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Case 1: one EGM-tracing tells all
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Case 1: one EGM-tracing tells all
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Q1-1: 22T ?

1. AT

2. ORT

3. AVNRT

4. AT + bystander left lateral AP

5. AVNRT + bystander left lateral AP
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1. AT

3. AVNRT
4. AT + bystander left lateral AP

5. AVNRT + bystander left lateral AP
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Q1-1: Z2lR(3 ?

4. AT + bystander left lateral AP

5. AVNRT + bystander left lateral AP
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Q1-1: 2T ?

5. AVNRT + bystander left lateral AP

EERbNEM, George KleinfEEDSHWERD... N
HBDAD entrainE=N TWLVRWLWDT, VAVEITHIEBRTEIRV\DTIL ?
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Hﬁ%-&ﬂ.ﬁ One EGM-tracing tells all

5. AVNRT + bystander left lateral AP

Hirata & Nagashima et al. JCE2021
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Case 2: oid yet new PJRT
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1. AT

2. Atrioventricular ORT
3. Nodoventricular ORT
4. Nodofascicular ORT

5. AVNRT



Case 2: oid yet new PJRT
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1. AT

4. Nodofascicular ORT

5. AVNRT



Case 2: oid yet new PJRT
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1. AT

5. AVNRT

C DR (CHis refractory PVCZ ANTHIZ...



Case 2: oid yet new PJRT
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1. AT with bystander AV pathway

2. AT with bystander NV pathway

3. AVNRT with bystander AV pathway

4. AVNRT with bystander NV pathway



Case 2: oid yet new PJRT
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1. AT with bystander AV pathway

2. AT with bystander NV pathway

3. AVNRT with bystander AV pathway

4. AVNRT with bystander NV pathway



NoO termination

His refractory PVC His refractory PVC

1. AT + AV pathway 2. AT + NV pathway



Q2-2: Btz ?

3. AVNRT with bystander AV pathway

4. AVNRT with bystander NV pathway



No termination Termination w/o A capture

His refractory PVC His refractory PVC

3. AVNRT + AV pathway 4. AVNRT + NV pathway



Q2-2: L2l

4. AVNRT with bystander NV pathway



Permanent junctional reciprocating tachycardia
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Sinus Rhythm Ventricular tachycardia
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LV Apical Aneurysm

LVEF 57%

45 x 35mm
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Ventricular Tachycardia
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Over drive pacing from RVA during VT

RVA full pace PCL 410ms PCL 390ms
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Q3-1  VIDexitBLUHBF CTHLAIEEEDOFLNVHEDIL?

1. AZDSMVEE YT R)—1% VT
2. EZIDRER TR —% VT

3. EZDSMRE FRJTR)—1E VT
4. EEDRNIREA E)TUR)—1E VT

5. nMYFEHFA
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Over drive pacing from RVA during VT

RVA full pace
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Ventricular Tachycardia

I ms
,\\/\\/—\\/\\/ 0 Pseudo-Delta Wave > 34ms
the earliest ventricular activation
Mmoo~ LN N LT tothe earliest fast deflection in
p any precordial lead
AR T TN TN Yp
avL N VY Intrinsicoid Deflection time > 85ms
avVge ——+ ~———1+— M—"""—"——+— 1————  the interval measured from the
earliest ventricular activation to
Vi \/’//\//\/\//\% -
the peak of the R wave in V2.
V2 \///\X//L\‘/\X///\_k/\,\
V3 //-/\\///\,\//J\\//J\V/J\\ Shortest RS duration > 121ms
—_ the earliest ventricular activation
va ,\\//_\ \/N\ \//\/ to the nadir of the first S wave in
any precordial lead
V5 ’\\\/\\/ /\/_\\/ /\/ Vo
V6 \/\\,/\/\ \//\/
Pseudo-Deltawave  Intrinsicoid Deflection time  Shortest RS duration

42ms 100ms 125ms Berruezo A, et al. Circulation 2004,109:1842-1847.
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Bipolar Endocardial Voltage Map during SR
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Endocardial Propagation during VT
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Site of the earliest activation within the aneurysm
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Entrainment Pacing 1: High Output Pacing
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Entrainment Pacing 2: Low output pacing
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Entrainment Pacmg 1: High Output Pacing
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Entrainment Pacing 2: Low output pacing
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A3 - 2

@) Department of Cardiology, Ogaki Municipal Hospital
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Q3-3 BRIBIIRNDECEZ KRBT ABEHMTLEOMN?

