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PLACES ™™ Arrhythmogenic Cardiomyopathy:

2 3

Genetically-determined
heart muscle disease,
(“cardiomyopathy”)

Pathology: Fibrofatty replacement
of the “right & left ventricular”
myocardium

Clinical presentation: ventricular — —
tachycardia and arrhythmic st e T SAAAAARS
SUdden death R R s kil o : Rt
(“arrhythmogenic”)
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Pl_ ACE’@ s Diagnosis of arrhythmogenic right ventricular
cardiomyopathy/dysplasia

Proposed Modification of the Task Force Criteria

Frank l. Marcus' Chair, William ). McKenna? Co-Chair, Duane Sherrill!, @
Siena Center for
Sports Cardiology
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is of Arr ic G

Right ventride (upgraded
2010 ITF diagnostic ariteria)

Left ventricle (new

L. Morpho-functional By ec . CMR or angiograp. By echocardiography, CMR or angiography Minor
:g::lla‘r“s Major *+ Global LV systolic dysfunction (depression of LV EF or reduction of echo-
* Regional RV akinesia. dyskinesia. or bulging plus one of the ing: cardi ic global itudinal strain), with or without LV dilatation
- global RV dilatation (increase of RV EDV according to the imaging test  (increase of LV EDV according to the imaging test spedific nomograms for
spedific nomograms) age, sex, and BSA)
- global RV systolic dysfunction (reduction of RV EF according to the Minor
imaging test spedific nomograms) Besico 1l ineci dinocia otz p oy
Minor
+ Regional RV akinesia, dyskinesia or aneurysm of RV free wall
1L, Structural By CE-CMR:Major By CE-CMR:Major
myocardial 3 A
itie * T I LGE (stria partern) of * LVLGE(stria pattern) of 21 Bull's Eye segment(s) (in 2 orthogonal views)
21 RV region(s) (inlet, outlet, and apex in 2 orthogonal views) of the free wall (subepicardial or midmyocardial), septum, or both
By EMB (limited indications ):Major (exduding septal junctional LGE)
+ Fibrous replacement of the myocardium in >1 sample, with or without
fatty tissue
1IL Repolarization Major Minor
abnormalities Beiy 2 i & g g
* Inverted T waves in right precordial leads (V,.V>. and V;) orbeyond in + Inverted T waves in left precordial leads (Vs-Vs) (in the absence of com-
individuals with pubertal (inthe absence of plete LBBB)
mplete RBBB)
Minor
* Inverted T waves in leads V1 and V2 inindividuals with completed
pubertal development (in the absence of complete RBBB)
* Inverted T waves in V1,V2,V3 and V4 in individuals with completed
pubertal development in the presence of complete RBBB.
1V. Depolarization Minor Minor
abnormalities

V. Ventricular

arrhythmias
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& e VL. Faml
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« Epsilon wave (reproducible low-amplitude signalsbetween end of QRS
complex to onset of the T wave) in
the right precordial leads (V1 to V3)
« Terminal activation duration of QRS 255 ms measured from the nadir
ofthe S wave tothe end of the QRS, including R', in V1, V2, or V3 (in the
)

+ Low QRS voltages (<0.5 mV peak to peak) in limb leads (in the absence of
obesity, emphysema, or pericardial effusion)

Major
* Frequent ventricular extrasystoles (=500 per 24 h), non-sustained or

sustained ventricular tachycardia of LBBB morphology
Minor

Minor

« Frequent ventricular extrasystoles (>500 per 24 h), non-sustained or
sustained ventricular tachycardia with a RBBB morphology (excluding
the "fascicular pattern™)

- 0 s
sustained ventricular tachycardia of LBBB morphology with inferior
axis ("RVOT pattern”)

Major

« ACM confirmed in a first-degree relative who meets diagnostic criteria

* ACM confirmed pathologically at autopsy or surgery in a first degree relative
« Identification of a pathogenic or likely pathogenetic ACM mutation in the patient under evaluation

Minor

+ History of ACM in a first-degree relative in whom it is not possible or practical to determine whether the family member meets diagnostic criteria
* Premature sudden death (<35 years of age) due to suspected ACM in a first-degree relative
« ACM confirmed pathologically or by diagnostic criteria in a second-degree relative

Siena Center for
Sports Cardiology
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RV phenotype: either isolated or
associated with some LV involvement

Biventricular phenotype: characterized
by equal involvement of both ventricles

% ACM phenotypes

UNIVERSITA Left dominant phenotype: with early Semcoert

and prominent | V. manifestations
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PLACF€ ™™™  ECHOCARDIOGRAPHIC MAJOR CRITERIA
- By 2D echo:

e Regional RV akinesia, dyskinesia, or aneurysm
e and 1 of the following (end diastole):
— PLAX RVOT =32 mm (corrected for body size [PLAX/BSA] > 19 mm/m?)

