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o1& BI8R (ventricular Tachycardia)

Ventricular Tachycardia

Normal heart rate
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o1& 8188 (ventricular Tachycardia)
- 25l 2] (Av d|SSOC|atlon) /  2EAHZE (VA association)
- X| &Y (sustained VT) /  H|X|ZA (non-sustained VT)
> 30X O|AHHIOHO| X| &£ | =7
- B (monomorphicVT) /Lt “d (polymorphic VT)
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Ventricular tachycardia
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- AV dissociation (notch d/t P wave)

Concordance

- QRS axis 7| Extreme deviation ! 7}?

(no men’s land)

R-S > 100

- Precordial lead QRS

—» fe— >100ms

— all (+) or (-) ? (Concordance)
(S 0|k :90% O| &, DI L= : ©F 20%)

AV Dissociation
capture

- Capture beat / Fusion beat

Morphology VT /\W[ RBBBMM (ISOBPM/min Ol-al'?_l VT) w
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Figure 1: Morphological Criteria for Discriminating Ventricular Tachycardia from Supraventricular Tachycardia

with Aberration

QRS complexes fasiter than, anii independent of, P waves
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RBBB Morph. Criteria for SVT

Triphasic QRS (rSR) RS Complex
(Esp. if 5 crosses baseling) Rwave = 5 wave
.
. S

. Right Superior In RBBB, Left Axis  InLBEB, Right Axis
QRS Duration > 160 ms In RBEB Morphology AxisSuggestsVT  Also Suggests VT ~ Also SuggestsVT
Always Suggests VT QRSd > 140 ms Suggests VT
Strongly
Does notexcludeVT SuggestsVT
140 160
RBBB Morph. Criteria for VT LBBB Morph. Criteria for VT
QR R>R Onset of rto Notched
Monophasic R (Biphasic QRS) “Rabhbit Ear” v Initial r > 30 ms Madir of 5 = 60 ms Downstroke
o q = \ 1 R
v, A «
2z !!I HH Vz mRma i R
Rwave < 5 wave Q5orQR MonophasicR | - -caoao-- e e e e e e e e — ==
(R:Sratio< 1) (Dornil;hantﬂi (Nog,sorr) Any q Wave Q5 or QR
V& Vﬁ
i

LBBB Morph. Criteria for SVT

Momophasic R
(No q Wave)

Vs

Brugada Algorithm

@ Mo Precordial Lead has BothRand 5 —

# Onset of R to Nadir of S >100 ms
in ANY of V,-Vg

=

v

any o

€ AV Dissociation

Morphology Criteria:

Both V, and V, Suggest VT _m

None of the Above 4
Lead aVR Algorithm

Initial Initial r Wave
Dominant R = 40 ms

o -
i

Initial g Wave

=40 ms
H
ui|

Voltage Change in Last 40 ms =
Valtage Change in First 40 ms of QRS

6! =

I

Any of the above in lead aVR = VT
None of the above in lead aVR = SVT

AV = atrioventricular; aVR = augmented vector right; LBBB = left bundle branch block; RBBE = right bundie branch block; SVT = supraventricular tachycardia; VT = ventricular tachycaraia.
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ICD - VT RFCA [VS] VT RFCA = ICD

-1CD - VT RFCA

ICDE

Coronary artery disease

In patients with CAD and recurrent, symptomatic SMVT, or

2= (CAD) SR Al e 2 RE 0| CtE| &=

—_
o

VT storm or 2B monomorphic VT
- RFCA H%&

In patients with CAD and haemodynamically well-tolerated
SMVT and LVEF >40%, catheter ablation in experienced

centres should be considered as an alternative to ICD therapy,

ICD shocks for SMVT despite chronic amiodarone therapy, 1 provided that established endpoints have been reached.”
catheter ablation is recommended in preference to escalating Catheter ablation should be considered in patients with CAD
AAD therapy. and recurrent, symptomatic SMVT, or ICD shocks for SMVT lla

despite beta-blocker or sotalol treatment.



