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In patients with PVCs/VT and a presentation not typical for an
idiopathic origin,” CMR should be considered, despite a normal lla

echocardiogram.
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IMAGING INVENTRICULARRRHY THMIAS

In patients with PVCs/VT and a presentation not typical for an
idiopathic origin,” CMR should be considered, despite a normal

echocardiogram.

In patients with an unexplained reduced EF and a PVC burden
of at least 10%, PVC-induced cardiomyopathy should be
considered.

In patients with suspected PVC-induced cardiomyopathy, CMR

lla
should be considered.

CMR with LGE should be considered in DCM/HNDCM

patients for assessing the aetiology and the risk of VA/SCD.
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Idiopathic PVC/VT and PVC-induced cardiomyopathy

Catheter ablation as first-line treatment is recommended for
symptomatic idiopathic VT/PVCs from the RVOT or the left
fascicles.

Beta-blockers or non-dihydropyridine CCBs are indicated in
symptomatic patients with idiopathic VT/PVCs from an origin
other than the RVOT or the left fascicles.

Beta-blockers, non-dihydropyridine CCBs or flecainide should
be considered when catheter ablation is not available, not
desired, or is particularly risky in symptomatic patients with
idiopathic VT/PVCs from the RVOT or the left fascicles.
Catheter ablation or flecainide should be considered in
symptomatic patients with idiopathic VT/PVCs from an origin
other than the RVOT or the left fascicles.

DICATION OF ABLATIONINOPATHIMNICMP

In non-responders to CRT with frequent, predominately
monomorphic PVCs limiting optimal biventricular pacing
despite pharmacological therapy, catheter ablation or AADs

should be considered.

Catheter ablation may be considered for idiopathic VT/PVCs in

asymptomatic patients with repeatedly more than 20% of

PVCs per day at follow-up.

Amiodarone as a first-line treatment is not recommended in
patients with idiopathic VTs/PVCs.




MAGING CAN PLAYROLE
FOR SCAR RELATED VA ABLATION

A Before ablation

I Elimination of thrombus (LV but also left appendage in case of transeptal
access)

I diagnosis of VT substrate and need for epicardial access
I feasibility and risk of epicardial access

A To guide ablation
| accurate definition of the substrate to target
I identifying structures at risk (coronaries, phrenic)
I And improve outcome?

A After ablation

I characterization of lesion formation (transmurality)
I detection of complications (steam pop)



IMAGINGCAN PLAY &ROLE
BEFORERBLATION A

Elimination ofintra-cardiacthrombus o

COR LOE Recommendations

B-NR 1. In patients with LV dysfunc-
tion undergoing catheter ab-

lation of VA, preprocedural or 401 patients (61114 years; 37 female) ey \(

N . . . referred for de-novo scar-related VT ablation
'ntraproced ural imaging is underwent cCT-scan

recommended to rule out car- 356 patients 363 patients underwent VT ablation
without thrombus

. . 1 Including 7 with thrombus - o4
diac thrombi. i due to electrical storm v 5 AN .

) ' 1 embolic event (0.3%)
Y ) but not in the 7 patients g
45 patients 3 A\ Ch with intra-cardiacthrombus O

with 49 intra-cardiacthrombi™ @
And 9 pulmonaryembolism — R

Cronin E et al. 2019 HRS/EHRA/APHRS/LAHRS expert consensus statement on catheter ablation of ventricular arrhythmias. EUROPACE 2019
Beavers DL et al. Cardiovasc Electrophysiol. 2021 Sep;32(9):2473-2483.
Bonnin T et al. Europace 2023 Feb 16;25(2):487-495. doi: 10.1093
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SCARIDENTIFICATION

Isthmus identification with HR cMRI in Fallot patients
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DEMRI SIGNAL MAP

(purple: scar<35%DE, red: scar >70%DE) ’
Cochet H et al. HRS 2012, Riv&andaraN et al. HR 2021
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Case from Nicolas Combes, Clinique Pasteur, Toulouse, France



CORONARY ARTERYSEASE

In patients with CAD and recurrent, symptomatic SMVT, or
ICD shocks for SMVT despite chronic amiodarone therapy,

catheter ablation is recommended in preference to escalating

AAD therapy.

