


Cardiomyopathies are a heterogeneous group of
diseases of the myocardium associated with
mechanical and/or electric dysfunction that usually
(but not invariably) exhibit inappropriate ventricular
hypertrophy or dilatation and are due to a variety of
causes that frequently are genetic. Cardiomyopathies
either are confined to the heart or are part of
1eralized systemic disorders.”

DEFINITION



M refers to the phenotype (eg, DCM and HCM)

O refers to organ involvement (eg, with/without
extracardiac involvement)

G refers to genetic transmission (eg, autosomal
dominant or recessive)

refers to etiology (eg, genetic with diseased gene
ion, if known),

MOGES CLASSIFICATION




CARDIOMYOPATHY

WHO Classification
anatomy & physiology of the LV
1. Dilated
e Enlarged
«  Systolic dysfunction Cardiomyopathy

Apical, Loag Axis, Three Chamber View

2. Hypertrophic

«  Thickened
Diastolic dysfunction < <
3. Restrictive
- Diastolic dysfunction A ¥ / =

4. Arrhythmogenic RV dysplasia T N Dpaeglic hbiow Difced
c 3 Heart Cardiomyopathy Cardiomyopathy  Cardiomyopathy
«  Fibrofatty replacement :
5. Unclassified
 Fibroelastosis
* LV noncompaction




Dilatation of the Left or both ventricles that is not explained by
abnormal loading conditions or coronary artery disease. DCM is
characterized by cardiac enlargement with ventricular walls of
approximately normal thickness and varying extents of fibrosis. The

patients develop progressive HF with reduced ejection fraction,
Mias, and an increased risk of sudden death. .Mifral
=scause of annular dilatation are

“.




Inflamm
Infectious
Viral — Cox B, CMV,
Ricketsial - Lyme Disease
Parasitic - Chagas’ Disease, Toxoplasmosis
Non-infectious
Collagen Vascular Disease (SLE, RA)
Peripartum
Toxic
Alcohol, Anthracyclins (adriamycin), Cocaine
Metabolic
Endocrine —thyroid dz, pheochromocytoma, DM, acrome
Nutritional
Thiamine, selenium, carnitine
Neuromuscular (Duchene’s Muscular Dystrophy--x-linked
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Characterized by myoc
*Multiple etiologies with similar resultant pa

+ idiopathic /
incidence of idiopathic dilated CM 5-8/100,000
incidence likely higher due to mild, asymptomatic cas



Familial cardiomyopathy
30% of idiopathic

Inheritance patterns
Autosommal dom (most common)/rec, x-linked, mitochondrial
d phenotypes:
ologic, auditory

» The gene that encodes titin—the giant protein that controls
the stiffness of the sarcomere—is the most common and is responsible
for =20% of cases of familial DCM.



DCM-MYOCARDITIS

Pathogen Microbial infection Non-infectious
(viruses, bacteria, fungi, etc.) (drugs, toxins, venoms, SLE,
sarcoidosis, unknown antigens)
Phase | 1 L i
Direct microbial damage Direct/indirect toxic damage
Exposure of normally hidden antigens
Myocyte death, release of chemokines/cytokines to the immune system or antigen mimicry
Activation of the immune system
Activation of cross- or autoreactive
T cells, induction of autoantibodies
Phase |l
* Microbial agents eliminated * Microbial agents present * No microbial agents or drugs
* Resolution of inflammation * Ongoing inflammation * Ongoing inflammation
Healed myocarditis DAkttt Chronic myocarditis
Ph m * Microbial agents present J* No microbial agents * Microbial agents present or not
ase * Autoantibodies present * Autoantibodies present |* Autoantibodies present or not
* Ongoing inflammation * Ongoing inflammation |* No florid inflammation
* Ongoing destruction/ * Ongoing destruction/  |* Ongoing destruction/
remodeling remodeling remodeling
Chronic Chronic Chronic Dilated
microbial microbial autoreactive cardio-
myocarditis & immune myocarditis myopathy

myocarditis




Acute viral myocarditis

Coxasackie B or echovirus

Self-limited infection in young people

Mechanism:

Myocyte cell death and fibrosis
mediated injury

opressive drugs

DCM: INFECTIOUS




Inflammation, and immune reactions are involved in the
pathobiology of many cardiomyopathies

Noninfectious, immune-driven causes of myocarditis include
allergic reactions to drugs, Kawasaki disease, systemic lupus
erythematosus, and Loffler endocarditis

