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AF ablasyonu goruntuleme

- Ekokardiyografi
m [ranstorasik ekokardiyografi
m TEE
m ICE

- CT

- MRI

- 3 boyutlu Rotasyonel anjiyografi

-  Floroskopi

- Elektroanatomic mapping (CARTO, En Site NavX, vs..)
— Diger (Rotor, vs)

- Fibrozis degerlendiriimesi (MRI, Elektroanatomic mapping,
EKO, vs..)




Transtorasik Ekokardiyografi (3D
TTE)

m Kullanim zamanlamasi

- Islem éncesi: Anatomi, altta yatan kalp hastaligi, hasta
secimi

- islem sonrasi: Komplikasyonlarin degerlendirilmesi
- Takip

m Avantajlari:
- Kolay ulasilir
- Ucuz
- @Gavenli

m Dezavantajlari
—  Operator bagimli
— @ordntd kalitesi sorunlari
- Yetersiz anatomik degerlendirme




TEE (3D TEE)

m Kullanim zamanlamasi

- Islem éncesi: Anatomi, LAA tromblisii, altta yatan kalp
hastaligl, kapak hastaligl, hasta secimi

- Islem: Transseptal gecise rehber, ablasyona rehber?
- [slem sonrasi: Komplikasyonlarin degerlendirilmesi

m Avantajlarr.
- Kolay ulasilir
- Guvenli
— TTE gore daha iyi goruntu kalitesi ve degerlendirme

m Dezavantajlar
- Yari invaziv, anestezi gereksinimi
- Operator bagimli
— @oruntu kalitesi sorunlari
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Chierchia GB, et al. Europace 2008; 10:1325-1328.
Marrouche NF, et al. Circulation 2003; 107:2710-2716




ICE (3D ICE)

m Kullanim zamanlamasi
- Islem: Tim isleme rehber, komplikasyonlarin
degerlendirilmesi
m Avantajlart:
—  Floroskopi suresini azaltir
- TEE kullanimina gereksinimi ortadan kaldirir

m Dezavantajlar
- Maliyet




Floroskopi

m Kullanim zamanlamasi
- Islem sirasinda

m Avantajlarr.
- Kateterlerin ve anatomik yapilarin gordlmesi
- Ucuz
— Her operator icin kolay

m Dezavantajlar
- Radyasyon maruziyeti
- Kontrast maruziyeti
- Yetersiz anatomik bilgi







3D Rotasyonel anjiyografi

m Kullanim zamanlamasi
- Islem sirasinda

m Avantajlarr.
- Anatomi degerlendirilmesine yardimci
- Islem éncesi CT, MRI ihtiyacini azaltir
- @Goruntuleme islenmesi sirasindaki hatalar yoktur

m Dezavantajlar
- Radyasyon maruziyeti
- Kontrast maruziyeti
- Teknk destek yetersizligi?




Orlov MV, et al. Heart Rhythm 2007; 4:37-43




Kriatselis C. Heart Rhythm 2009; 6:733-741
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CT

m Kullanim zamanlamasi
- Islem éncesi: Anatomi, hasta secimi
— Islem sonrasi: Komplikasyonlarin degerlendirilmesi: PV
darligi, atriyo-0zafagial fistul)
m Avantajlarr:
- 3 boyutlu anatomik degerlendirme
- Kolay ulasilabilirlik

m Dezavantajlar
- Radyasyon maruziyeti
- Kontrast maruziyeti




The Journal of Innovations in Cardiac Rhythm Management, 2 (2011),
E70_EQ9




MRI

m Kullanim zamanlamasi

— iglem oncesi: Anatomi, subtratin saptanmasi, altta yatan hastalik
tanisi, hasta secimi

- Islem sirasinda: Uzaktan manyetik kateter kullanimi
- slem sonrasi: Komplikasyonlarin degerlendiriimesi: PV darligi
— Takip: Ablasyon lezyonlarinin degerlendirilmesi

m Avantajlari:
- 3 boyutlu anatomik degerlendirme
- Radyasyon maruziyeti olmamasi
- Subtratin saptanmasi

m Dezavantajlari
— Uzun islem suresi
— Daha zor ulasilabilirlik
- MRI kontrendikasyonlari: PM, protez, vs ...
— Reguler olmayan ritimlerde suboptimal goriuntl kalitesi







Elektroanatomic mapping

m Kullanim zamanlamasi
- Islem sirasinda

m Avantajlarr:
- 3 boyutlu anatomik degerlendirme
- Subtratin saptanmasi
- Floroskopi suresini azaltir
- Kateter pozisyonunun daha iyi degerlendirilebilmesi

m Dezavantajlar
- Maliyet
- Hazirlik suresi

- SGK kisitlamalari (TURKIYEDE DURUM? ILE ILGILI
SUNUM BOLUMU TAM DA BURASI)
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GORUNTU BIRLESTIRME
Floroskopi + CT, 3D Rotasyonel anjiyografi
veya MRI

m Kullanim zamanlamasi
- Islem sirasinda

m Avantajlari:
- Daha iyi 3 boyutlu anatomik degerlendirme
- [slem basarisinda artis
- Kateter pozisyonunun daha iyi degerlendirilebilmesi