— PSAX RVOT =36 mm (corrected for body size [PSAX/BSA] =21 mm/m?)
— or fractional area change <33%

ECHOCARDIOGRAPHIC MINOR CRITERIA
By 2D echo:

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

— PLAXRVOT =29 to <32 mm (corrected for body size [PLAX/BSA] >16 to

5 <19 mm/m?)
T — PSAXRVOT =>32to <36 mm (corrected for body size [PSAX/BSA] >18 to b o
UNIVERSITA > o Comter S
D1 SIENA <21 mm/m") P 9y

1240

— or fractional area change >33% to <40%
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Table 1
“Padua criteria™ for diagnosis of Arrhyth mogenic Cardiomyopathy.
Category Right ventride (upgraded Left ventricle { new
2010 ITF diaa.mustic iteria) diagnostic criteria)

I. Morpho-functional By echocardiography, CME or angiography: By echocardiography. CME or angiography Minaor

ntricula Maj
oo sl « Global LV systolic dysfunction (depression of LV EF or reduction of echo-
= Regional RV akinesia, dyskinesia, or bulging plus one of the following: cardiographic global longitudinal sirain), with or without LV dilatation
- global RV dilatation {increase of RV EDV according to the imaging test {inarease of LV EDV according io the imaging test spedfic nomograms for
specific nomagrams) age, sex, and BSA)
- global RV systolic dysfunction {reduction of RV EF according to the Minor
i ing test ifi
AN 1250 O TORD P ANE) = Regional LV hypokinesia or akinesia of LV free wall, septum, or both
TeTITTOT
SEow
% _.{ ) 5 @
e 2 ™
A iena Center for
UN I\S/|EERNS|ATA "\, Sports Cardiology
DI 2
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TaABLE 2. CAUSES OF SUDDEN DEATH IN ATHLETES
AND NONATHLETES 35 YEARS OF AGE OR LESS
IN THE VENETO REGION OF ITALY, 1979 TO 1996.

ATHLETES ~ NONATHLETES TotaL
CAuse (N=49) (N=220) (N=269)
number (percent)
Arrhythmogenic right ventricular 11 (22.4) 18 (8.2)* 29 (10.8)
cardiomyopathy
Atherosclerotic coronary artery 9(18.4) 36 (16.4) 45 (16.7)
disease
Anomalous origin of coronary 6(12.2) 1(0.5)t 7 (2.6)
artery
Disease of conduction system 4(8.2) 20 (9.1) 24 (8.9)
Mitral-valve prolapse 5(10.2) 21 (9.5) 26 (9.7)
Hypertrophic cardiomyopathy 1(2.0) 16 (7.3) 17 (6.3)
Myocarditis 3(6.1) 19 (8.6) 22 (8.2)
Myocardial bridge 2(4.1) 5(2.3) 7 (2.6)
Pulmonary thromboembolism 1(2.0) 3(14) 4 (1.5)
Dissecting aortic aneurysm 1(2.0) 11 (5.0) 12 (4.5)
Dilated cardiomyopathy 1(2.0) 9 (4.1) 10 (3.7)
Other 5(10.2) 61(27.7) 66(24.5)

Corrado D, et al. NEJM 1998

pcm Long QT Commotio  Kawasakl's
a%_ 1% 2% Disease

™ ,
Aortic dissection __ 4
5%

e
Idiopathic ‘
LVH/possible

8% LVH/possible
scT

Harmon KJ, et al. Circulation 2015

1%

M Sudden Arrhythmic Death Syndrome

M Idiopathic LVH/Fibrosis
Arrhythmogenic RV Cardiomyopathy

M Coronary Artery Anomaly

M Coronary Atheroma

B Myocarditis

M Dilated Cardiomyopathy

B Hypertrophic Cardiomyopathy
Other

2% 29 19
281 Finocchiaro G, et al. JACC 2016
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PLACE@ Diagnosis vs. Overdiagnosis

