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ARVC, a disease of the desmosome
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Evolution of diagnostic criteria for ARVC/ACM

. Modified Task Force
Task Force criteria (1994) » criteria (2010)
McKenna WJ et al., Br Heart J 1994

Marcus F et al., Circulation 2010

« Specificity 1  New diagnostic methods

« Sensitivity | included

* No quantitative measurements Specific definition and
« Subjective criteria quantification of criteria
« Major criteria = specific for
ARVC
« Additional criteria included
« Higher sensitivity, similar

specificity

— Diagnosis at early stages

= Family screening



LV involvement

Cipriani A et al.-, J Am Heart Agsoc. ‘2'020

Lazzari M et al., J Am Heart Assoc. 2018
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Mutation

Environmental Effects
Age
Sex
Athletic training
Pregnancy
Inflammation
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Biventricular ACM
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Evolution of diagnostic criteria for ARVC/ACM

Task Force criteria (1994)
McKenna WJ et al., Br Heart J 1994

« Specificity 1
« Sensitivity |
 No quantitative measurements

« Subjective criteria

Modified Task Force
criteria (2010)

Marcus F et al., Circulation 2010

 New diagnostic methods
included

« Specific definition and
quantification of criteria

« Major criteria = specific for
ARVC

« Additional criteria included

« Higher sensitivity, similar

specificity

— Diagnosis at early stages

— Family screening

KLINIKUM

Padua criteria (2020)
Corrado D et al., Int J Cardiol. 2020

« Refinement of criteria

« Inclusion of modern imaging
(CE-CMRI, strain imaging)

« Inclusion of criteria for LV

involvement

— Evaluation of different ACM

phenotypes



ARVC/ACM - Imaging Features

@ EESC  European Heart journal (2022) 43, 39974126 ESC GUIDELINES Recommendation Table 29 — Recommendations for
uropean Society https:/doi.org/10.1093/eurheartj/ehac262

of Cardiology diagnostic, risk stratification, sudden cardiac death
prevention, and treatment of ventricular arrhythmias
in arrhythmogenic right ventricular cardiomyopathy

2022 ESC Guidelines for the management of
patients with ventricular arrhythmias and the Recommendations Class® Level®

preventlon of sudden cardiac death Diagnostic evaluation and general recommendations

Developed by the task force for the management of patients with In patients with suspected ARVC, CMR is |
ventricular arrhythmias and the prevention of sudden cardiac 4676678 B

death of the European Society of Cardiology (ESC) recommende

L aaaaay

,CMR currently provides the most accurate and reproducible measurement of atrial,

biventricular global and regional systolic function, and can detect myocardial oedema, fibrosis,

infiltration, and perfusion defects.”

Borgquist R, Haugaa KH, Gilljlam T, Bundgaard H, Hansen J, Eschen O, et al. The diagnostic performance of
imaging methods in ARVC using the 2010 task force criteria.Eur Heart J Cardiovasc Imaging 2014;15:1219-1225
European Heart Journal (2022) 43, 3997-4126



International Task Force Criteria 2010

Modified Task Force Criteria for ARVC — Diagnostic Categories Major and Minor Criteria
ﬁlnﬂe: E major 5§ 1 major BE E minor, 5§ 3 minor crtena irorn aiﬁsl‘aﬂt categones

Bordedine: 1 major and 1 minor, OR 3 minor criteria from different categories
Paossible: 1 major, OR 2 minor criteria from different categories

Wajor

Regional RV akinesia, dyskinesia, or aneurysm and 1
of the following (end diastole):

a) PLAX RVOT =32 mm (PLAX/BSA 19 mm/m?)

Winor

Global or regional dysfunction and structural alterations determined by echo, MRI, or RV angiography:

Regional RV akinesia, dyskinesia, or aneurysm and 1
of the following (end diastole):
a) PLAX RVOT 229 mm to <32 mm (PLAX/BSA

a) Ratio RVEDV/BSA 2110 mL/m’ (male), 2100
mi/m’ (female)
b) RVEF <40%

Echo 216 to <19 mm/m’)
b) PSAXRVOT 232 to <36 mm (PSAX/BSA 218to
b) PSAX RVOT 236 mm (PSAX/BSA 221 mm/m?) ) 3 (YR
<21 mm/m’)
¢) Fractional area change $33% ¢} Fractional area change >33 to s40%
Regional RV akinesia or dyskinesia or dyssynchronous  Regional RV akinesia or dyskinesia or dyssynchronous
RV contraction and 1 of the following: RV contraction and 1 of the following:
MRI

a) Ratio RVEDV/BSA 100 to <110 mL/m” {male),
290 to 100 mL/m’ {female)
b) RVEF >40 to <45%

[ RV angiograpny

Endomyocardial biopsy showing
fibrous replacement of the RV free
wall myocardium in 21 sample, with or
without fatty replacement and with:

ECG

Marcus et al. European Heart Journal (2010) 31, 806—-814

Regional RV akinesla, dysKiNes|a, or aneurysm
Tissue characterization of wall

Residual myocytes <60% by morphometric analysis
(or <50% if estimated)

Repolarization abnormalities

Inverted T wawves in right precordial leads (V,, V,, and
V) or beyond in individuals >14 years of age (in the
absence of complete RBBB QRS 2120ms)

Residual myocytes 609 to 75% by morphometric
analysis (or 50% to 65% if estimated)

I Inverted T waves in leads V, and V; in individuals
>14 years of age (in the absence of complete RBBB)
orin Vy, Vs, or V.

