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CARDIOMIOPATIA ARITMOGENA
(AC)
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« Uomo di 27 anni

- Familiarita per morte improvvisa (parente di
2° grado morto improvvisamente a 50 aa)

« Anamnesi remota positiva per episodi di
cardiopalmo
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Esami all'ingresso

VS di normali dimensioni e normofunzionate.
VD dilatato, trabecolato e ipocinetico (TAPSE 14 mm, S" 9 cm/s).
Assenza di valvulopatie.
Assenza di versamento pericardico

CK-MB 7.9, TnT-hs 85.2

Frequenti BEV polimorfi isolati, non aritmie maggiori
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Onde T negative in V1-V3 (freccie blu)
Onda epsilon (asterischi rossi)
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Nel sospetto diagnostico di AC, come proseguiresti l'iter
diagnostico?

a) SPECT 99mTc-DPD
b) Angio TC coronarica

c) Risonanza magnetica
cardiaca con mdc

d) Biopsia endomiocardica

—— TR
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RMN cardiaca con mdc compatibile con
cardiomiopatia aritmogena biventricolare

Aree di sostituzione
Bulging parete libere VD

39% VTD 107 ml/m?2)

biventricolare

fibroadiposa biventricolare

Disfunzione e dilatazione VD (FE

Aree di LGE subepicardico
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Table 1. Comparison of Original and Revised Task Force Criteria

Original Task Force Criteria

Revised Task Force Criteria

1. Global or regional dysfunction and structural alterations*
Major

® Severe dilatation and reduction of RV
ejection fraction with no (or only mild)
LV impairment

® Localized RV aneurysms (akinetic or
dyskinetic areas with dastolic buiging)

® Severe segmental dilatation of the RV

© Mid global RV dilataton and/or
ejection fraction reduction with
normal LV

© Mid segmental ilatation of the RV

® Regional RV hypokinesia

Il. Tissue characterization of wall
Major

® Firofatty replacement of myocardium
on endomyocardial biopsy

. Repoiarization abnormalities
Major

® Inverted T waves in right precordial
leads (V. and V3 (people age >12
years, in absence of right
bundie-branch biock)

By 2D echo:
® Regionzl RV akinesiz, Oyskinesa. or aneurysm
® and 1 of the following (enc diastole}
— PLAX RVOT =32 mm (corrected for body size [PLAUBSA)

=19 mm/m?)
— PSAX RVOT =36 mm (comected for body sze [PSAX/EBSA]
=21 mm/m?)
— or fractional area change =33%
By MAL
© Regional RV akinesia or or L

©® and 1 of the following:
— Ratio of RV enc-diastoic volume 10 BSA =110 mU/m’ (male) or
=100 mL/m’ (female)
~— or RV ejection fraction =40%
By RV angiography:
© Regional RV akinesia, Cyskinesia, or aneurysm

By 2D echo:
© Regional RV akinesia or Cyskinesa
® and 1 of the following (enc diastole):
— PLAX RVOT =29 to <32 mm (comected for body size [PLAVBSA)
=16 1o <19 mm/m’)
— PSAX RVOT =32 to <36 mm (corrected for body s2e [PSAUBSA)
=18 to <21 mm/m?)
— or fractional area change >33% B =40%
By MAL
© Regional RV akinesia or or R
©® and 1 of the following:
— Ratio of RV end-diastoic volume 1 BSA =100 o <110 mUm’
(male) or =90 o <100 mUim’ (female)
— or RV ejection fraction >40% to =45%

© Residual myocytes <60% by morphometric analys's for <50%
estimated). with fbrous replacement of the RV free wall myocardum
in =1 sample, with or without fatty replacement of Sissue on
endomyocardial biopsy

® Residual myocytes 60% 1 75% by morphometric analyss for S0%
65% if estimated), with fbrous repiacement of the RV free wall
myocardium in =1 sample, with or wilhout fztly repiacement of tissue
on endomyocardial biopsy

