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The Genetic Basis of the
Inherited Cardiomyopathies
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Arrhythmogenic Right Ventricular Cardiomyopathy

Dx- structural, functional and electrophysiologic ab normalities,
secondary to fibrofatty replacement of RV£LV myocyte S




Arrhythmogenic Right Ventricular Cardiomyopathy

Rx — prevention of sudden cardiac death






Perspectives iIn ARVC

o Pathologist

* Arrhythmologist

e Geneticist



— Sudden death can occur

— Sudden death can occur






ARVC Diagnostic Criteria
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ARVC Diagnostic Criteria
2009

Definite diagnosis: 2 major or 1 major and 2 minor

criteria or 4 minor from different categories

Borderline: 1 major and 1 minor or 3 minor from
different categories

Suspected: 1 major or 2 minor from different
categories

Unlikely: 1 minor

Major

Minor

2D echo and MR

Tissue characterization on
endomyocardial biopsy

Fibrous replacement of the RV free wall myocardium in
at least 1 sample, with or without fatty replacement of
tissue.

Residual myocytes <60% by morphometric analysis, or
< 50% if estimated.

Fibrous replacement of the RV free wall myocardium in
at least 1 sample, with or without fatty replacement of
tissue.

Residual myocytes 60 — 75% by morphometric analysis,
or 50 to 65% if estimated.

Electrocardiogram

Repolarization abnormalities

Inverted T waves in right precordial leads (Vi, V; and
V3) or beyond in people > 14 years of age, in the
absence of complete right bundle branch block (QRS
120 msecs).

Inverted T waves in leads V; and V, in the absence of
complete right bundle branch block, or in V4, Vs, or V.

Electrocardiogram

Depolarization abnormalities

Epsilon wave (reproducible low amplitude signals
between end of QRS complex to onset of the T wave)

Terminal activation duration of QRS 55ms measured to
the end of the QRS, including R prime, in V; or V, or V3,
in the absence of complete right bundle branch block.
Late potentials by signal averaged ECG in at least one of

three parameters in the absence of a QRS duration of
110 msec on the standard ECG.

Filtered QRS duration (fQRS) 114 msec
Duration of terminal QRS <40 V (LAS) 38 msecs
RMS voltage of terminal 40 msecs 20 V

Arrhythmias

Non-sustained or sustained VT of left bundle branch
morphology (LBBB) excluding typical right ventricular
outflow tachycardia morphology (positive QRS in I, 11,
AVF and negative in AVL)

Non sustained or sustained VT of LBBB morphology of
RVOT axis (see above) or of unknown axis.

Greater than 500 ventricular extrasystoles / 24 hours by
Holter

Family History / Genetics

Familial disease confirmed pathologically at necropsy or
surgery in a first degree relative.

A pathogenic** mutation in a proband or carrier status of
pathogenic desmosomal mutation in a family member,
who may be healthy carrier.***

Familial disease confirmed in a first-degree relative who
meets task force criteria without ARVC/D pathogenic
desmosomal mutation(s).

A desmosomal mutation in a proband which is novel
and/or not proven to be disease causing




By 2D echo
MAJOR
Localized RV akinesia, dyskinesia or aneurysm.
And one of the following: _

RV size
Parasternal long axis view RVOT (PLAX) 32 mm
Corrected for body size (PLAX/BSA) 19mm/m2)
OR
Parasternal short axis view RVOT (PSAX) 36 mm
Corrected for body size (PSAX/BSA 21mm/m2)
OR

Global RV Function
Fractional area contraction (FAC) 33%

MINOR
Regional RV akinesia or dyskinesia
And one of the following:
RV size
Parasternal long axis view (PLAX) 29 mm

Corrected for body size  (PLAX/BSA) >16 - <19mm/m?
OR

Parasternal short axis view (PSAX) >32 mm

Corrected for body size  (PSAX/BSA) >18 - <21mm/m?
OR

Global RV Function
Fractional area contraction (FAC) 40%

Sensitivity  Specificity
75% 95%
62% 95%
55% 95%
87% 87%
80% 80%
76% 76%
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Arrhythmogenic Right Ventricular Cardiomyopathy









Naxos disease - keratoderma









Desmoplakin



RV

LV



Mutation in Desmoplakin Domain
Binding to Plakoglobin Causes
Autosomal Dominant ARVC
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Disease-Causing Mutations In
Desmosomal Proteins

Naxo
(Plakoglobin)
— ARVCS
(Desmoplakin)
\ .
Carvajal Plakophilin/-'Z

(Desmoplakin)
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ID Age LVED LVED LVES FS Abn CMR ECG VT/ VES/

% pred mm mm % gad 24hrs
1.6 67 142% 64 48 25 ICD in situ T I, 1ll, VF, V4-6 RBBB VT*
.7z 62 109% 50 28 44 positive T 11, 1ll, VF, V4-6 RBBB VT*
.10 47 120% 53 34 36 ND N 1316 R&L VES
.17 41 98% 42 26 38 ND T 11, 1, VF 7 L VES#
.20 46 128% 64 45 29 ND T I, 1ll, VF, V3-6 815 L VES
V.2 36 118% 51 35 31 ICD in situ - RV1-2, T V3 LBBB VT*
V.3 39 113% 50 33 34 ND N 3661 R&L VES
V.5 31 105% 48 32 33 positive N 1795 L VES
V.8 36 125% 94 38 29 ND T 11, 1ll, VF, V4-6 5938 L VES
V.9 28 127% 58 43 26 positive T V4-6 5612 L VES
V.14 22 117% 54 36 33 positive T I, 1, VF 47 L VES




desmoplakin

“left-dominant”

chain termination

prominent LV involvement
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Ultrastructural Morphometry of
Intercellular Junctions






Mechanisms of arrhythmia
In ARVC









Histological