“We can’t find anything wrong with you, so we're

“Zj: going to treat you for Symptom Deficit Disorder.”
ﬁ@a;£*§ 1.'
UNIVERS |TA Siena Center for
DI SIENA Sports Cardiology

1240




ROMA 30 Settembre - 1 Ottobre 2022 Centro Congressi di Confindustria Auditorium della Tecnica

Pl ACF€2 ™

RV physiological remodelling
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PRELOAD

STROKE VOLUME
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PLACE®

Are the current diagnostic criteria for ARVC
applicable to athlete’s heart?
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uMale Athletes G 61% males, 46% females N
2
! OFemale Athletes
© 37% males, 24% females
8

%
6
4
; ] ﬂ
0 r‘v—-—w-—--—,n—ﬂ [L ML ! . :
14 1S 16 17 18 19 20 21 22 23 24 25 26 27 28 210 30 31 82 83 34 35 36 37 B8 30 40 41 M2 @
RVOTP, mm
Normal | Minor | Major ARVC Criterion

12 1

0 White Athletes i S— 51% BA, 64% WA o
- u Black Alhletes

28% BA, 41% WA

] M’Ih e

T
14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 M 35 36 37 38 39 40 41 42 43

RVOT PSAX
104 u Male Athletes P — 56% of males, 41% of females . >
+|  OFemale Athletes
7 28% of males, 14% of females
% j |‘
. ﬂﬂﬂﬂﬂ LA Lhﬂhﬂll:l..

vvvvvvvvvv

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46
RVOT1, mm

Normal I Minor I Major ARVC Criterion l

OWhite Athletes

10 4 mBlack Athletes

>

22% of BA, 20% of WA

5

el ,[‘H ,,,,, D,

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46

Zaidi A, et al. Circulation 2013

Authors’ conclusions: Physiological RV enlargement is commonly observed in both black and white
athletes. The impact of ethnicity is minimal, which obviates the need for race-specific RV reference
values. However, in the context of frequent ECG repolarization anomalies in BAs, the potential for
erroneous diagnosis of arrhythmogenic RV cardiomyopathy is considerably greater in this ethnic group.
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RV Remodeling in Olympic Athletes

D’Ascenzi F, et al. JACC imaging 2016

1009  highly-trained  athletes screened for
participation to 2012 London Summer or the 2014
Sochi Winter Olympic Games.
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Skill Power Mixed Endurance

(n = 277) (n = 216) (n = 254) (n =262) p Value
BSA, m? 1.8 £0.2 1.9+ 0.2 20+ 0.2 1:5 102 <0.001
RVOT PLAX, mm 258 +£35 274 + 38 281+ 36 292 + 38 <0.001
RVOT PSAX, mm 274 +39 286 +4.2 295+ 44 30.1+ 4.2 <0.001
RVOT PLAX index, mm/m2 143 +£21 14.7 +1.9 14.0 +£1.8 H5 -2 <0.001
RVOT PSAX index, mm/m? 152 =207 153+ 24 14.8 + 2.1 16:2:+-2.5 <0.001
RV diastolic area, cm® 21.2 £53 226 £5.2 237+ 4.6 24.7 £ 5.2 <0.001
RV diastolic area index, cm?/m? 1.6 +23 121 +£2.2 11.8+19 131+ 23 <0.001
RV systolic area, cm? 101 £3.2 10.8 + 34 1.4 £+ 3.0 1.7 +£33 <0.001
RV systolic area index, cm?/m? 55+1.5 58+15 57+13 63+16 <0.001
Fractional area change, % 53.1 +8.2 524 + 89 51.9+ 75 5255 /.6 0.34
TAPSE, mm 239033 245 3T 241+ 35 251+ 3189 <0.001
s', cm/s 14.5 £ 2.1 144 £ 2.0 14.7 £ 2.3 4 20 0.21

D’Ascenzi F, et al. JACC imaging 2016

@
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Sports Cardiology




ROMA 30 Settembre - 1 Ottobre 2022 Centro Congressi di Confindustria Auditorium della Tecnica