© Inverted T waves in right precordial leads (V-, V,, and V3 or beyond in
individuals >14 years of age (in the absence of compiete right
bundie-branch biock QRS =120 ms)

© Inverted T waves in leads V; and V; in individuals > 14 years of
2ge (in the absence of compiete right bundie-branch block) or in
Ve, Vs, or Ve
© Inverted T waves in leads V., V., V,, and V, n ndwicuals >14 years
of age in the presence of compiete right bundie-branch biock
(Continued)

Table 1. Continued

Original Task Force Criteria

Revised Task Force Critera

V.
Major
© Epsilon waves or localized prolongation
(>110 ms) of the QRS complex in
right precordial leads (V, to V)
Minor
@ Late potentials (SAECG)
V. Arrhythmias
Major
Minor
@ Left bundle-branch block-type
ventricular tachycardia (sustained and
nonsustained) (ECG, Holter, exercise)
© Frequent ventricular extrasystoles
(>1000 per 24 hours) (Holter)
VI. Family history
Major
® Familial disease confirmed at necropsy
or surgery
Minor

Family history of premature sudden
death (<35 years of age) due to
suspected ARVC/D

Familial history (clinical diagnosis
based on present criteria)

® Epsilon wave (reproducible low-ampitude signals between end of QRS
complex to onset of the T wave) in the right precordial leads (V, to V)

© Late potentiais by SAECG in =1 of 3 parameters in the absence of a
QRS duration of =110 ms on the standard ECG

© Filtered QRS duration (fORS) =114 ms

© Duration of terminal QRS <40 uV (low-ampituce signal duration)
=38 ms

© Root-mean-square voitage of terminal 40 ms =20 uV

© Terminal activation duration of QRS =55 ms measured from the nadir
of the S wave to the end of the ORS, incudng R, in V,, V,, or ¥, in
the absence of complete right bundie-branch biock

© Nonsustained or sustained ventricular tachycarda of left bundie-branch
morphology with superior axis (negative or indetermnate ORS in leads
I, W, and aVF and positive in lead aW)

® Nonsustained or sustained ventricular tachycarda of RV outfiow
configuration, left bundie-branch biock marphology with inferior axs
(positive QRS in leads Il, I, and aVF and negative in lead aVL) or of
unknown axis

® >500 ventricular extrasystoles per 24 hours (Holter)

® ARVC/D confirmed in a first-Gegree relative who meets current Task
Force criteria

© ARVC/D confirmed pathologically at autopsy or surgery in a first-degree
reiative

. ofa mutationt as or
probably associated with ARVC/D in the patient under evaluation

© History of ARVC/D in a first-degree relative in whom it is not possible
or practical to determine whether the family member meets cumrent
Task Force criteria

© Premature sudden death (<35 years of age) due to suspected ARVC/D
in a first-degree reiative

® ARVC/D confirmed pathologically or by cument Task Force Criteria in
second-degree relative

PLAX indicates parastemal long-axis view; RVOT, RV outfiow tract; BSA, body surface area: PSAX, parastemal short-axis view; 2VF, augmented voltage unipolar

left foot lead; and aVL, augmented voitage unipolar left arm lead.

Diagnostic terminology for criginal criteria: This diagnosis is fulfilled by the presence of 2 major, or 1 major plus 2 minor criteria or 4 minor criteria from different
groups. Diagnostic terminology for revised criteria: definite diagnosis: 2 major or 1 major and 2 minor criteria or 4 miner from different categories; borderine: 1 major
and 1 minor or 3 minor criteria from different categories; possibie: 1 major or 2 minor criteria from different categories.

*Hypokinesis is not included in this or subseguent definitions of RV regional wall motion abnormalities for the propesed modified criteriz.

1A pathogenic mutation is a DNA alteration associated with ARVC/D that aiters or is expected fo alter the encoded protein, s unobserved or rare in z large
non-ARVC/D control population, and either alters or is predicted to alter the structure or function of the protein or has demonstrated linkage 1 the disezse phenotype

in a conclusive pedigree.