m Dezavantajlari
- Yetersiz hatall birlestirme




Knecht S, et al. Europace 2008; 10:931-938



GORUNTU BIRLESTIRME
Elektroanatomic mapping + CT veya MR

m Kullanim zamanlamasi
- Islem sirasinda

m Avantajlarr.
- Daha iyi 3 boyutlu anatomik degerlendirme
- Islem basarisinda artis
- Floroskopi suresini azalma
- Kateter pozisyonunun daha iyi degerlendirilebilmesi

m Dezavantajlar
— Yetersiz hatall birlestirme
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GORUNTU BIRLESTIRME
Elektroanatomic mapping + 3D TEE veya
ICE

m Kullanim zamanlamasi
- Islem sirasinda

m Avantajlari:
- Daha iyi 3 boyutlu anatomik degerlendirme
- [slem basarisinda artis
- Floroskopi suresini azalma
- Kateter pozisyonunun daha iyi degerlendirilebilmesi

m Dezavantajlari
— Yetersiz hatali birlestirme
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GORUNTU BIRLESTIRME
Elektroanatomic mapping + 3D Rotasyonel
anjiyografi

m Kullanim zamanlamasi
- Islem sirasinda

m Avantajlari:
— Daha iyi 3 boyutlu anatomik degerlendirme
- Islem basarisinda artis
—  Floroskopi suresini azalma
- Kateter pozisyonunun daha iyi degerlendirilebilmesi

m Dezavantajlar
- Yetersiz hatali birlestirme
- Radyasyon maruziyeti
- Kontrast maruziyeti




NavX + 3D Rotasyonel
anjiyografi




FIRM: Topera’s RhythmView™
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ATRIYAL FIBROZIS
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Left atrium and the imaging of atrial fibrosis: catch it if
you can!

Timothy C. Tan",llias D. Koutsogeorgis®, Julia Grapsa®, Costas Papadopoulos’, Apostolos Katsivas' and
Petros Nih-:J',4'fann0p-:JlJI-:)st

"Department of Cardiology, Massachusetts General Hospital, Harvard Medical School, Boston, MA, USA, 'Department of
Cardiology, Red Cross Hospital, Athens, Greece, tDepar’tment of Cardiology, Hammersmith Hospital, Imperial College of
London, London, UK

ABSTRACT

Atrial fibrillation is a sustained arrhythmia commonly encountered in clinical practice. It has a high prevalence
among the elderly and contributes significantly to the global socio-economic burden. Among many risk factors
predisposing to atrial fibrillation is left atrial remodelling and wall fibrosis. Frequently, pathological left atrial wall
remodelling and fibrosis results in low atrial compliance and elastance sianificantly increase the risk of developing




Atriyal fibrozis
goruntulenmesi

m Delayed enhancement (DE)-MRI
m Elektroanatomic mapping

m Ekokardiyografi ?7?
— Strain, strain rate
- speckle tracking echocardiography

— Transthoracic echocardiographic integrated backscatter-
based goruntluleme

m CT 7?7?77

Pim Gal and Nassir F. Marrouche. Magnetic resonance imaging of atrial fibrosis: redefining atrial fibrillation to a
syndrome. European Heart Journal (2017) 38, 14-19




Step 1: Acquire axial views of left atrium Step 2: Isolate and identify left atrial wall

Left Atrium

Step 3: Quantify enhancement of left atrial wall Step 4: Render 3D model of left atrium

Healthy tissue Fibrotic Healthy tissue Fibrotic
| [




Utah siniflamasi

m Utah Evre 1: < % 5 fibrozis m Utah Evre 1: < % 10 fibrozis
m Utah Evre 2: % 5 - 20 fibrozis m Utah Evre 2: % 10 - 20

m Utah Evre 3: % 20 -35 fibrozis fibrozis
« 0 _ . .
m Utah Evre 2: > % 35 fibrozis Utah Evre 3: % 20 -30 fibrozis

m Utah Evre 2: > % 30 fibrozis

Pim Gal and Nassir F. Marrouche. Magnetic resonance imaging of atrial fibrosis: redefining atrial fibrillation to a
syndrome. European Heart Journal (2017) 38, 14-19

Akoum N et al. J Cardiovasc Electrophysiol 2011; 22:16—-22.




Utah stage 1

Utah stage 3 Utah stage 4

Akoum N et al. J Cardiovasc Electrophysiol 2011; 22:16—-22.



