde

Finlay DD.; Biomed Eng Online. 2005;5:51



Vucut Yuzeyi Potansiyel
Haritalama (BSPM)

- Ventrikdler hipertrofi tanilarinda
- Clockwise-counterclockwise AF ayirici tanisinda
- WPW pre-eksitasyon lokalizasyonlarinin tespitinde

Finlay DD.; Biomed Eng Online. 2005;5:51



Vucut Yuzeyi Potansiyel
Haritalama (BSPM)

» Kisithliklart:
» Sistem direk kalbi degil endokardiyal ve epikardiyal
elektriksel potansiyellerinin  toraks  Uzerindeki

yansimalarini degerlendirerek veriler elde eder
» Intramural aktive hakkinda yeterli bilgi saglamaz
» Elektrotlarin yerlestirme ve dederlendirme siireci uzun
» Deneyimli personel gerektirmesi

Finlay DD.; Biomed Eng Online. 2005;5:51



Elektrokardiyografik
Goruntuleme (ECGI)

» BT/MRI gorintileri ile birgok kanalli vicut ylizey
potansiyellerden elde edilen epikardiyal sinyalleri,
elektrogramlari ve aktivasyon haritalarini birlikte analiz
edebilen non-invaziv gorunteleme sistemi

> Klinik Uyqulama:

- Miyokard infarktiis sonrasi bozulmus miyokardiyal substrati
bulunan hastalarda risk siniflamasi

- Bu hastalara uygulanan en iyi tedavi yonteminin belirlenmesi ve
bu tedavilerin takiplerinde

- Aritmilerin mekanizmalarinin arastiriimasi

Ghosh S.; Circulation. 2008;118:907-15



Elektrokardiyografik
Goruntuleme (ECGI)

Ghosh S.; Circulation. 2008;118:907-15



Elektrokardiyografik
Goruntuleme (ECGI)

> Kisithliklari:

» Sistem epikardiyal aktivasyon hakkinda bilgi saglarken
direkt olarak endokardiyal aktivasyon hakkinda bilgi
vermez

» Intramural aktivite igin di§er haritalama sistemleri ile
birlikte kullaniimali

» Mikro-reentran aritmiler hakkinda bilgi vermez

» Kardiyak anatomik geometri goriintilemesi icin BT ya da
MRI gereksinimi

Ghosh S.; Circulation. 2008;118:907-15



Clinical impact of a novel three-dimensional
electrocardiographic imaging for non-invasive
mapping of ventricular arrhythmias—a
prospective randomized trial

Damir Erkapic'2, Harald Greiss!, Dmitri Pajitnev!, Sergey Zaltsberg!,
Nicolas Deubner!, Alexander Berkowitsch!, Susanne Méllman?, Johannes Sperzell,
Andreas Rolf', Jorn Schmitt!?, Christian W. Hamm "2, Malte Kuniss', and

Thomas Neumann

Aims

Methods

and results

Conclusion

b Europace. 2015 Apr;17(4):591-7

ECVUE™ technology, a novel, three-dimensional, non-invasive mapping system, offers a unique arrhythmia character-
ization and localization. We sought to evaluate the clinical impact of this system in routine clinical mapping and ablation
of ventricular arrhythmlas (Vﬁs}

Patlents Wlth menemerphlr: premature VE:htI‘ICL.IIBI‘ contractions wnh or wrtheut monom erphlr: ventrlr:ular ter:hyr:erdla
were enrolled prospectively and randomized into two groups: ventricular ectopy localization using either 12-lead elec-
trocardiogram (ECG) algorithms or with ECVUE™, followed by conventional guided ablation. Forty-two patients were
enrolled in the study. The ECVUE™ system accurately identified both the chamber and sub-localized the VA origin in 20
of 21 (95.2%) patients. In contrast, using 12-lead ECG algorithms, the chamber was accurately diagnosed in 16 of 21
(76.2%) patients, while the arrhythmia originin only 8 of 21 (38.1%), (P = 0.001 vs. ECVUE™). Acute successin ablation
was achieved in all patients. Regarding the number of radiofrequency-energyapplications (intotal 2 vs. 4, P = 0.005) in the
ECVUE™" arm, ablation was more precise than the ECG group which used standard of careactivation and pace mapping-
guided ablation. Three months success in ablation was 95.2% for the ECVUE™ and 100% for the ECG group (P = ns).
Time to ablation was 35.3 min in the conventional arm and 24.4 min in ECVUE Group, (P = 0.035). The X-ray radiation
EXposure was 3.21 vs.0.39 mSv, P = 0.001 for the EC“'.!’UETM group and ECG Ggroup.