ICD = VT RFCA [VS] VT RFCA - ICD

- VT RFCA (fail) = ICD

VT AblationS 20| & 7510 vi7F A= LEEA 1IcD & &l
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SS9 Y 2RjollM DFIFEA|S F AP HURT|2Z(PVC)OH MAIYT aiAHa 219 A =25 o] 8¢ 2ol N

HE&F T AAMIFZI(ICD) AHAlz2 29a2 UEHR

In patients with SMVT or SPVT/VF triggered by a PVC with
W 5SS/ 43AM) similar morphology and an indication for ICD, catheter ablation
- MR A AMXRIIEIE S ANIEO HAUS may be considered when an ICD is not available, lib
contraindicated for concurrent medical reasons, or declined by

W o E% the patient.
O O] 2 A= AEIT0| Gl EHRIol|A] L2 PVC triggering RVOT polymorphic VT/VFE triggered PVCO| DFIFEA|S S AYSH= 242 B R L0 M4l(syncope)©l &
%! malignant polymorphic VT/VF 2HALOf|A DRTPHA|S0t0 2 $20HX| 87} E 4 Q1o MAEHAH sudden cardiac death) Gl QI61 7150 2 MA|SH M-S KT A|A|
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PVC(BB; 32 1.25mm) > == W&, 1& syncope documented
> 24A|{F A H & pVC induced polymorphic VT/VF 7-92 documented
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O

o



1) dER7[F==x2 2 Qo ZAH7|[SET A2 A

2 7+ = (Ejection Fraction, EF)O| 50% 0|5} 0| 11
270 E 0| 2| =X = 0| = =5t
270 O|AtO| Z+ZA S =11 A|BHBl 2gA| 7t SE{ 7| E A

o272 =2 F50| 15% 0| &2 87

2) MEINE7|3HK| 2 (CRT)E 2H2 2HXIO| M
2708 o] e =X = 0| = =St
EH7|E o tl27|2+=52] £HO0| 10% 0| &2l BF

FEUMo| DFMEN=((RrA) S U dAEN =2 207|F, 11A] 2023-228%, Lo 8 WHota| ZH O] X|




pvC AU ENE 57|

ALO|
o L

|2|+==2| £EH0| 15% O]

KOREA
UNIVERSITY
JRO HOSPITAL

M=o 20 7|F, Al 2023-228%,

~ EIHO| LHZ A
o 11— o™=

)EIlI:I
x T



VT & PVC 2022 ESC guideline

Table 9 Summary of the recommendations for the treatment of patients with frequent idiopathic premature ven-
tricular complexes/ventricular tachycardia or premature ventricular complex-induced cardiomyopathy

Beta-blocker CCB Flecainide Amiodarone
RVOT/fascicular PVC/VT: Gl i Class i Class lla
Symptomatic, normal LV function
PVC/IVT other than RVOT/fascicular: Che b
Symptomatic, normal LV function
RVOT/fascicular PVC/VT: Class lla Class llab Class lla
LV dysfunction
PVCIVT other than RVOT/fascicular: Class lla Class llab Class lla
LV dysfunction
PVC:

Burden >20%, asymptomatic, normal LV function

CCB, calcium channel blocker; LV, left ventricular; PVC, premature ventricular complex; RVOT, right ventricular outflow tract; VT, ventricular tachycardia.
*Intravenous calcium channel blockers.
®In selected patients (only moderate LV dysfunction).

© ESC 2022
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Re-entry (pacing) vs focal (Isuprel)
2. 28 £ X7 o] 217}

RV vs LV (Trans-septal or Trans-aorta)
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1. S22 (B f1X71 8ol ™ A=

- (RV or LV) Outflow Tract VT

- Fascicular VT (ILVT ; Idiopathic Left Ventricular Tachycardia)
- Papillary muscle VT

2. Scar-related (micro) re-entry (scar areal| 1 X|7} 82)

- Post MI, Old MI (SPECT & LGE Al &..)

Of= THAHS 0| R ALE > BASO| HO| AFE 29

- HCMP, (ischemic) DCMP




Outflow Tract VT

. (RV or LV) Outflow Tract VT

_EHEM L K|

S &&= (DAD ; Delayed After Depolarization)

- Adenosine sensitive, & &5 OtAA0| A F&0| & =

RVOT Free Wall

Anterior RVOT

RCC
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Outflow Tract VT

LV Summit

=
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Fascicular VT

2. Fascicular VT (ILVT ; 284 X4 & HioH)

- S22l 7| (re-entry)

- Verapamil (Calcium Channel Blocker) sensitive

- Atrial Extra Stimulus Test (AEST) 2 induction & =

- 78 &3t type : Left Posterior Fascicular VT (LPF-VT), < 90%




Fascicular VT :

Pl? P2?