Delayed enhancement (DE)-MRI

m Ablasyon oncesiz DE-MRI ile Atriyal fibrozis saptanmasi
- AF rekdlrrensinin bagimsiz belirleyicisi
— Ablasyon karari veya ablasyon stratejisinde yeri var
m Fibrozis miktari
m Tipi (Diffuz, lokalize,..)
m DE-MRIile ablasyon sonrasi
- toplam skar miktarini

— pulmoner venlerin etrafinin ¢cevresel yakilmasinin tam
olup olmadigi - gap varligi

- residd fibrozisi degerlendirilebiliriz

Pim Gal and Nassir F. Marrouche. Magnetic resonance imaging of atrial fibrosis: redefining atrial fibrillation to a
syndrome. European Heart Journal (2017) 38, 14-19




Figure 3 Calculation process of residual fibrosis. The pre-ablation delayed enhancement-magnetic resonance imaging scan (A) is reduced by the
post-ablation delayed enhancement-magnetic resonance imaging scan (B), resulting in the residual fibrosis shell (C).
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Figure 4 Assessment of pulmonary vein encirclement. Identification of gap lesions in left- and right-sided pulmonary veins. Note how the scar
tissue (orange) does not completely cover the pulmonary vein. The white arrows indicate the location of the gaps.
Pim Gal and Nassir F. Marrouche. Magnetic resonance imaging of atrial fibrosis: redefining atrial fibrillation to a
syndrome. European Heart Journal (2017) 38, 14-19
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Pre Ablation Endocardial Voltage Map

Endocardiol Voltage Map




AF patients

DE-MRI tissue
characterization

Utah stage | Utah stage Il Utah stage lll Utah stage IV

Fibrosis patch size and
distribution assessment

High chance of Low chance of
ablation success ablation success

Pim Gal and Nassir F. Marrouche. Magnetic resonance imaging of atrial fibrosis: redefining atrial fibrillation to a
syndrome. European Heart Journal (2017) 38, 14-19
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The Association of Serum Galectin-3 Levels with Atrial
Electrical and Structural Remodeling

MUHAMMED U. YALCIN, M.D.,” KADRI M. GURSES, M.D.,f DUYGU KOCYIGIT, M.D.,
HANDE CANPINAR, M.D.,} UGUR CANPOLAT, M.D..§ BANU EVRANOS, M.D..
HIKMET YORGUN, M.D.,tf MEHMET L. SAHINER, Pu.D.,tf ERGUN B. KAYA, Pu.D.,
TUNCAY HAZIROLAN, Pu.D.J LALE TOKGOZOGLU, Pu.D.,t MEHMET A. OTO, Pu.D.,t
NECLA OZER, Pu.D..f DICLE GUC, Pu.D.,t and KUDRET AYTEMIR, Pu.D.t

From the *Department of Cardiology, Hakkari State Hospital, Hakkari, Turkey; tDepartment of Cardiology, Hacettepe University Faculty
of Medicine, Ankara, Turkey; {Department of Basic Oncology, Hacettepe University Cancer Institute, Ankara, Turkey; §Department of
Cardiology, Turkive Yuksek Ihtisas Research and Traning Hospital, Ankara, Turkey; and JDepartment of Radiology, Hacettepe University
Faculty of Medicine, Ankara, Turkey

Galectin-3 and Left Atrial Remodeling in AF. Infroduction: Left atrial (LA) interstitial fibrosis is
known to have a role in the initiation and maintenance of atrial fibrillation (AF). The role of galectin-3 in the
pathogenesis of cardiac fibrosis has been demonstrated in previous studies. We aimed to determine whether
serum galectin-3 level is associated with markers of atrial remodeling, including the extent of LA fibrosis
detected by delayed enhancement magnetic resonance imaging (DE-MRI) and atrial electromechanical
delay (AEMD) in paroxysmal AF patients with preserved left ventricular (LV) functions.

Methods and Results: Thirty-three patients (58 [28-74] years, 51.5% male) with paroxysmal AF who
underwent DE-MRI prior to cryoballoon-based AF ablation were included in the study. Serum galectin-3
levels were measured with ELISA. LA volume index (B £+ SE: 0.424 £ 0.504, 95% CI: 0.560-2.627, P =
0.004) and serum galectin-3 levels (B £ SE: 0.549 &+ 7.745, 95% ClI: 16.874—47.550, P < 0.001) were found
to be independently correlated with extent of LA fibrosis detected with DE-MRI in paroxysmal AF patients
with preserved LV function. Correlation analysis between AEMD parameters and baseline characteristics
showed that galectin-3 was significantly correlated with intra-left (p = 0.432, P = 0.012) and inter-AEMD
(0 = 0.395, P = 0.023). Duration of AF, LAD, and extent of LA fibrosis were also found to be significantly
correlated with AEMD parameters.

Conclusion: Thisis a hypnthesm-generahng study pointing out that serum galectin-3 level is significantly
associated with atrial remodeling in paroxysmal AF patients with preserved LV function. Further studies
are necessary to provide exact pathophysiological mechanisms. (J Cardiovasc Electrophysiol, Vol. 26, pp.
635-640, June 2015)



Sonuc

m Gelecek teknolojide

m TUrkiyede durum ne?

Ekokardiyografi

m Transtorasik ekokardiyografi
m TEE

m ICE

CT

MRI

3 boyutlu Rotasyonel
anjiyografi

Floroskopi

Elektroanatomic mapping
(CARTO, En Site NavX, vs..)

Diger (Rotor, vs)

Fibrozis degerlendirilmesi
(MRI, Elektroanatomic
mapping, EKO, vs..)
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