ECVUETM technology offers a cllmcally useful toolto map Vﬂs wnth hlgh accuracy and moretargeted ablatlons superlorto
the body surface ECG but had significantly higher radiation exposure due to computed tomography scan.



Stereotaksis Manyetik
Navigasyon Sistem|

» Kateter u¢c kisminda kateterin manyetik alana yanitini
ayarlayan iki adet miknatis mevcut

» Kateterlerde olusturulan manyetik alan kateterin istenilen
yere ilerletiimesine olanak saglar

» Komplex kateter manevralarinda avantaji bulunmakta

» Standart kateterlere gore uygulanan maksimal doku
gucu daha az oldugundan perforasyon riski daha azdir

» Elektromanyetik iletisim nedeniyle PM olan haslarda
kullanilamaz

Pappone C.; J Am Coll Cardiol. 2006;47:1390-400
Schmidt B.; Circ Arrhythm Electrophysiol. 2009;2:120-8



Sensel Robotik Navigasyon
Sistem|

» Yonlendirilebilir iki adet uzun damar kilifindan olusan
elektromekanik sistem

» Her iki damar kilifi robotik bir kola bagli

» Kateterin lokalizasyonu floroskopi ya da intrakardiyak
ekokardiyografi araciligla

» Haritalama sistemleri ile entegrasyonu mimkin
» Laboratuvarlar arasi tasinabilir
» Radyasyona maruziyeti azaltir

Schmidt B.; Circ Arrhythm Electrophysiol. 2009;2:120-8
Di Biase L.; J Cardiovasc Electrophysiol. 2009;20:1328-35



Sensel Robotik Navigasyon
Sistem|

» Klinik Uygulama:
- Daha kolay navigasyon saglanir
- Kateter stabilizasyonu daha iyi
- Robotik sistem ile uygulanan transseptal ponksiyon ve ablasyon
islemi en az operator kadar etkili ve basarili

> Kisithliklari:

- Damar kilifi 14Fr, buna bagli olasi vaskdiler komplikasyonlar
- Damar kilifinin distal kismi genis, koroner sindise giris zor olabilir
- [kinci bir operatére ihtiyag vardir

Schmidt B.; Circ Arrhythm Electrophysiol. 2009;2:120-8
Di Biase L.; J Cardiovasc Electrophysiol. 2009;20:1328-35



Uc Boyutlu Gorintiileme
Sistemleri

» Uc boyutlu haritalama sistemlerine yardimci olmak
amaciyla kullanilir

» Uc boyutlu haritalama islemleri ile entegre goriintileme
yontemleri ile anatomik oryantasyon ve diger kardiyak
yaplilarla iligkiler daha net ortaya konulur

» Boylece islem ve floroskopi sliresini kisaltir

» Komplikasyon oranlari azaltarak islem glivenligini
artirirlar



SONUGC

> “Yeni Haritalama Yontemleri” ile komplex aritmilerin
iIslem basarisi ve islem guvenligi daha fazla

» Ancak maliyeti yliksek ve ekipman gereksinimi mevcut

» En iyi kardiyak haritalama icin siklikla birden fazla
(entegre) tekniklere ihtiya¢ vardir

» “Rhythmia haritalama  sistemi” gelecek igin Umit
vadetmektedir

» Haritalama yontemlerinin seciminde hastanin  klinik
ozelliklerinin yanisira operatorun tecrtubesi de oneml

» Operator tercih ettigi ydntemin avantaj-dezavantajlarina,
erken-gec donem sonuglarina ve olasi
komplikasyonlarina hakim olmalidir







