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Cardiomyopathy

» Cardio-myo-pathies describes cardiac muscle diseases resulting in
myocardial dysfunction

~ DESCRIBES a VARIETY of ISSUES that
RESULT from DISEASE of the MYOCARDIUM

< CARDIOMYOPATHY

DEVELOPS to COMPENSATE w
for UNDERLYING DISEASE DEVELOPS by ITSELF

e.9. HYPERTENSION or
VALVE DISEASES

|

SECONDARY
CARDIOMYOPATHY

Are diseases

PRIMARY
CARDIOMYOPATHY



@ We are looking to a cross section from left side @

# Hypertrophy mainly in the
left ventricle and venticular

septum .
ﬁ Diastolic dysfunction

Normal Dilated
cardiomyopathy

Hypertrophic Restrictive
cardiomyopathy cardiomyopathy

Fig. 11.23 The three major forms of cardiomyopathy. Dilated cardiomyopa-
thy leads primarily to systolic dysfunction, whereas restrictive and hypertro-
phic cardiomyopathies result in diastolic dysfunction. Note the changes in

atrial and/or ventricular dilation and in ventricular wall thickness. Ao, Aorta;

LA, left atrium; LV, left ventricle.

3 All the heart 4 champers are
dilated .
Systolic dysfunction

y Restrictive =it limits

¥ Looks like normal
heart.

& When there is restriction in
ventricle ...the blood during
diastol cant enter the left
ventricl .....so the blood will
acummulate in left atrium
leading to left atrial
dialation .

& Diastolic dysfunction



Cardiomyopathy

Cardiomyopathy
“ ﬁ 1. Dilated Cardiomyopathy (Most
40 common; approx. 90%)
% 2. Hypertrophic Cardiomyopathy
Normal Hypertrophic Restrictive Dilated 3. Restrictive Cardiomyopathy

Heart Cardiomyopathy Cardiomyopathy Cardiomyopathy




Cardiomyopathy

Cardiomyopathy

Apical, Long Axis, Three Chamber View

1. Dilated Cardiomyopathy (Most
common; approx. 90%)

2. Hypertrophic Cardiomyopathy

Normal Hypertrophic Restrictive Dilated : : H
Heart Cardiomyopathy Cardiomyopathy Cardiomyopathy 3 ‘ Re St rl Ct ive Ca rd 10 myo p da t hy




Dilated cardiomyopathy Dilated
A\l Cardiomyopathy

contactile Jhu 4lSdal) gz A i) Al
The myocardiam Can be strethched and filled with blood as normal durring diastol ,but
the problem appears durring systole when the heart need to contarct the EF is affected .

A8 by (s S8 e diastol J) U (lds (Dilation .Jeas) gesin il & g, I8 L SV
. didall; dialation Al sman Gl (g g 5 dslia 03 434S Alia g asal)
S0, fEDV [ \EF ,AJ el L sa il Lgliay U pl) 43S 5 57

" Progressive cardiac dilation, usually

\r/]Veakened with concurrent hypertrophy
eart

muscle Results in systolic dysfunction
(ventricles cannot pump), leading to
bi-ventricular CHF ? dilation ja s

fibrosis btwn myocardial Fibers . Jta

So the fibers won’t be attatched to each other.
E n Ia rg ed ( the ventricle can not pump)
H eading to bilateral congestive
ventricle Lead B

= All chambers are dilated - Lixe ballon




Dilated Cardiomyopathy DCM

Heart with Dilated

Normal Heart Cardiomyopathy

Chambers relax and fill, Muscie fibers have stretched.
then contract and pump. Heart chambers enlarge.



Dilated Cardiomyopathy
Causes

Sarcolemma

Cytoplasma Dystrophin '
T e = Most common: no cause (idiopathic)
) . 4. 4 % 1. Genetic causes.
Thin filament ._r‘,,;.u?;;;./;'-;';", SNOOSN 6
- Hereditary in 20% to 50% of cases
Thick filament a-Tropomyosin
I Phospholamban B-Myosin heavy chain /) - Over 40 genes are known to be mutatEd
ochondria Caz /’
@% s (@ - Autosomal dominant (AD) inheritance: mutations in
tcam oo > encoding cytoskeletal proteins, or proteins that link the
b sarcomere to the cytoskeleton (e.g., a-cardiac actin).
<
"7 - X-linked: dystrophin gene mutations (Duchenne muscular
dystrophy: DMD) — They have problems



Dilated Cardiomyopathy DCM
Causes (cont.)

