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VT ablation : for who?
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» VT is a significant causeﬁmnrblditﬁmnrta lity
inischemic CM éﬁ} VT2
0@.9“ Ablation at

> ICDs preventin‘&@CD, improving survival but exit site

not able to preyEnt VT episodes

» ICD sh s increase mortality and worsen QOL
@

> A{ﬁﬁ-.:-darnne is the most-effective AAD
bcﬁ significant side-effects, discontinuation 25%
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‘Pﬂst- infarct mappable VT

|sthmus width = 1648 mm ;5 to 36)
Isthmus length=31%7 m:{18 to 41)
De Chillou Cet al Circuiotion 2002:105:726-31

Surviving myocytes
+

Surrounding fibrosis

Slow conduction

Endocardial reentry>90%
of post-MI mappable VTs

De Bakker JMT et al Circulation 1993; 88:915-26



Advance for mapping
Julti-electrodes catheters




Prophylactic Catheter Ablation
for the Prevention of Defibrillator Therapy

SMASH-VT

Wivek ¥, Recdy, WD, Matthew B, Reynodds, MO, Petr Neuzd, M.D., Ph.D., AEson W, Bichardson, M.
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Table 2. End Points.# | &
| ol
_ Ablation Group  Control Group Hazard Ratio ﬁ@‘h
Variable (N=54) {N=64) (355 CI) P Value &ﬁ* No morta fft}l’ ben Efﬂ'
ma of patients (%) ﬂﬂhﬁ
€D events® 3 (12) 21 (33) 0.35 (0.15-0.78) 0.007¢ | q-(}
€D shocks B (9 20 (31} 0.27 (Q.11-067) 0.003% @EE}
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Catheter ablation of stable ventricular tachycardia hefore
defibrillator implantation in patients with coronary heart
disease (VTACH): a multicentre randomised controlled trial

Kerf-Hong Kk, desebm Schawman, Lars Brbord?, Somban Wilorms, Badolf imiu, Eraeee Deliersoar, Heed-Frisd )&i-‘f

V-TACH

besr] Kontrnee, Hunyans Sohueriac . v 3 Hassim, for B I TALH Iy group” @
a;;‘ — Ablation group

é:ﬁ%m — Lontral group
3

> 107 pts, ICM, 93% : mai%@q

» Meanage:66y.0. ° z

» Follow-up:22,5 mgriths 5‘.6'

> Amiodarone :%..ﬁ”“ . BB : 75% E A47%
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Mumber at risk i
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Controlgrovp 55 26 ?Jﬁt 12 8 4 0

Time to first VT :

Figure 2: Kaplan-Meier curves for the pﬁlﬁr}l endpoint
Estimates for survival free from vﬂ%ﬁr tachycardia (VT) orventricular fibrillation (VF). Censored patients are
indicated by dots. The p '-'-B.ME‘HE vlated by log-rank test.

A
19 months versus 6 monthg Lancet 2010; 375: 31-40



Catheter ablation of stable ventricular tachycardia hefore
defibrillator implantation in patients with coronary heart

V-TACH
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Ventricular Tachycardia Ablation versus Escalation
of Antiarrhythmic Drugs

Follow-up : 27

e A Wells, P00, Rabikd Pareash, M.

VANISH
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259 |CD-pts with ICMH@ﬁd VT despite AAD

93% male, mean ;Q%EE}: 67y : Ablvs 70,3 : Esc
-up: ,Elég ,1 months
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5 Composite primary endpoint :
Death, 23VT/24 hrs, appropriate ICD shock
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2 N Engl ] Med 2016;375:111-21.



Ventricular Tachycardia Ablation versus Escalation

of Antiarrhythmic Drugs
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» Principal challenge: %ﬁ

— Complexity of the a:aihmu: scar

» Electro-anatomic raiﬁndellmg of the scar= responsible of the VT occurrence by

differents me:hﬂgﬁlsms
— Reentry r:uﬁuts+++

- Trlgger,é@ activities(Early after depolarisation or delayed AD) 4@
= Aqﬁ atisms @Lﬁ
. A @&
S &F

<" ¢
- &
fﬁﬁctncahsatmn of the scar : P
@ = Endocardial ﬁg{\

s &

— Intramural B.p*?