LA DIAGNOSI E’
POLIPARAMETRICA

(necessita di piu metodiche)

Marcus et al

Modification of ARVC/D Task Force Criteria

Circulation April 6, 2010
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Alla luce della storia clinica e degli esami strumentali,
che provvedimenti terapeutici avresti intrapreso?

a) Avvio di terapia farmacologica
antiaritmica

b) SEF + ablazione focus aritmico
c) Impianto ICD

d)A + B

e)A+ C
B — TR S
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Avvio di terapia
Betabloccante

Impianto di ICD in
prevenzione secondaria
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The NEW ENGLAND JOURNAL of MEDICINE

‘ REVIEW ARTICLE ‘

N Engl ) Med 2017;376:61-72.

John A. Jarcho, M.D., Editor DOI: 10.1056/NEJMral509267
Arrhythmogenic Right Ventricular
Cardiomyopathy

Domenico Corrado, M.D., Ph.D., Mark S. Link, M.D., and Hugh Calkins, M.D.

Patologia geneticamente
determinata atrasmissione AD,
penetranza incompleta ed Normal myocyte

adhesion

espressione variabile.
Nella maggior parte dei casi,
le mutazioni sono a carico di {0 ¥ intermediste

Desmocollin 2
Plakophilin 2

Intermediate

filaments filaments

componenti desmosomiali

% / TCF-LEF
— Sarcolemma

Ay

—Sarcolemma

CYTOPLASM CYTOPLASM . NUCLEUS
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EVOLUZIONE

FASE
FASE
ARITMICA DISFUNZIONE
(sintomatologia VENTRICOLARE

prevalente aritmica) (el compromissione
della funzione ventricoare)

FASE
ASINTOMATICA
(in presenza di
alterazioni strutturali)

FASE
SCOMPENSO
BIVENTRICOLARE
(sintomatologia da
scompenso)

COINVOLGIMENTO

PREVALENTE A
CARICO DEL COMPROMISSIONE
VENTRICOLO BIVENTRICOLARE
DESTRO

COMPROMISSIONE
ESCLUSIVA DEL
VENTRICOLO SINISTRO
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Clinical Diagnosis, Imaging, and Genetics
of Arrhythmogenic Right Ventricular
Cardiomyopathy/Dysplasia

JACC State-of-the-Art Review

Estelle Gandjbakhch, MD, PuD,""**“ Alban Redheuil, MD, PxD,"" Francoise Pousset, MD,
Philippe Charron, MD, PuD,™"*"* Robert Frank, MD"*

RUOLO CHIAVE DELLA RMC NELLA
DIAGNOSI DIFFERENZIALE

TABLE 2 Main Alternative Diagnosis and/or Potential ARVC/D
Mimicking Diseases

Myocarditis

Sarcoidosis

Dilated cardiomyopathy
Athlete's heart

Idiopathic infundibular PVC/VT
Brugada syndrome

Uhl's disease

Other causes of RV dilatation and/or dysfunction
Ebstein’s anomaly
Left to right shunt: interatrial septal defect, anomalous
pulmonary venous return
Tricuspid regurgitation
Inferior infarct with RV extension

PVC = premature ventricular contraction; other abbreviations as in Table 1.