CENTRAL ILLUSTRATION: Proposed New Reentrant Schema for Left
Posterior Fascicular Ventricular Tachycardia and Associated Variants

Left Posterior Fascicular Ventricular Tachycardia

Tachycardia
Initiation

+ Anterograde conduction
bl ck in LSF network

« Conduc on over LPF
d LAF to ventricular
myocardium

* Retrograde conduction
into LSF network

* Turnaround within LSF
network to initiate
tachycardia

Reverse LPFVT

& g r\ £ (\;
) A &

Left Anterior FVT Upper Septal FVT

“ .' R
J‘ } \' l\.

/ L//\

i,‘ l, & L

A
&)

Wong CX, et al. J Am Coll Cardiol EP. 2023;9(8):1604-1620.

P1 (Pre-Purkinje Potential)

- re-entry circuitO| A ‘d8rgF M
- VT 2] 0| 2t7|(mid-diastolic) | LIEFL

- Slow conduction zone

- Verapamil0| Bl &4 StA| BF- S0l

P2 (Purkinje Potential)
- re- entry urcwtOﬂkl
- VTO| £

Sk X

O O L
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Ablation target : P1 or P1-P2 junctiorgy
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Fascicular VT ECG — RBBB & LAFB
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Papillary muscle VT

3. Papillary muscle VT

- LV 2| postero-medial PM
> 7t 2

od
E I-JéI-EI

- Isoproterenol =

- Antero-lateral PM O| L}
RV PM 0| M &= L= = QULC}

- ICE & AI85t3 A=
- antero-lateral PM 2| 4%,

Trans Septal > Trans Aorta

Pulmonary
trunk

Aortic valve

Anterior leaflet
of mitral valve

Anterolateral

papillary
muscle

TheMitralValve.org

Posterior leaflet

_ hordae of mitral valve
Posteromedial Jpndineae
papillary muscle

Left
ventricle




Papillary muscle VT

A C

[ OPEN IN VIEWER

Figure 7 Ablation Catheter Location Visualized by ICE During Ablation of VAs From the Anterolateral and
Posteromedial Papillary Muscles (ALP and PMP, Respectively)

(A, B, C) The catheter (red arrows) at base, body, and tip of ALP, respectively. (C, D, E) The catheter (red
arrows) at base, body, and tip of PMP, respectively. Other abbreviations as in Figure 1



Papillary muscle VT [vs] fascicular VT

3. Papillary muscle VT

- QRS £7| 2 &
(Fas. VT Of H|SH) & & 10 2tEret
-1 7E

QRS”t & negative
-Vigk

Fascicular VT
Mo A Of rSR '

(D Left posterior FVT = 1=

@PPM-FVT Papillary muscle VT

@ Left anterior FVT L .

@ APM-FVT qgR == monophasic R ﬁ
&) Upper Septal FVT
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Scar-related VT & PVC

- Patient history 7| 3 & S 21
- (micro) Re-entry : VT study, pacemapping, V entrainment...

M| Scar-Related Sustained Monomorphic
VT Circuit

Right Coronary Artery
Supplies the right atrium
and the right ventricle

Outer Loop

QRS Onset

© teachmeanatomy



PVC ablation — Unipolar EGM

1. Unipolar EGM — PVC
mapping

3798 22Xt idiopathic OT
VT/PVC redo case

- Slow-rapid QS morphology

sites and improves success of CA. Bipolar EGM characteristics like

polarity reversal and presence of discrete potentials have no ad-
ditive efficacy in redo CA cases. A slow-rapid initial QS morphology

with its earlier timing to QRS onset may improve the success of CA

in_idiopathic OTVAs.

Anupam Jena et al. Unipolar and Bipolar electrogram characteristics of recurrent cases of idiopathic ventricular arrhyt'_bulgﬁans
undergoing repeat catheter ablation. Indian Pacing Electrophysiology J. 2022 Jan-Feb;22(1) s#9uss6:
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VT study

1. VEST single : 400/300 2 = A|%f (decremental : 20ms)
2. S2+=200ms O|Pt2 2 LY2|X| =L}

3. S2°| ERP Of 50msE O

Ex) VERP : 400/200 O| ™

400/250
400/250
400/250/
400/250
400/250

240
230
220
210
200

ot U

O = VEST double - triple

VT induction study = 400/250(200+50ms)/240 & A&}

400/
400/
400/
400/
400/

250/240
240/230
230/220
220/210
210/200

400/250/240/
400/250/240/
- 400/250/240

230
220
210

400/250/240/

200

400/250/240/230
400/240/230/220
- 400/230/220/210
400/220/210/200
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VT & PVC pacemapping

