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Netter, F. Clinical Symposia. Novartis Pharmaceuticals Corporation, Summit, NJ, 1997.




SA Node
region

" The SA nodeis generally located in the high RA, posterior to the crista
terminalis.

Netter, F. Clinical Symposia. Novartis Pharmaceuticals Corporation, Summit, NJ, 1997.
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AV Node
region

" The Atrio-Ventricular (AV) node is the only normal electrical
connection between the upper and lower chambers of the heart.

Netter, F. Clinical Symposia. Novartis Pharmaceuticals Corporation, Summit, NJ, 1997.



Fossa Ovalis

" Thefossaovalisisathin layer of tissue that forms shortly after birth that
can provide access to the left atrium using special instruments.

Netter, F. Clinical Symposia. Novartis Pharmaceuticals Corporation, Summit, NJ, 1997.
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Coronary Sinus
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" The coronary sinus ostium (cs 0s) provides access to the base of the |eft
atrium and ventricle without requiring an arterial puncture.

Netter, F. Clinical Symposia. Novartis Pharmaceuticals Corporation, Summit, NJ, 1997.
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Right Atriumé& Triangle of Koch

Netter, F. Clinical Symposia. Novartis Pharmaceuticals Corporation, Summit, NJ, 1997.



Right Ventricle

Netter, F. Clinical Symposia. Novartis Pharmaceuticals Corporation, Summit, NJ, 1997.



| eft Heart

Netter, F. Clinical Symposia. Novartis Pharmaceuticals Corporation, Summit, NJ, 1997.
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Normal Heart
Right Atrium




Boezemfibrilleren / atriumfibrilleren

retrograde P toppen in QRS Wh

AV nodale re-entry tachycardie
(AVNRT)

andere morfologie P toppen

=LA

Atriale tachycardie
(enkelvoudig focus)

retrograde P ver na QR

[T N N m

Boezemflutter AV re-entry tachycardie
(meestal rond de tricuspidalis annulus) (re-entry door accessoire verbind-

ding, zoals bij WPW)

Supraventriculaire tachycardién (‘cherchez le P’)




Ultelricelljice dizignose

ol regulaire ST
Boezemfibriller 0.7-18% (55-85+ NeWEZenRoBRchIEHE

<N IEENY AVNRT  50%

Boezemflutter 0.05%-0.6% (<50 AVRT 40%
- 80+ jaar
Jaar) AT 10%
AVNRT 0.2%

AVRT 0.1-0.3%



Success Ratesfor RF Ablations

Type of Arrhythmia Success Rate (%)
WPW or SVT (concealed bypass tract) 85-95

AV Node Reentry 95+

Atrial Fibrillation 95+

Typical Atrial Flutter 80-90

Atrial Tachycardia 70-80
Ventricular Tachycardia 90

(Normal Heart) 95
Ventricular Tachycardia 60

(Structural Heart Disease)
Adapted from Gallik DM. Radio-frequency

Catheter Ablation for the Treatment of Cardiac
Arrhythmias. Cardiology Special Edition. 1997;59-61.



RF Ablation Complications

Complication Prevalence (%)
Death 0.1
Non-fatal complications:
Tamponade 0.5
AV block 0.5
Pericarditis 0.1
Femoral artery complications;
Thrombolic occlusion 0.2
Hematoma 0.2
AV fistula 0.1

ACC/AHA Circ. 1995;92:673-691.
Morady F. N Engl J Med. 1999;340:534-544.
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Counterclockwise atrial flutter

e

»
Shah Circ 96:3904, 1997; Olgin Circ 92:1365, 1995; Cosio Pace 19:841, 1996;
Kalman Circ 94:398, 1996; Nakagawa Circ 94:407, 1996; Takahashi JACC 33:1996,
1999; Arenal et al Circulation 99:2771, 1999, Friedman Circ 101:1568, 2000.




Clockwise Atrial Flutter




Lower Loop Reentry







Atrium fibrillatie
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http://nl.ecgpedia.org/images/6/64/Afib_ecg.jpg

Underlying Pathogenesis of Atrial Fibrillation
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Structure and M echanisms of AF
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Triggered AF

» PV's found to be the primary triggers of
AF: (including posterior LA)
— Lin Circ 2003;107:3176 — 81%
— Lee Circ 2005:46:1054 — 88%

— Shah PACE 2003;26:1631 — redo pts -
36/160 with "non PV" — but if exclude PW LA
and vein antrum — only about 5%.







24 Hours Post Ablation
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Cardiac anatomy: Ablating in the RA

Right pulmonary veins and phrenic nerve
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Substraat bij common type

Dual AV nodal pathways:

Uppercommon
pathway

Fast pathway:

Slow pathway:

Slow

trage geleiding ey W snelle geleiding

snel herstel traag herstel

Lowercommon
pathway
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Anatomy of the Human
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Right Atriumé&Triangle of Koch
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Netter, F. Clinical Symposia. Novartis Pharmaceuticals Corporation, Summit, NJ, 1997.