1. Remote bystander
2. Inner loop
3. Adjacent bystander
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5. HDMhYFEHA



Meet The Masters @ JHRS2021 @) Department of Cardiology, Ogaki Municipal Hospital

Entrainment Pacing 2: Low output pacmg
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Identification of reentry circuit sites during catheter mapping
and radiofrequency ablation of ventricular tachycardia late after
myocardial infarction. Pacing during VT

Entrain with concealed fusion | Entrain with QRS fusion

! !
PPl =VTCLZ=30 ms PPl =VTCLZE30 ms
outer loop or
S-QRS = EG-QRS=*=20 ms
No | Yes
Adjacent S-QRS / VTCL (%)
bystander
! ) ) 1
<30% 30-50% 51-70% >70%
| | | |
Exit Central Proximal | |Inner loop
No I ] Yes
Remote bystander Outer loop

%k bystander

Stevenson WG, et al. Circulation 1993; 88: 1647-70.



Meet The Masters @ JHRS2021 @) Department of Cardiology, Ogaki Municipal Hospital

A3 -3

mull

EUBIIRDECERRT HEBHTLLIMN?

@ Adjacent bystander



RF#1 VT Termination

RIS

‘\

Aenyin

AN

[\




Meet The Masters @ JHRS2021 @) Department of Cardiology, Ogaki Municipal Hospital

VT Circuit

>

Epi

Endo
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Entrainment Pacing 1: High Output Pacing

BALA

Epi

OI BAIB

Nﬂdo
PPI = VTCL + 35



Meet The Masters @ JHRS2021 @) Department of Cardiology, Ogaki Municipal Hospital

Entrainment Pacing 1: Low Output Pacing
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Radiofrequency Catheter Ablation of Ventricular
Tachycardia in Patients With Hypertrophic
Cardiomyopathy and Apical Aneurysm

Miyako Igarashi, MD,* Akihiko Nogami, MD,” Kenji Kurosaki, MD,” Yuichi Hanaki, MD,” Yuki Komatsu, MD,”
Seiji Fukamizu, MD," Itsuro Morishima, MD,” Kazuaki Kaitani, MD,” Suguru Nishiuchi, MD,"

Ahmed Karim Talib, MD," Takeshi Machino, MD,* Kenji Kuroki, MD," Hiro Yamasaki, MD,"

Nobuyuki Murakoshi, MD,” Yukio Sekiguchi, MD,* Keisuke Kuga, MD," Kazutaka Aonuma, MD"

ABSTRACT

OBJECTIVES This study evaluated the characteristics and results of radiofrequency catheter ablation (RFCA) of
ventricular tachycardia (VT) in patients with hypertrophic cardiomyopathy (HCM) and left ventricular apical aneurysm (AA).

BACKGROUND Monomorphic VT in patients with HCM and left ventricular AA has been reported. However, outcome
data of RFCA are insufficient.

METHODS Fifteen patients with HCM and AA who underwent RFCA for VT at 5 different institutions were included in
this study. The data were evaluated retrospectively.

J Am Coll Cardiol EP 2018:4:339-50.
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Epi Exit, 8/15