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,

provided that established endpoints have been reached.”

Catheter ablation should be considered in patients with CAD
and recurrent, symptomatic SMVT, or ICD shocks for SMVT lla

despite beta-blocker or sotalol treatment.




IMAGING CAN PLAY A ROLE

A Before ablation
i Elimination of thrombus (LV but also left appendage in case of transeptal access)
I diagnosis of VT substrate and need for epicardial access
i feasibility and risk of epicardial access

A To guide ablation
I accurate definition of the substrate to target
I 1dentifying structures at risk (coronaries, phrenic)
I And improve outcome?

A After ablation

I characterization of lesion formation (transmurality)
I detection of complications (steam pop)



VTvs SUBSTRATEIAPPING
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Ablation of Stable VTs Versus Substrate
Ablation in Ischemic Cardiomyopathy o
The VISTA Randomized Multicenter Trial

n=58 n=60

Substrate-Based Ablation (%) Clinical Ablation (%) HR (95% CI)

VT recurrence rate 15.5 (8.4-27.7) 48.3 (36.6-61.2) 0.26 (0.11-0.61)
All-cause mortality rate 8.6 (1.4-14.2) 15.0 (5.9-24.2) 0.54 (0.17-1.82)

Arrhythmia-related rehospitalization 12.1 (3.8-19.7) 31.7 (22.1-41.6) 0.31 (0.13-0.78)
Composite: rehospitalization and mortality 20.7 (10.3-30.1) 46.7 (34.0-59.3) 0.32 (0.17-0.61)
Composite: VT recurrence and mortality 241 (13.2-35.1) 63.3 (51.1-75.5) 0.20 (0.09-0.43)

Radiofrequency duration (min) 68 +21 35 +27

A F-Up: 12 months




CONVENTIONAUBSTRATEIAPPING

Jais et al.
Circulation 2012

Vergara et al.
JCE 2012

DiBiaseet al.
JACC 2012

Tung et al.
Circ AE 2013

Tilzet al.
Europace 2014

Berruezoet al.
Circ AE 2015

Tzouet al.
Circ AE 2015

LAVAelimination
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IMAGING-OR VT ABLATION
TO GUIDE ABLATION

CT scan
Wall thickness '

MRI
Signal Intensity
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Andreu D. etal. HR 2017
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IMAGING-OR VT ABLATION
TO GUIDE ABLATION

CardiacMRI or CT scan

Advantages Disadvantages
- Scaridentification - Spatialresolution
- No Xray - Acquisitionsequences
dependanton thecompany
MR - Access

- Qualityof the images in
patientswith ICD
- Claustrophobia

- Spatialresolution X-ray
- Acquisitionsequencesdenticalwhatever
Isthe company
CT sScan . Easierto getin patientswith ICD
- Scandentification possiblewall thinning
andlate acquisition)



IMAGING-OR VT ABLATION
TO GUIDE ABLATION

CardiacMRI AND CT scan

. F

A: MDCT
B: MRI
C: fused image

s g D: Cardiac chambers and epicardial vessels are segmentel
S from MDCT data

Cochet et al. JICE2013 E: Myocardial scar & gray zone are segmented from MRI




IMAGING-OR VT ABLATION
TO GUIDE ABLATION

Image integration(and use of multipolar mapping
Catheters)associated with fewer VT recurrences

ME & RTII combined
20 4 @ ME, no RTIl 20 ME & RTII combined
# No ME & no RTII # ME, no RTII

Pairwise p between € and =0.043 4 No ME & no RTII
0+ Other pairwise p-values non-significant o All pairwise p-values non-significant

Time after first ablation (years

35 27 21
ME, but no RTII 53 35 28

ME and RTIl combined 47 25

Wolf M, Sacher F et al. Circ AE 2018

Andreu D et al. Heart Rhythm 2017



CH

Hopitaux de
Bordeaux

universite
“BORDEAUX

Soon
photon-countingCT

Oint

Inheart® ; https://www.inheart.fr



BASEDON CT SCAN IBSCHEMICMP
HYPOTHESIEHANNEL®ELIMITED

SUBSTRATEHIAPPINGAND ABLATION

BYWALLTHICKNESEHETEROGENITY

Time: 66:02 Beats: 1536 EGMs: 3076

Potential isthmii based on wall thickness heterogenity identified on CT scan
with the MUSIC software in a patient with inferior M.