AVNRT circuit based on intraoperative
iIce mapping
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Katritsis & Becker, Heart Rhythm 07
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Typical Slow / Fast




Typical Slow/Fast AVNRT Circuit

Right Inferior Extension
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Nakagawa, H. et al. Circulation 2007;116:2465-2478
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Fast/Slow AVNRT

Right and Left Inferior Extensions Counterclockwise

Ante SP J’ Retro SP Ante SP
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Nakagawa, H. et al. Circulation 2007;116:2465-2478




Slow/Slow AVNRT

Right and Left Inferior Extensions Clockwise

Tendon of
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Nakagawa, H. et al. Circulation 2007;116:2465-2478




Slow/Fast AVNRT

Left Inferior Extension

Tendon of
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Nakagawa, H. et al. Circulation 2007;116:2465-2478
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Deita wave .







AV ACCESSORY PATHWAYS
IN THE LEFT ANTERIOR OBLIQUE FROJECTION

Fibrous continuity
betwesen aortic
and mitral valves Left
s anterolateral

Aortic valve

Para-Hisian
Right \
anterior

Right
lateral

Coronary
SINUS
Tricuspid
valve

. Left

lateral
AV node and \
bundle of His _ Left
posterior
Right Midseptal e H e

posterior

o 2004 Elsevier Lid - Cardiology 2E, edited by Crawford., DinMarco and Paulus. All nghts reserved
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anteroseptal: 2%

right free wall: 13-21% left lateral: 46-60%

posteroseptal: 25%




A LEFT PARIETAL ACCESSORY PATHWAY

Coranary

Epicardial
Accessory pathway

Fibrous

Circumflex _ annulis

artery

Mitral valve

- leaflet
Epicardium

Endocardium
Yentricle

© 2004 Elsevier Ltd - Cardiology 2E, edited by Crawford, DiMarco and Paulus. All rights reserved © 2004 Elsevier Ltd - Cardiology 2E, edited by Crawford, DiMarco and Paulus. All rights reserved
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Fetal heart Adult heart Abnormal development/

Arrhythmia
OFT transitional o Idiopathic ectopy/ ventricular
transitional zone frontal view RVOT/LVOT tachycardia from RVOT
'8 ™ 'S ™ g ™
: . LA Atrial
Right venous valve Crista terminalis ﬂtri;I?acI'l:ytE::}:riia
\ v ‘. o L A
Prime!ryr fult_i continuity Moderator band Mahaim tachycardia
with AV junction
- .\ s Y P ™
Myocardial continuity Annulus fibrosus ACCESSDF,‘ palhways:
AV canal AVRT/WPW
% J LN r L% A
’:‘r‘;':‘l;‘t’i'gﬁ:gﬂf;”r Congenital AV block
inferior nodal extension AV nodal reentry tachycardia
dorsal view
i Myocardium surrounding i L« § SAN [ Sicksinus syndrome
right cardinal vein . '/ \\ Myocardial sleeve superior caval Inappropriate sinus tachycardia
) / | veinand coronary sinus Atrial fibrillation tachycardia
RCY - ' L[\)} == LCV \{
Myocardium surrounding g ____ Marshall ligament/ vein Atrial fibrillation/
left cardinal vein A s Peristent left superior caval vein Atrial tachycardia
\ / I‘\ -:'/ = : \ J \ J
r ™ v r ™ o ™
Myocardium surrounding Myocardial sleeve Atrial fibrillation/
pulmonary veins pulmonary veins Atrial tachycardia
. F, . ", W ¥,

M.RM. Jongbloed et al. / Differentiation 84 (2012) 131-148



JACC Vol. 48, No. 5, 2006
September 5, 2006:1010

Total RA 144 (73%)

Perinodal {ll ,-
2% {1

R.Septal 3 ' l

W
CSos 16(8%)

TA 38(22%)

-1

Total LA 52 (27%)

_. PV 35(19%)
> /7 LAA  2(0.6%)

CS Body 3(2%)
L.Septum 3(0.6%)

Sup. MA 8(4%)

Kistler et al.

P-Wave Morphology in Focal Atrial Tachycardia
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Figure 6. A P-wave algorithm constructed on the basis of findings from 130 atrial tachycardias correctly localized the focus in 93%. Abbreviation
Figure 1.




RA ATc P waves
HighCT Low CT LowTA Perinodal R.Septal RAA CS os

£L¢{£
o Err

o
*’\(\f‘*\l\v
T
%ﬁ

Figure 3. Representative examples of the tachycardia P-wave from right atrial sites. Abbreviations as in Figure 1.
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