PLACE® ™
Athlete’s heart and diagnosis of ARVC
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Frequency of Athletes
Above Reference Values (%)
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RVOT PLAX
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—
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PRoBLEM
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Athlete’s heart and diagnosis of ARVC
Indexed RVOT, mm/m?
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Frequency of Athletes Above Reference Value (%)
Frequency of Athletes Above Reference Value (%)

RVOT PLAX index RVOT PSAX index
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PLACE® ™™ Training volume and RV dimensions

RV EDV
p value=0.02

253 £+ 9mL 268 +15mL
232 -273mL 235-301mL

237 +5mL
226 - 247 mL

221 +5mL

95% CR 210-233 mL

RV ESV
p value=0.02

BN Mean+SE  99:4mL M+3mL 123:7mL 135+ 11 mL 9
2 0 95% CR 90 - 108 mL 103 - 118 mL 108 - 138 mL 111 - 159 mL -
UNIVERSITA 4 Slsena Center for
' & \, Sports Cardiology
malEna D’Ascenzi F, et al. JACC IMG 2018 N
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Morphological peculiarities of the RV in
highly-trained athletes

Qualitative parameters N (%)
Rounded Apex of the RV 823 (81%)
Prominent RV Trabeculation 378 (37%)
Prominent/Hyper-reflective moderator band 5(0.5%)
Akinesia, dyskinesia, aneurysm 0 (0%)

5 ‘2‘ m’; &

1 7 -

‘aldd AL
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PLACE® ""The RV of a competitive athlete by
echocardiography
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PLACE€ ™ The RV of a patient with ARVC by
echocardiography
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ATHLETE'S HEART

STATE-OF-THE-ART PAPERS

— Cardiovascular "’

Diagnostic Differentiation Between ) Imaging

Arrhythmogenic Cardiomyopathy and il
Athlete’s Heart by Using Imaging o o/

Flavio D’Ascenzi, MD, PuD,” Marco Solari, MD," Domenico Corrado, MD, PuD,” Alessandro Zorzi, MD, PuD,”
Sergio Mondillo, MD*

Negative Family history Sudden death or ARVC

Absent ECG abnormalities Qﬁf’v :5:?;?:2?:;5'

Mainly main body RV dilation Mainly RVOT

<1 RV/LV Ratio |
Absent (or mild) RV dysfunction Present

Absent RV regional WMA Present
Absent Late enhancement RV and/or LY LGE

(or only junctional) at CMR with nonischemic distribution @

U E“S/ﬁz Rl‘\ls J\T A Absent Ventricular arrhythmias Present S.se:: ncseg‘:i; 'f:'rogy

1240
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TABLE 3 Dimensional and Functional Parameters Obtained by Echocardiography in
Arrhythmogenic Right Ventricular Cardiomyopathy Versus Athlete’s Heart

Echocardiography and Differential Diagnosis Between ARVC and Athlete's Heart

ARVC Findings Athlete’s Heart

Size

+ Marked dilation of RVOT -

- Moderate increase in RV main body with mild +
increase in RVOT

+ Disproportionate RV/LV ratio (<0.90) -

- Regression of RV dilation after detraining +

Function

+ RV wall motion abnormalities akinesia, -

dyskinesia, aneurysms, bulging
Reduced RV function (FAC <32%) —
Reduced RV longitudinal strain (<20%) -
Reduced RV s’ velocity <0.10 m/s -
Reduced RV function by CMR -

RV andfor LV tissue abnormalities (fat infiltration -
and LGE) at CMR

+ + + + +

D’Ascenzi F, et al. JACC IMG 2018

\ ¢

Siena Center for
Sports Cardiology
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PLAC Q™ Cllnlcal case #1
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Echocardiographic examination

Parasternal views

)\ (

i 1 f 52 Siena Center for
UN |\gf||'é|_\;i|;|—/\ Sports Cardiology
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Review

Scand J Med Sci Sports 2017 27: 140-151
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diagnostic algorithm

Domenico Corrado,' Jonathan A Drezner,? Flavio D'Ascenzi,” 3 Alessandro Zorzi

ABSTRACT

Although premature ventricular beats (PVBs) in young
people and athletes are usually benign, they may rarely
mark underlying heart disease and risk of sudden

cardiac death during sport. This review addresses the
prevalence, clinical meaning and diagnostic/prognostic
assessment of PVBs in the athlete. The article focuses on
the characteristics of PVBs, such as the morphological
pattern of the ectopic QRS and the response to exercise,
which accuratelv stratifv risk. We propose an algorithm to

1

to competitive sports activity according to current
guidelines are also addressed.