High-resolution short-axis cine steady-state free precession (SSFP) (A, diastole; B, systole), showing thinning and akinesia of the RV free wall and left ventricular lateral
wall (arrows), bulging of the inferior RV wall (akinetic), and junction with the free wall (stars), as well as enlargement of the RVOT. Two-chamber RV cine SSFP views
(E, diastole; F, systole), showing bulging of the inferior RV wall, which is akinetic (stars) and dyskinetic infundibular aneurysm (arrows). Orthogonal RVOT 1 (C, D) and
RVOT 2 (G, H) views in diastole and systole from high-resolution cine SSFP, showing bulging of the inferior RV wall, which is akinetic (stars) and dyskinetic infundibular
aneurysm (arrows). Inversion recovery sequences in the short-axis (I) and long-axis (J, K) views, showing late gadolinium enhancement corresponding to the
aforementioned areas of morphological or functional anomalies and of the left ventricular lateral wall (intramural) and inferior basal wall (epicardial) in continuity with
the basal sub-tricuspid RV involvement. Heterogeneous fatty infiltration of the RV free wall and inferior wall on a dark-blood proton-density short-axis image (L),
illustrating the difficulty to diagnose fatty infiltration. Abbreviations as in Figures 1, 2, and 4.
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STRATIFICAZIONE ARITMICA

High Risk

Intermediate Risk

- Aborted SCD due to > 1 major risk factor:

VF Syncope
- Sustained VT - ui\g ot
- Severe dysfunction of E S
RV, LV, or both dysfunction of RV,
LV, or both
o ICD should be
Ic?cllr;i':ized considered
(Class 2a)

Figure 6. Flowchart of risk stratification and indications to implantable cardioverter-defibrillator (ICD) implantation
in arrhythmogenic right ventricular cardiomyopathy/dysplasia (ARVC/D).

Maijor risk factors include syncope, nonsustained ventricular tachycardia (NSVT), and moderate ventricular dysfunction, either
right ventricular (RV; RV ejection fraction 36%-46%) or left ventricular (LV; LV ejection fraction, 36%-45%). SCD indicates
sudden cardiac death; and VF, ventricular fibrillation. *Minor risk factors include complex genotype, male sex, proband, posi-
tive electrophysiology study, T-wave inversion in 2 of 3 inferior leads, and T-wave inversion in 23 precordial leads. Adapted
from Corrado et al” with permission. Copyright ©2015, American Heart Association, Inc.
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@ ESC European Heart Journal (2018) 0, 1-18 SPECIAL ARTICLE
European Society doi:10.1093/eurheartj/ehy730 Sports cardiology
of Cardiology

Recommendations for participation in
competitive and leisure time sport in athletes
with cardiomyopathies, myocarditis, and
pericarditis: position statement of the Sport
Cardiology Section of the European Association
of Preventive Cardiology (EAPC)

Table6 Recommendations for athletes with AC
Class/level of evidence
Athletes with unequivocal or probable diagnosis of AC should not participate in competitive sports. Class lla/Level C
These patients should be advised to limit their exercise programmes to leisure-time activities, and remain under clinical
surveillance.
Table7 Recommendations for athletes genotype positive-phenotype negative for AC
Class/level of evidence
Athletes who are genetic carriers of pathogenic AC-associated desmosomal mutations (even in the absence of pheno- Class lla/Level C
typic expression of the disease) should not participate in competitive sports. These athletes should be advised to limit
their exercise programmes to leisure-time activities and remain under clinical surveillance.
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Take Home Messages

. La AC e una patologia geneticamente determinata che coinvolge
prevalentemente il VD, ma puo’ evolvere in una forma biventricolare.
Rara € la presentazione selettiva a carico del VS

. La diagnosi si avvale di diverse metodiche ed € necessaria la presenza di
piu alterazioni

. I soggetti affetti da AC sono a rischio di aritmie maligne (potenzialmente
responsabili di morte improvvisa) e devono essere sottoposti ad
un’attenta stratificazione del rischio aritmico.

. L'unico presidio terapeutico in grado di contrastare I'evento morte
improvvisa e l'impianto dell’ ICD

«  Ai soggetti affetti e ai portatori sani di mutazioni patogenetiche deve
essere controindicata I'attivita sportiva agonistica di qualunqgue tipo.

— TR




- - EDEGLI STUDUI
OSPEDALE NIGUARDA S Z 2
H CA’ GRANDA - g §
—_— = Z
»

“DE GASPERIS" CARDIO CENTER il GOC I:i

GRAZIE PER L'ATTENZIONE