— Epicardial ﬁﬂs‘
~ ldentification and targeting of the scar responsible nfbgrie clinical VT
> Procedure in sinus rhythm &:Eg"
# VT induction to confirm the circuit and get an E(rd)pmnt

c;?‘
®
R

,-EJ



How perform VT ablation
in ischemic cardiopathies ?
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Different options for ab{{fﬁan in Sinus Rhythm
ﬁq@
~ Scar homogenejzation
&
@ﬂb - DiBiase L. JACC 2012
‘e
! p _ Jais P. Circulation EQ#’E
' LAUA@H»B lation M| W~ Vergara P. Jﬂfﬁiz
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» Scar Dechanneling

~ Late potential abolition
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71 y.0
Ischemic cardiopathy/ CABG 1933 LVEF 33%
CRT-D | prevention2004 &
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CRT pacing
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-CRT pacing

-Mapping in pace &{J: ythm
&

&
-Evaluation %ﬁﬁ‘:e scar
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condygtction isthmus
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&
sLate potentials
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Pace mapping inside the conducting channel
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Activation map in VT
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VT stop during abri ytion
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Incidence of VT storm post ICD implantation : 10-28%

UMIVERSITE

(I prevention : 4-5%/ Il prevention : 28%) 8 Grenoble
ol ' e
& =
*‘&-}
_m VT storm definition Incidence(%)

Wood ﬁﬁ 1995 23VT in 24h 10
\filla@ﬁn 1996 22 shock for single VT 20
Fries 1997 >N\Tin1h 60
& Credner 1998 23VTin 24h 10

. -3

&eﬂ" Greene 2000 23VT in 24h 18 &

@ .
& Bansch 2000 >3VT in 24h 28 @a"‘}
& -
& Exner 2001 23T in 24h 20 6@@“&
M
&Q‘D Verma 2004 22VT interruped by shock in 10 @063'1’
® 24h &
Stuber 2005 23VT in 2weeks @0@34
@

Hohnloser 2006 >3VT in 24h 2
Brigadeau 2006 22VTin 24h @,,a‘*'{éj 40
Arya 2006 23VTin 24h & 14
Sesselberg 2007 23VT m@‘fﬁ% 4
Gatzoluis 2008 é‘@%n 24h 19

Gasparini 2008 :ﬁh‘)s‘u"l' in 24h 7




Successful ventricular tachycardia ablation in patients

with armm storm reduces recurrences and improves  Electrical storm : life-threatening arrhythmic
surviva

g o 1 s 1,720, emergency characterized by 3 VT or VF episodes
tara Hrombin, vl Fran | FALE, 5 , " "

K e, . i T, N NS e S Tou M tregted by the ICD within 24 hours

l::liri'-"i'.l.".'iL Mo, lu'lrfl-:alThl:t.lk.lnl-‘uIJi.!'I.D. T.Jll:ediurr:.h.H[r. J. Peter Wedsi, MD, E'i"&

Timm Hickfeld, M0, Rama Yunnam, MO, Chanunjaya Laldreddy, MO, L

J. Buvdd Burkdangt, MD,"** Anna Cerera, MO, Pasquale Samtangeli, M. "':Eh
Dervid Callssa. WD Andies Natsle, M0, * " Francis Manchiingki. M0, 'EIEI
il ol
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e
e
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s & —n No Electrical Storm )
\‘;} =" Electrical Storm
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B0 @ Tii u;nuh (Days)
nI Il!ﬂ l“':ll: .'1!!.1 II!l:l Wi oo i fbdE V) R ..{"‘ﬂ:' i 111 ' H
il Korvrinars VT Indecibe 150+ | Eil -] m
Time to Death (Days) (i cal V1 acible 1 B 5 15
Wit titad q-lt i | Ik o1F
foarder M2 I Tk o ) E;ﬁa
T o i - Figure 5 an-Meier curves of survival free from death in patients with
Figure 4  Kaplan-Meier curves of survival in patients with and without

electnical Sprm stratified by the results of acute programmed electrical sim-

ulmiau;@aﬁler ablanon. VT = ventricular tachycardia.
&

electncal storm (ES).