IS THERE A GREATER PREVALENCE OF PVBS IN
ATHLETES?

PVBs are a common ECG finding in the general
population and are recorded in up to 75% of
healthy individuals undergoing 24-hour ambulatory
ECG monitoring, with a prevalence that increases

P . O_13 ~xrr1 q P— ~ q

\ ¢

Siena Center for
Sports Cardiology
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Morphology

Response to exercise

Complexity

Short coupling interval (i.e. R
onT)

Clinical findings
Symptoms

Family history of premature
SCD* or cardiomyopathy

ECG abnormalities

Imaging abnormalities

COMMON

LBBB/inferior axis
RBBB and narrow QRS (130
ms)

Decrease/suppression

Isolated, monomorphic

No

No
No

No

No

Characterisation of ventricular arrhythmias

UNCOMMON

LBBB/int. or superior axis
RBBB and wide QRS (2130
ms)

Persistence/increase

Repetitive, polymorphic

Yes
Yes
Yes
Yes
b S
iena Center for
Yes Sports Cardiology
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e RBBB & superior axis (wide QRS) ...

Sports Cardiology
p1 SIENA

Subepicardial delayed gadolinium enhancement
in asymptomatic athletes: let sleeping dogs lie?
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Table 1  Anatomical substrates of juvenile SCD during sport
and at rest

Motphologic findings SCD during  SCD at rest

sports

NLVS (a differential diagnosis ~ 25.0% (11/44) 1.3% (2/156)
between genetic ARVC/D

and chronic acquired

myocarditis is requited)
HCM 160% (7/44)  3.8% (6/156)
Structurally normal heart 16.0% (7/44) ~ 37.0% (58/156)
CHD 114% (544)  3.2% (5/156)
CCAA 6.8% (3/44)  1.3% (1/156)
Lymphocytic myocarditis 6.8% (3/44)  9.0% (14/156)
ATH CAD 4.5% (2/44) 18.0% (28/156)
Nonspecific LVH 2.3% (1/44)  16.0% (25/156)

Others (MVP, CSD, CV, DCM, efe) 114% (5/44) 1% (17/156)

Di Gioia et al. Hum Pathol 2016

Siena Center for
Sports Cardiology
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BPV isolati e morfologia
infundibolare/ fascicolare
e scomparsa ad alti carichi

Proposed algorithm for evaluation of athletes with PVBs

GIOVANI ATLETI CON BPV

(isolati o coppie)

PVBs IN THE ATHLETE
'

dMnNesl, Esalme oDl
* Ecocardiogramma

= Test da sforzo massimale

= Meonitoraggio ECG delle 24ha 12

allenamento)

/\\\

Assenza di anomalie Presenza di anomalie®*

! !

Management diagnostico
appropriato
{inclusive ma
non limitato a RMC)

£ %

Considerars:

= Morfologia BPV

= Complessita BPV

= Relazione con lo sforzo

/‘\\

BPV ripetitivi
&/fo altre morfologie
efo presenza ad alti carichi

BPY potenzialmente a rischio
\“ (considerare restrizione allo sport)
b, .

-
-y RMC con

mezzo di contrasto

|

BFV idiopatici e benigni NEG

NO ABNORMALITIES
(other than PVBs)

4

PVBs CHARACTERISTICS
(see Table 2)

}

}

24-H ECG MONITORING*
MAXIMAL EXERCISE TESTING
ECHOCARDIOGRAPHY

\

Siena Center for
Sports Cardiology
ABNORMALITIES

(other than PVBs)

}

SUGGESTIVE OF
MYOPATHY

SUGGESTIVE OF
OTHER DISEASES

UNCOMMON

|

{idoneita allo

SpOrt agonistico) -+

D’Ascenzi F., et al. GIC 2019

CARDIAC MAGNETIC RESONANCE

DISEASE-SPECIFIC

NO
FURTHER TESTS \ (for polymorphic exercise-induced PVBs consi INVESTIGATIONS
ic testing for cathecolaminergic pol rphic
ricular tac!
NEG / |pos POS NEG
NO POTENTIALLY AT-RISK PVBs
SPORT RESTRICTION (disease management, including sports restriction)
1

Corrado D., et al. Br J Sports Med 2020
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G. M.