CMR provides a powerful tool in the recognition and
ssment

NON-INFECTIOUS MYOCARDITIS




Alcoholic cardiomyopathy

Nronic use




Diagnostic Criterig
1 mo pre, 6 mos post
Echo: LV dysfunction
Epidemiology/Efiology
1:4000 women

Risk factors: AA, Multiple
pregnancies, Alcohol,
Tobacco

Proposed mechanisms:
Inflammation

;
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Ischemic: thit
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PROGNOSIS DEPENDS ON ETIOLOGY

Faripartum cardiomyapathy

45 Idicpathic cardicmyopathy

Cardiomyopathy due : .
o Cardiomyopathy due to
to doxorubicin therapy whgﬁﬂ EEEEEE

Cardiomyopathy dus to infiltrative myocardial diseasa
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Cardiomyopathy due to HIV infection

10
Years

1230 pts. referred for unexplained CM. Felker GM. NEJM2000;342:1077




-symmetric (non-obstructive
-apical hypertrophy

Vigorous systolic function, but impaired diastolic function
Impaired relaxation of ventricles /
elevated diastolic pressures

prevalence as high as 1/500 in general population
mortality 1% /y



ETIOLOGY

Familial in ~ 55% of cases with autosomal dominant transmission
Mutations in one of 4 genes encoding proteins of cardiac sarcomere
account for majority of familial cases

B-MHC (Beta Myocin Heavy
Chain)

cardiac troponin T

Troponin T a-Tropomyosin TroponinC Troponinl

{~15%) {<5%])

myosin binding protein C

o-tropomyosin










PATHOPHYSIOLOGY

Vivyocyte
Hypertrophy

Myofibers ‘
in

disarray

|

Ventricular
arrhythmias

Impaired

relaxation

(diastolic
dysfunction)

|

T LVEDP

Dynamic LV Qutflow
Obstruction

Pl

T Systolic Mitral Failure to
pressure regurgitation Tco
with

l exertion




HCM WITH OUTFLOW OBSTRUCTION

Dynamic LVOT obstruction (may not be present at rest)
SAM (systolic anterior motion of mitral valve

LVOT Obstruction = LVOT gradient
— Twall stress = TMVO2 = ischemia

MID-LATE
SYSTOLE

EARLY
SYSTOLE

Dyspnea and angina more related to diastolic
dysfunction than to outflow tract obstruction

Syncope: LVOT obstruction (failure to increase CO during/&xercise
or after vasodilatory stress) or arrhythmia:




HOCM vs. Valvular AS

Valsalva (Ypreload, | afterload)

0 l
Squatting (T preload, T afterload) [, T /
Standing (Ypreload, 4 afterload) T {,

Holosystolic apical blowing murmur of mitral regurgs



EKG
NSR
LVH
eptal Q waves

HCM-ASH using eontrast




CARDIAC CATHETERIZATION

LV pullback

Brockenbrough-Braunwald Sign \Ijglcs);f\?acatlve et

failure of aortic pulse pressure to rise post PVC amyl nitrate inhalation

PRESSURE (mm Hg)
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TREATMENT

For symptomatic benefit v, [Riomae] 2 verapami
B-blockers scis- . RN
blocker symptoms pamil

! mvO2

. . Beta-blocker VE Verapamil
i/ gradlent (exerCISe) + diuretic i + diuretic

\ arrythmias o

5 isopyramide
Calcium Channel blockers Amiodarone ~——JRUNANY hoilie
Combined

Beta-blocker +
Refractory calcium channel

AICD for sudden death v blocker

Subaortic Nonobstructive
obstruction

Antibiotic prophylaxis for endocarditis

Septal myotomy- Cardiac
myectomy transplantation




+/- mitral va
5 year symptomatic benefit in ~

ETOH septal ablation /

AICD to prevent sudden death
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<15 16-19 20-24 25-29 >30

—Maximum Left-Ventricular-Wall Thickness (mm)

Spirito P. N Engl J Med. 2000;342:1778-
1785.




Septal thickness >30 mm

u Uexplained syncope /



Athlete’s heart

mmeitric <14mm




eintraventricular pressure ri

restriction

/ normal

\Volume

Pressure

Causes : infiltration of myocardium by abnormal substanee
fibrosis or scarring of endocardium



TABLE 4. CAUSES OF RESTRICTIVE
CARDIOMYOPATIIY.