@
Heart Ritythm 2017/
http://dx.doi.org/10.1016/j.hrthm.2017.08.022
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» Hemodynamically taleragé% VT eligible for Catheter ablation in pts with CAD
and preserved systolic L'I.fﬁ occurs infrequently

&
x.'fﬁ
= Pauriah etal. CirgéEP 2013; 351-356
@R
- 45 pts with /f) and stable VT with ablation as primary therapy, stepwise prntncc&'ﬁ
for ablationg#ind subsequent ICD implant i
- &
42% ngy‘ﬁlanted with ICD, follow-up 4,5 y. {ﬁ
31%¥nortality/nodifference in prognosis between ICD and no ICD pts 6@{?
I;:}"
&% @c&
‘_E}“?'@ @ﬁa
» Maury et al. Eur Heart ] 2014 &

&

- 166 ptswith structural heart disease, EF>30% and tn!er%ﬁ% VTs ablated and discharged
without ICD : CAD : 55%/DCM: 19%/ARVC:12%/ other gﬁ%

- Follow-up 32+27 months &

- 16% : non-fatal recurrences, 12% received ICD g©

¢
- Allcause mortality : 12%, sudden death: 2,4%°
,-EJ
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~ Ablation miglﬁ‘@gffer “cure” in select patient with preserved EF

i

o

> [dentiftg@ﬁnn of these patients is difficult

R
» Scﬁirden, baseline LVEF, number of VT could play Qﬁ%le
&

%
ﬁ“’ﬁ
48 R

x, &
@cﬁa Large randomized studies evaluating survival vsﬁD are needed
K c;;}g
rE} 4

{:}1

{?..
ICD implantation remains at this pﬂ{ﬁ? the appropriate treatment
.-f:u



Safety of Ventricular Tachycardia
Ablation in Clinical Practice
Findings from 9699 Hospital Discharge Records

Dawid F, Kaee, MD: Mindu P Turakbe MD, MAS: Wilkiam H. Sa0 \TIIJ
Wendy 5. Trou, MD: Russell R. Heath, MDDy Manhew M. Zipse, MD:; F'\ p. Abzong. MID:
Paul D. Varosy, MD: David P. Kao, MD q}

.;-q_'El
Qs
,b{"-

~ 9699 hﬂSPItH|IZ£ lons with VT ablations (age, 56.5%£17.6; 60.1% men),
- AEs :88%,
- Ma;érAEs :3%

- Ddath : 1.1% &
ﬂ*ﬁ © {ﬁaa
> ij strongest association with death (OR : 5.52) awmajnrAE (OR:
@4@2 99). 4 ﬁ
<

&

'Er
» Hospital volume >25 cases/y with fewerfﬁ{’aEs compared with lower
volume centers : 6,4%vs 8,8%, p=0,008 @fp“

{:}1
® 4
ﬁrc Arrhythm Electrophysiol. 2015;8:362-370.



2015 ESC Guidelines for the management
of patients with ventricular arrhythmias
and the prevention of sudden cardiac death
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Catheter mlﬁn for the treatment of sustained
monomorgphic ventricular tachycardia

ol

Flllal.‘.-'.lrl'lm#.'tnl:lai.'in:ml!tf~ ésa@qg

Urgent catheter a#lation is

recc:mmend(@‘m patients with

sr::eur—rwal;gét[:i~ heart disease presenting
it VT or clectrical |
@

Latheter ablation is recommended in

patients with ischaemic heart disease

and recurrent ICD shocks due to

SUS

Catheter ablation should be considered
after a first episode of sustained YT in

patients with ischaemic heart disease
and an ICD.