22-y old, female

Tennis player

Asymptomatic

Family history for SCD (father died suddenly at age of 35 y)
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- eseguito Il riscontro diagnostico ¢ =~ £z wre dr ”

In codesto ospedale Il 30.1,1954

ons N B iiasind
i . g i A
DIAGNOS|I ANATOMICA [reg. delle autopsie N. ke AR )
{pertrofia cardiaca bigentricolare ad atria.e
con dilatazione delle cavita carda. ache,
Sostituzione adiposa di ampi tratci della pave-
te libera del ventriceclo dx e delle porzioni i~
teriori del settao interventricolare.
Bpatomegalia da stasi cronilca riacutizzata, Liie-
ma polmonare acuto terminale.

i - o ,
C.M.: Sfiancamento delle cavita cardiache e
edema pclmonare acuto in soggetto con cardio-
miopatia gilatativa idiopatica.

}

.

Risultato esami istologlci :
Cuore - lpertrofia miocellulare diffusa con ri-
ocvosi subendocardica, perivascolare e perimio-
citaria. infiltrazione adiposa di ampi tratti

del ventricolo dx e del setto.
UNIVERSITA Pegato - Stasi cronica riacutizzata. steatesl @ s
B , iena Center f
DI SIENA epatica diffusa a grandi gocce. sponsgai;i:;’ogy
1
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 Differential diagnosis

* Risk stratification for the treatment and indication to further investigations (e.g. estimation of LV
ejection fraction)

* Crucial imaging technique for the follow up

Iy the glass half empty or half full for you?
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CONCLUSIONI

Il cuore d’atleta, soprattutto in alcune discipline, presenta frequentemente una dilatazione ventricolare
anomalie della cinetica parietale segmentaria

destra indotta da esercizio, normalmente non associate a perdita di funzione e SENZA dimostrazione di
rimodellamento armonico e simmetrico

(STATis

5

& 2
E W
s i)
»

* Al contrario della cardiomiopatia aritmogena, il cuore d’atleta & tipicamente caratterizzato da un

Uy

i
i+

* La diagnosi delle forme sinistre & particolarmente complessa. Tuttavia, un’attenta analisi dell’ECG ed

Fecun

DI SIENA

1240
:

Siena Center for
Sports Cardiology

un’analisi qualitativa delle aritmie ventricolari aiuta a porre il sospetto diagnostico
UNIVERSITA




N & Master
UNIVERSITA Teorico-pratico Ill edizione . _
DI SIENA www.facebook.com/cardiosportsiena
1240 Cardiologia dello Sport Siena

Ecocardiografia ed Imaging in

flavio.da i isi.it
Cardiologia dello Sport vio.dascenzi@unisl.|

Il Master si pone |'obiettivo di approfondire le conoscenze teoriche e pratiche nella diagnosi,
stratificazione del rischio e gestione clinica degli atleti che presentano un rimodellamento
fisiologico indotto dall’allenamento e in coloro che sono portatori di patologie
potenzialmente a rischio di morte cardiaca improvvisa (v. cardiomiopatie).
Obiettivo del Master € imparare a condurre un esame ecocardiografico mirato alle specifiche
CO N | richieste nel campo della Medicina dello Sport e della Cardiologia dello Sport e interpretare i
PO RS oy dati di imaging ai fini di un inquadramento diagnostico appropriato. Verranno inoltre
approfondite le indicazioni cliniche e [linterpretazione dell'imaging ecocardiografico
avanzato, inclusi I'ecocardiogramma da sforzo e da stress, con particolare riferimento inoltre
alle metodiche di strain ed ecocardiogramma tridimensionale. Infine, verranno inoltre
trattate I'indicazione e I'interpretazione clinica degli esami di risonanza magnetica cardiaca,
con particolare riferimento alle cardiomiopatie.
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