TABLE 3 Results of Electrophysiological Study and RFCA
Endocardial
VT Induction Substrate Map
Clinical Nonclinical 3D Mapping Carto LVA LP Estimated Exit
Case VT VT System Sound  Ablation Catheter at AA in AA Site of VT Effective Ablation Site Effectiveness of RFCA
1 Nonsustained 0 Carto - Irrigated + Epi Anterior wall of AA neck side  Noninducible
2 Nonsustained 0 Carto - Irrigated + - Epi Anterior wall of AA neck side  Noninducible
Sustained 0 - - 8-mm Nonirrigated + - Endo Anterior wall of AA neck side VT termination and
noninducible
4 Sustained 1 Carto - 4-mm Monirrigated + + Endo Criss-cross linear ablation Only nonclinical VT was
within AA inducible
5 Sustained 1 Carto - 4-mm Nonirrigated + + Epi Linear ablation within AA Only nonclinical VT was
inducible
6 Sustained 0 NavX - 8-mm Nonirrigated + + Epi Anterior wall of AA neck side VT termination and
noninducible
7 Sustained 0 Carto - Irrigated + + Epi Anterior and anteroseptal VT termination and
scar border in AA noninducible
8 No 0 Carto - Irrigated + - Endo Anterior and anterolateral Noninducible
scar border in AA
9 Sustained 0 Carto + Irrigated + + Endo Anterior and antero-septal VT termination and
scar border in AA noninducible
10 Sustained 0 Carto + Irrigated + + Endo Anterior and anteroseptal Noninducible
scar border in AA
1 Sustained 6 Carto 0 Irrigated - F Endo Anterior wall of AA neck side VT termination and
noninducible
12 Sustained 4 Carto + Irrigated + - Endo/Epi Anterior scar border in AA Noninducible
13 Nonsustained 0 Carto Irrigated + + Endo Anterior and anterolateral Noninducible
scar border in AA
14 Sustained 0 Carto - Irrigated - - Epi Epicardial site of AA neck VT termination and
noninducible
15 Sustained 1 Carto + Irrigated - - Epi Anterior wall of AA neck side Noninducible

Endo ablation, 7/8

Igarashi M, Nogami A, /, Morishima I, et al

. J Am Coll Cardiol EP 2018;4:339-50.
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Para-Hisian Pacing® x99 Pathways

55M, SVT
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Sinus Rhythm SVT
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Sinus Rhythm Para-Hisian pacing
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1. AV nodal, Slow pathway
2. AV nodal, Fast pathway
3. Extra nodal

4, Extra nodal + AV nodal

5. AV nodal, Dual pathway
6. DHDFEA
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@ AV nodal, Slow pathway
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Clinical implications of “pure” Hisian pacing in addition to para-Hisian pacing for the diagnosis of SVT
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Takatsuki S, et al. Heart Rhythm 2006;3:1412-1418
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ZEERCEFREL (ROUEENESVEDE ?

1. AV nodal, Slow pathway
2. AV nodal, Fast pathway
3. Extra nodal

4, Extra nodal + AV nodal

5. AV nodal, Dual pathway
6. DHDFEA
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Retrograde fast pathway ERP
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H2H3 < Retrograde fast pathway ERP
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H1-H2 > AVN-ERP > H2-H3
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Para-Hisian Pacing -
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Concealed anterograde invasion of the fast pathway
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Case 4

Para-Hisian Pacing® x99 Pathways
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38M with long R-P’ tachycardia




long R-P’ 5818 e ®

T ) ¥ R B

" AT
A AAAAAA o ORT (slow Kent)
Vor N NN NN A NV/NF ORT




V-A-A-(H)V Response V-A-(H)V Response

I

N

100 msec

—
| fccceipii e i i B e Y | PESRT SNTR TOPOISDR SRR | SOPS 1| VRO | | A  wwm T Lo L I linm l ||||||||| D b b T L T Lo T L | ||||||||| L I I T L Lo Dl

AT AVRT/AVNRT

Knight BP, Zivin A, Souza J, Flemming M, Pelosi F, Goyal R, Man KC, Strickberger SA, Morady F:
A technique for the rapid diagnosis of atrial tachycardia in the electrophysiology laboratory.
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Entrainment from RV Septum during Long R-P’ Tachycardia
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Entrainment from RV Septum during Long R-P’ Tachycardia
V-A-A-V Response
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Entrainment from RV Septum during Long R-P’ Tachycardia
V-A-V Response (Pseudo V-A-A-V Response)
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The preexcitation index: an aid in determining the
mechanism of supraventricular tachycardia and
localizing accessory pathways circuiation 74, No. 3, 493-500, 1986.

WiLLiamM M. MiLes, M.D., RaymonDp YEE, M.D., GEorGE J. KLEIN, M.D., DoucLas P. Zipes, M.D.,
AND EriC N. PrysTOWsKY, M.D.
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Para-Hisian Entrainment
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