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IMAGING IN VENTRICULARARRHYTHMIAS

Zeppenfeld K et al. EHJ 2022



IMAGING IN VENTRICULARARRHYTHMIAS



SCARIDENTIFICATION

üEpicardialsubstrate ü Intraseptalsubstrate



SCARIDENTIFICATION

üEpicardialsubstrate

Late CT

ü Intraseptalsubstrate



INDICATION OF ABLATION IN IDIOPATHIC/NICMP



IMAGING CAN PLAY A ROLE
FOR SCAR RELATED VA ABLATION

Â Before ablation

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

ïdiagnosis of VT substrate and need for epicardial access

ï feasibility and risk of epicardial access

Â To guide ablation

ïaccurate definition of the substrate to target

ïidentifying structures at risk (coronaries, phrenic)

ïAnd improve outcome?

Â After ablation

ïcharacterization of lesion formation (transmurality)

ïdetection of complications (steam pop)



Elimination of intra-cardiacthrombus

IMAGING CAN PLAY A ROLE
BEFORE ABLATION

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



EXAMPLEFROMDR MARCHAND



BETTERUNDERSTANDINGOF THE 
ANATOMY/ SUBSTRATEIN COMPLEXSITUATION

Mustard

Heart Mate 3



SCARIDENTIFICATION

Cochet H et al.  HRS 2012, Rivas-GandaraN et al. HR 2021

Isthmus identification with HR cMRI in Fallot patients

Possible VT isthmus

Case from Nicolas Combes, Clinique Pasteur, Toulouse, France

d-TGA / DORV with surgical repair

TGA with arterial switch



CORONARY ARTERY DISEASE



IMAGING CAN PLAY A ROLE

Â Before ablation

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

ïdiagnosis of VT substrate and need for epicardial access

ïfeasibility and risk of epicardial access

Â To guide ablation

ïaccurate definition of the substrate to target

ï identifying structures at risk (coronaries, phrenic)

ïAnd improve outcome?

Â After ablation

ïcharacterization of lesion formation ( transmurality)

ïdetection of complications (steam pop)



15

VT vs SUBSTRATEMAPPING

Â F-Up: 12 months

n=58 n=60

Radiofrequency duration (min) 35 ±2768 ±21



Endpoint Patients Map density
Typeof mapping

catheter
RF duration

Endpoint
achievement

Jais et al. 
Circulation 2012

LAVA elimination
56 ICM, 14 

NICM
>600 Pentaray, BW 23 min 67%

Vergara et al. 
JCE 2012

LP elimination
36 ICM, 14 

NICM
300-600

Livewire (20 poles)or 
Inquiry AFocusII, SJM

Ғол ƳƛƴΚ 84%

Di Biaseet al. 
JACC 2012

Elimination of all 
abnormalpotentials

43 ICM
Endo:370
Epi: 410

? Ablation catheter 74 min 100%

Tung et al. 
Circ AE 2013

Ablation of 
interconnected

channels

15 ICM, 2 
NICM, 5 
others

>300
Mediane614

Livewire
DecaNav

Constellation
? ?

Tilzet al. 
Europace 2014

Electricalisolation of 
the substrate

12 ischCMP 550
3.5 mm irrigated-tip 

catheter
53 ±

15min
50%

Berruezoet al. 
Circ AE 2015

Ablation of 
interconnected

channels

75 ICM, 26 
NICM

Endo:481 Epi: 
486

? 28 min 84%

Tzouet al. 
Circ AE 2015

Coreisolation
32 ICM, 12 

NICM
Endo:522
Epi: 456

? Ablation catheter 111 RF applic. 84%

CONVENTIONALSUBSTRATEMAPPING



IMAGING FOR VT ABLATION
TO GUIDE ABLATION

CT scan

Wall thickness

ÂICE, MIBG, PET Scané

MRI

Signal Intensity

Komatsu Y et al. Circ A & E 2013

Andreu D. et al.  HR 2017



IMAGING FOR VT ABLATION
TO GUIDE ABLATION

Advantages Disadvantages

MRI

- Scaridentification
- No X-ray

- Spatial resolution
- Acquisitionsequences
dependanton the company
- Access
- Qualityof the images in 
patients with ICD
- Claustrophobia

CT scan

- Spatial resolution
- Acquisition sequencesidenticalwhatever
is the company
- Easierto get in patients with ICD
- Scaridentification possible (wall thinning
and late acquisition)

X-ray

CardiacMRI or CT scan



IMAGING FOR VT ABLATION
TO GUIDE ABLATION

CardiacMRI AND CT scan

Cochet et al. JCE2013

A: MDCT

B: MRI

C: fused image

D: Cardiac chambers and epicardial vessels are segmented 
from MDCT data

E: Myocardial scar & gray zone are segmented from MRI



IMAGING FOR VT ABLATION
TO GUIDE ABLATION

Wolf M, Sacher F  et al. Circ AE 2018

Image integration (and use of multipolar mapping 

Catheters) associated with fewer VT recurrences

Andreu D  et al. Heart Rhythm 2017



LIRYC - IMAGING

IMAGE INTEGRATION

Platform

Inheart® ; https://www.inheart.fr 

Soon:
photon-countingCT



SUBSTRATEMAPPINGAND ABLATION
BASEDON CT SCAN IN ISCHEMICCMP

Â Strategy 
evaluated:

1) Merge CT scan in 3D 
mapping 

2) CT isthmus ablation

3) Induction

-Non inducible: Stop

-Inducible: VT mapping & 
ablation

Potential isthmii based on wall thickness heterogenity identified on CT scan 

with the MUSIC software in a patient with inferior MI. 

HYPOTHESIS: CHANNELSDELIMITED

BY WALLTHICKNESSHETEROGENITY



- 62 YOMALE WITHINFERIORMI 20 YEARSAGO
- CABG, LVEF35%
- RECURRENTVT

Substratemodelling:

ÁWall thinning from arterial time CT

ÁLate contrast: acquisition 8 min post 
contrast injection

Aim

ÁComprehensivesubstrate localization

ÁPre-procedurestrategy

ÁMore efficient/faster procedure



Preproceduralstrategy Real ablation lesionset

Non-Inducible anymore with 37 min RF

95 min procedure

8 min X-ray; AK 99 mGy

PLANIFICATION OF ABLATION



Importingimages from any imaging
modality in 3D system after treatment
with dedicatedsoftware

ÁInheart solution works with all 3D 
mapping systems (CARTO, 
Rhythmia, Precision, EnsiteX)

Merging

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

ÁOnce merge is OK, Check with 
ablation catheter at the LV apex 
to make sure the merge is reliable

WORKFLOW



Ablation of the identified isthmus

Á40-50 Watts for 45-60 sec. 
sometimes more, depending 
on impedance drop, signal 
reduction, catheter position 
and contact force

ÁBlock the isthmii or at least 
render them unexcitable 
(pacing a 10 mA and 2 ms)

Inducibility

ÁIf negative: stop there

ÁIf positive: map and ablate 
the induced VT

WORKFLOW



MULTICENTRICRANDOMISED
EUROPEANSTUDYInEurHeart
NCT 05225935



IMAGING TO AVOIDCOMPLICATIONS

Komatsu Y, Sacher F et al JCE 2013



RADIOTHERAPY



RADIOTHERAPY



RADIOTHERAPY



RADIOTHERAPY