II. Inverted T waves in leads Vy, V5, Vs and Vy in
individuals >14 years of age in the presence of
complete RBBB

ECG

Depolarization/conduction abnormalities

Epsilon wave (reproducible low-amplitude signals
between end of QRS complex to onset of the T wave)
in the right precordial leads (V; to Va)

Arrhythmias

Nonsustained or sustained VT of LEBB with superior
axis (negative or indeterminate QRS inleads I, N1,
and aVF and positive in lead avL)

Family history

I. ARVC confirmed in a first-degree relative who
meets current Task Force Criteria

IIl. ARVC confirmed pathologically at autopsy or
surgery in a first-degree relative

Il Identification of a pathogenetic mutation
categorized as associated or probably associated with
ARVC in the patient under evaluation

I. Late potentials by SAECG in 21 of 3 parameters in
the absence of QRS duration of 2110ms on the
standard ECG:

a) Filtered QRS duration (FQRS) 2114 ms

b} Duration of terminal QRS <40 pV (low-

amplitude signal duration) 238 ms

c) Root-mean-square voltage of terminal 40

ms $20 puv
II. Terminal activation duration of QRS 55 ms
measured from the nadir of the 5 wave to the end of
the QRS, including R’ in V,, V3, or V; in the absence of
complete RBBB

I. Nonsustained or sustained VT or RV outflow
configuration, LBBB morphology with inferior axis
(positive QRS in I, Il and aVF and negative in lead
aviL) ar of unknown axis

II. =500 ventricular extrasystoles per 24 hours
(Holter)

I. History of ARVC in a first-degree relative in whom it
is not possible or practical to determine whether the
family member meets current Task Force Criteria

II. Premature sudden death (<35 years of age) due to
suspected ARVC in a first-degree relative

. ARVC cenfirmed pathologically or by current Task
Force Criteria in second-degree relative
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Drei Saulen der Therapie

Individuell abgestimmt nach Krankheitsverlauf und Symptomatik

Herz-
insuffizienz

Pravention
des
plotzlichen
Herztodes

Arrhythmie

Diagnose der arrhythmogenen Kardiomyopathie

PD Dr. Moritz Sinner, LMU MUnchen



LUDWIG-

LU | |vessiets Therapie der Arrhythmie: Katheterablation

MUNCHEN

IIa
- Bei Patienten mit ACM und wiederholter, anhaltender, monomorpher VT,
trotz Amiodaron oder die Amiodaron nicht tolerieren
Soll eine Katheterablation erwogen werden um VTs und ICD Schocks zu reduzieren
Hﬂ_ Bei Patienten mit ACM und wiederholter, symptomatischer, anhaltender VT,
trotz antiarrhythmischer Medikation oder bei Unvertraglichkeit antiarrhythmischer Medikation

Soll eine kombiniert endo- / epikardiale Katheterablation erwogen werden

Ila

Bei symptomatischen Patienten mit ACM und hoher VES Last oder nsVT,
Bei welchen Betablocker oder antiarrhythmisch Medikation
Nicht vertragen werden oder unwirksam sind
Soll eine kombiniert endo- / epikardiale Katheterablation erwogen werden

Towbin JA et al. 2019 HRS ACM expert consensus statement. Heart Rhythm 2019;16:e301-e372
12
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Therapie der Arrhythmie: Fallbeispiel

endokardial

epikardial
PD Dr. Moritz Sinner, LMU MUnchen



Risk Prediction in ARVC

Major Arrhythmic Events

Cardiac arrest due to ventricular
fibrillation
Sustained ventricular tachycardia

Major Risk Factors

Unexplained syncope

Nonsustained ventricular tachycardia

Severe right or left ventricular
dysfunction

Minor Risk Factors

Proband status, male sex

Frequent PVBs (=1000/24 hr)

Inducibility on electrophysiological
study

Extent of negative T waves

Amount of right ventricular fibrofatty
scarring

Multiple desmosomal gene mutations

No Events or Risk Factors

Healthy gene carriers
Patients with definite ARVC

Corrado D, et al NEJM 2017

WY/ LV ) Kkaab 03/23



Herzlichen Dank!
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