- 72X 0| ™ low amplitude 2 pacing (local area Bt capture &| A|)
- VT : Tachycardia CL = pacing
- PVC : sinus beat QRS — PVC coupling Interval = pacing

CP Outer LooP

I
%
2
()
B et ) ©
. c
Exit Cntrg

proximal

CAA o
‘ — o%! e
" B

Coupling interval E
Outer Loop
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VT pacemapping

Chenizal VT Cood VT pacs-map Pocr VT pace-map
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VT pacemapping — TR Fusion

CENTRAL ILLUSTRATION: Impact of TR Fusion on Paced QRS Complex and
the Result of Pacemapping Scores that Improve at Rates Closer to Ventricular
Tachycardia Cycle Length
PM 500ms: 85% PM 400ms: 88% PM: 300ms: 94%
“y\/‘/\\/‘ M
MRENT NI s R NSNS
—YN/R,_Y_/R__ —T V"
r—-\l\'\/_/v/-\bf\,——’—v _M
ATAT
100 P<0.01 100/ 100 v3 , N
il 2 P<0.01 P=NS \
ogd ' p<0.01 98 - T 1 98
9 - 9% 96 va M >/\\/\\/'
P=0.02
gad ™ . £ " g 9 % M M
P 2 E -l M ‘V—/\'\/T/\“‘/ /\.,_/‘//\_.,—/" /\\/L_
'2 90 4 A 90+ @ 90- V6 8T = :
£ 8s- £ ss- £ ssd ' ' s B ! T
g ::_ g :s- g ::_ | Preceding T wave ‘ ................. > 100ms
84 84 84 - 89
&2 & 82 w
80 4 80 4 80 _
VTCL+ VTCL+ VTCL+ VTCL% VICL+ VTCL+ VTCL+ VTCLt VICL+ VTCL+ VTCL+ VTCLt
>200 100-200 20-100 20 >200 100-200 20-100 >200 100-200 20-100 KO
Shinoda Y, et al. JACC Clin Electrophysiol. 2024;10(10):2132-2144. GURO HOSPITAL




VT Entrainment

Entramment
of WT

V Entrainment (Successful ABL site)
usion s Fuasion
e
K
PPl = WTCL +/- 30 ms PEl = VTCL +/- 30 ms

 ORE — B0 g 11 20 1. Concealed Fusion
W-V e / \ pacing QRS P -vTQRSs 2 &F

[S-QRS / VTCL) X 100 'I.'.lul_er

Remote | L
/ \\‘  Bystander | 0op |

< 30% 30-70% = T0%

ar

T ———

| Inner | Adjacent
| Loop Bystander

2. PPI=TCL=30ms O|L}

r -
| Central / Proximal |

lasthimus Sites

3. Stim-QRS ZF43 = EGM-QRS {F4
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VT Entrainment — 8| A| (unsuccessful ABL site

|
V1

Stim-QRS delay/
Ablation 1,2 W‘“"\/‘*’m W-MWM«%M«WNW )

Ablation 3,4 Jr

VV Entrainment

\HRA/RV1,2 Yl Sy \~420.ms

HRA/RV 3,4

PR 1, 2| /I RY . (NS WY g
P S | | e e | WSSSRISPNRe—
PRS, 6~
PR 7, 8 ———4it)

PR 9, 10 [——"~fll

PR 1T, 124 H

PR 13, 14 |-—— =z

PR 15, 16 |——fi

PR 17, 18 |———

PR 19, 20 |- |
carto stim | .

Concealed fusion (0), PPI—=TCL=92ms (x), Stim-QRS (326ms)# EGM-QRS (x)§
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Scar related VT — Ablation site

L IN AN

“ Mid-diastolic potential ”

(slow conduction zone)

™ ) 220NN
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ILAM (lsochronal Late Activation Mapping)

- Isochronal : A (5 Y AlZHH &)
- Sinus rhythmO®| A] Scar areaES 3D2 mapping o= Lt
- LAZs (Late Activation Zones) > Re-entry circuit 2| slow conduction zone

-15ms 200ms
s |- - | 289ms

Voltage Map i Isochronal Late Activation Map Re-Map ILAM
-~,‘ 0.5mv | - S ms
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