A Strategy

evaluated:
1) Merge CT scan in 3D
mapping
2) CT isthmus ablation
3) Induction
-Non inducible: Stop

-Inducible: VT mapping &
ablation



-62 YOMALEWITHINFERIORMI 20 YEARSAGO
- CABGLVER35%
-RECURRENNT

P Substratemodelling
AWallthinning from arterial time CT

ALate contrast acquisition 8 min post
contrastinjection

AComprehensivesubstrate localization
APreprocedurestrategy
AMore efficient/faster procedure




Preprocedurastrategy Real ablationesionset

N

NorHnducible anymore with 37 min RF
95 min procedure
8 min Xray; AK 99mGy




' WORKFLOW

Importingimagesfrom anyimaging
modalityin 3D systemafter treatment
with dedicated software
Alnheart solution works with all 3D
mapping systems (CARTO,
Rhythmia Precision,EnsiteX

Merging

AAnatomy acquisition in 3D
system: CS , Pulmonary artery
with the left and right branch or
aortic arch depending on the
access

AOnce merge is OK, Check with
ablation catheter at the LV apex

to make sure the merge is reliable

)

Vi

MENG! GC SCAN
n 3D mapping s.st m




' WORKFLOW

Ablation of the identified isthmus

A40-50 Watts for 4560 sec.
sometimes more, depending
on impedance drop, signal
reduction, catheter position
and contact force

ABlockthe isthmii or at least
render themunexcitable
(pacing a 10 mA and 2ns)

Inducibility
Alf negative: stop there

Alf positive: map and ablate
the induced VT

Preset
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EUROPEAISTUDYNEuUrHeart k&l

NCT 05225935
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)
2570, : :
{ \/ y Conventional VT ablation
MIHI “ cr image-guided VT ablation

112 patients

1 year Recruitment

& 1 year FoIIow-up/

./ 6 Sites

2 Sites

5 Sites

3 Sites

¥/ /vt
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H Funded by the
EIt HEEH:h - Eurapean Union

2.9

m

Patient with ischemic
cardiomyopathy and
VT episodes in the
last 6 months

— e
L 4 — Image-guided VT ablation (n=56)
.w.- D e . .
w» W ) Conventional VT ablation (n=56)

Baseline evaluation
including CT scanto
rule out intra-cavitary
thrombus

&

A 12-month follow-up
(could be remotely)
-Adverse events/VT episodes
-Cost effectiveness

Within 30 days VT ablation within 14 days

after randomization

Bordeaux University Hospital (Pr. Frédéric Sacher)

Toulouse University Hospital (Pr. Philippe Maury)
Clermont-Ferrand University Hospital (Dr. Grégoire Massoullié)
Paris University Hospital (Dr. Xavier Waintraub)

Limoges University Hospital (Dr. Benoit Guy-Moyat)
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CT-BASED TARGETS

Wall thickness channels

wall thickness map

— channelness filter

QO InHEART
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RADIOTHERAPY

RT TARGET
VOLUME?
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FILES EXPORTED TO RADIATION THERAPY

moge we:s12612 A o mve e Right phrenic
X284 px V- 221 px value: 96 00_ctData

WW/WL 623/ 1583

LCA
Pulm valve

Mitral valve
Ao valve
Left phrenic
Tricusp valve
Target
RCA
Gl tract

AV node _anan
—_—

native CT series +11 separate segmentations:
1 target volume + 10 vulnerable structures

QO InHEART