]

&
o

»  Scar-related VT-typically mon wihic
# 12-lead ECG recording of clini aid ablation

procedure &
# VT related to post-myocattlial scar —better outcome

of CA than VT due to schaemic CMP

proced ureﬂbg?qélated mortality : 0-3%
..{"‘
i
.I:-'l.
&
[.:-?.;::
&
<3
M u
&

A% European Heart Journal 2015 ; 36,

+ 2793-2867



2015 ESC Guidelines for the management
of patients with ventricular arrhythmias
and the prevention of sudden cardiac death
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Sustained uentn’r:@r tachycardia
&
Drug therc:gy‘ Catheter Ablation
P
&

anngaadnm
dﬁnﬁuﬂmﬁumﬁﬁﬁuu
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Amiodarone treatment should be considered, to prevent VT, in I o
patients with or without an ICD,

c
E H{Q‘.’pEﬂﬂ Heart Journal 2015 ; 36, 2793-2867
s



2017 AHASACC/HRS Guideline for Management of Patients With
Ventricular Arrhythmias and the Prevention of Sudden Cardiac Death

& Report of the American College of Candclogy /Amencan Heart Associstion Task Feses on
(Enical Practice Guideling: and the Heart Rhythm Society

Recommendations for Treatmqﬁﬁf Recurrent VA in Patients With Ischemic Heart Disease

References that support the rgﬁrnrnendatluns are summarized in Online Data Supplement 22 and 23,
3
¢..

Recommendations

lﬁn patients with ischemic heart disease and recurrent VA, with significant
symptoms or ICD shocks despite optimal device programming and ongoing

treatment with a beta blocker, amiodarone or sotalol is useful to suppress
recurrent VA (1-3).

. In patients with prior M| and recurrent episodes of symptomatic sustained
VT, or who present with VT or VF storm and have failed or are intolerant of
amiodarone (LOE: B-R) (4) or other antiarrhythmic medications (LOE: B-NR)
(5-9], catheter ablation is recommended (10-12).

gﬁfﬂ . In patients with ischemic heart disease
&qﬁ' m CD monomorphic VT or symptomatic sustained monomorphic VT that®is
4@ o recurrent, or hemodynamically tolerated, catheter ablation as ﬁ@ﬁ-lin&
rﬁ}"“ therapy may be considered ture:luce re:urrent VA {1{1 11]

and propafenone) shuuld not be used {13]

5. In patients with incessant VT or VF, an ICD shuu[clﬂaﬁt be implanted until
sufficient control of the VA is achieved to preuenﬂgﬁ'heated ICD shocks (14).

6. In patients with ischemic heart disease a\gﬁusmined monomorphic VT,
coronary revascularization alone is @J; ‘ineffective therapy to prevent
recurrent VT (15, 16),

@
,bﬁﬂ" Heart Rhythm 2017/accepted manuscript



2017 AHASACC/HRS Guideline for Management of Patients With
Ventricular Arrhythmias and the Prevention of Sudden Cardiar Neath

& Report of the American College of Cardiclogy/American Heart Association Tasl
Cinical Practice Guidelings and the Heart Rhythm Society

Jﬁﬁ
b

Treatmergp(@f recurrent
Y#&'in pts

with Isck€mic Heart Disease

E;“ Or NICM

cﬁ‘n-
@
K

P

Heart Rhythm 2017/accepted manuscript
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Conclusion : VT abfa;mn in ischemic CM g8 Srenoble
@Er
» VTs in pts with nlqaﬂfll are mostly related to a reentrant circuit

&
oL

~ Majority of w%se patients have an ICD as | or Il prevention
ef}

> Necess\;ﬁ; to perform MRI before ICD implantation to facilitate

;i&e CA dﬁ'@.
&

r&dﬁﬂust of these VTs can be successfully treated by catheter ab?atmn

e
o™

@Cﬂ* » VT ablation should be offered early, especially in pus@ﬁi pts
*E}hﬂﬁ 45’
» Catheter ablation is very effective in ICD pts witlyflectrical Storm
&
~ Future: - Reduce risks o
- Better mapping/ |maglng[abﬂlun tools
c;e-
"k@

But don’t forget that only ICDs prev@ht SC death and improve survival