Myocardial

Moninfiltrative disorders
Idioparhic discase
Familial discase
Hypertrophy
Scleroderma
{4 ‘ DMabetes mellitus
N Pscudoxanthoma elasticum
Infiltrative disorders
‘ Amvloidosis
) AR %1 Sarcoidosis
t ', ; Gaucher’s discasc
: : \ Hurler’s syndrome
Fatry infiltration
GOEN @82 N Storage disorders
~ Hemochromatosis
% ) Y. ] Fabry’s discase
x 5 Glyvecogen storage discase
: (J Yo o Endomyocardial
\ <@ [ Endomvocardial fibrosis
. 5 \r .\ N L) Hypercosinophilic | Loffler’s) svndrome
A N \\ A L AN Carcinoid syndrome
2 Metastatic cancer
Exposure to radiation
- Toxins
: Anthracyecline {doxorubicin or daunorubicin )
Serotonin
Methysergide
Ergotamine
Mercurial agents

s




Primary Amyloidosis
iImmunoglobulin light chains -- multiple m
Secondary Amyloidosis
deposition of protein other than immunoglobulin
senile
familial
chronic inflammatory process

Restriction caused by replacement of normal myocardial
elements by infiltrative interstitial deposits






CMR is a sensitive diagnostic technique for
amyloid cardiomyopathy. Late gadolinium
enhancement (LGE) has been shown in >80% of
patients, including patients without evidence of
this disorder by echocardiography

pOosifron emission tomography (PET).

1osis of this condition still

AMYLOID



Therapy of light-chain amyloidosis includes
autologous bone marrow stem cell
transplantation and drugs that include
dexamethasone, melphalan, immunomodulatory
agents, and the proteasome inhibitor

AMYLOID TREATMENT




W Restriction
B Conduction System Disease

B \entricular Arrhythmias (Sudden Cardiac Death)

Current therapy involves glucocorticoids, supplemegnted by
other Immunosuppressive agents if necessary.
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Secondary
Semilunar valves elastomyofibrosis
uninvolved
Mitral
posterior

Fibrosed

_ endocardium
Tricuspid

posterior

Normal

_ coronary artery
Thick mass

junction of Mural thrombus (41%)
inflow-outflow tract

Fibrosed myocardium

Thickening of basal inferior wall
endocardial deposition of thrombus
apical obliteration

mitral regurgitation

80-90% die within 1-2 years



PATHOPHYSIOLOGY OF
RESTRICTION

+ Jugular vein distension

—> +Hepatomegaly & ascites
congestion + Peripheral edema

Diastolic Venous
ventricular ——>
/ pressure

Rigid
Myocardium

‘Ventriculat ; ‘CO > + Weakness

filling + Fatigue

Elevated systemic and pulmonary venous pressur
right and left sided congestion
reduced ventricular cavity size with ¢SV and 1 CO



Peripheral e
Ascites/Hepatomegaly

Fatigue/ \exercise tolerance /

Clinically mimics constrictive Pericarditis



restrictiv

hemodynamics

Endomyocardial biopsy-
definite Dx of restrictive pathology




CARDIAC CATHETERIZATION

ECG
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rapid ventricudar filling

liant myocardium



Hemochromatosis (chelation, phle

Sarcoidosis (steroids)

Diuretics, and other treatment options for HF /

Pacemaker for conduction system disease
Anticoagulation for thrombus

Transplant is the best treatment



lum of RV free wall replaced:




Abnormalities in intercellular adhesion molecules,
desmosomes, cause cell death and fibrofatty replacement.

These abnormalities are caused by mutations in genes,
such as PKP2 and DSP, encoding plakophilin 2 and

desmoplaking, respectively. Inheritance in most cases is by
Mendelian dominant transmission.

The epsilon wave of delayed repolarization following the
complex is helpful in diagnosis.

agnetic resonance (CMR)



ARVD ECG-EPSILON WAVE /



Treatment consists of the cessation of heavy
physical exertion and competitive athlefics.

recurrent ventricular tachycardia, epicardial
catheter ablation may be effective. Implantation
of a cardioverter/defibrillator is indicated in
patients who have experienced ventricular

fibrillation or refractory ventricular tachycardia.

vith intfractable HF may require cardiac

ARVD TREATMENT






Diagnostic Criteria

> 1inent frabeculations, deep recesses in



LV NONCOMPACTION



THANK YOU