2. Infections (myocarditis):

V? The most common cause

- Coxsackievirus B and other enteroviruses, also Chagas disease (parasitic) Trypanosoma cruszi

V4
- Myocarditis; most common cause is coxsackievirus; acutely, it can cause death; in chronic
—_— _—

cases, it can cause dilated cardiomyopathy

3. Alcohol or other toxic exposure:

- Alcohol and its metabolites (especially acetaldehyde) have a direct toxic effect on myocardium

4. Medications: Doxorubicin (Adriamycin) and cocaine - Chemotheraputic agent
5. Thiamine B1 deficiency (Wet Beri Beri) V.B1 deficiency
Wet beri beri Dry beri berl



Dilated Cardiomyopathy DCM
Causes (cont.)

»Y,
5. Peripartum cardiomyopathy:

- Occurs late in gestation or several weeks to months postpartum.

- Pathogenesis is multifactorial

- Approximately half of tShese patient spontaneously recover normal function
D,

6. Iron overload in the heart (hemochromatosis) © HLS J slisd
\-ﬁ Patients with thalasemia need frequent



Dilated Cardiomyopathy DCM
Morphology

» The heart is enlarged (up to 2-3 times the normal weight) , with dilation of all
chambers

» Mural thrombi are often present and may be a source of thromboemboli.

| > stasis smasd el lecighy Gl pdl alins
So mural thrombi formatio

Histologic abnormalities are nonspecific:
» Myocytes exhibit hypertrophy with enlarged nuclei.

» Variable interstitial fibrosis



Dilated Cardiomyopathy
Morphology

A. Four-chamber dilatation &
hypertrophy, with a small mural
thrombus (arrow) in the apex of the LV.
There was no coronary artery disease.

‘ : g o)
: N7 b ‘
1

& \ ‘\o‘ ,  ’ b ./-‘.,‘l ; ox: .' AFI
QIR ‘i«*"\%q B. Typical myocyte hypertrophy &
SO REATRAL t’ AN interstitial fibrosis (Masson trichrome

Small mural thrombi  Fibrosis stain collagen blue).
Hypertrophi myocyte conductivity btwn myocyte J! 3= fibrosis J) 1529

arrythmia s Juia) & G




Dilated Cardiomyopathy DCM
Clinical features

) DCM occurs at any age, but most commonly between 20-50 years.

) Pati ' ' i-CHF, including dyspnea, easy
fati gad bil |ty Cogestive

] The fundamental defect in DCM is ineffective contraction.

) In end-stage DCM :the cardiac ejection fraction typically is less than 25%
(normal 50% to 65%)

How to diagnose :
lhistory

2. ECG abnormality
3.eco-cardiogram



Dilated Cardiomyopathy DCM
Clinical features

Complications:

> Mitral and tricuspid regurgitatioAn/\""”"“usdew*

» Arrhythmia (heart's conduction system is stretched up)

*»»_Half of the patients die within 2 years, and only 25% survive longer than 5 years

*»» Death usually is due to progressive cardiac failure or arrhythmia.

. . . o _ege The drugs only reduce
¢ Cardiac transplantation is the only definitive treatment. <«



Cardiomyopathy

Cardiomyopathy

Apical, Long Axis, Three Chamber View

“ 1. Dilated Cardiomyopathy (Most
40 common; approx. 90%)
% 2. Hypertrophic Cardiomyopathy
Normal Hypertrophic Restrictive Dilated 3. Restrictive Ca rdiomyopathy

Heart Cardiomyopathy Cardiomyopathy Cardiomyopathy




2. Hypertrophic Cardiomyopathy e o

.
dyastolics JL ;< dSall 549 Cardiomyopathy (o (Sl ¢ il
1-effect left side only (massive hypertrophy in LV
Right side > normal

2- hypertrophy in ventricular suptum

L4

)Sm..\" Contracki L"l.l.a.llo 3
G;:ﬁ:' w c_l:"au—l'-l—ﬁ.s

Sshrachie 4 chamber size very small
diastolic filling 5 41S4a gaie U
stroke volume will decrease u=lasil ) (525 12
S-hypertrophic muscle

ischemia sdic juay (Sae A& LB gl 23l s blood LS L,



Hypertrophic Cardiomyopathy(HCM)
Also called Hypertrophic obstructive cardiomyopathy
(HOCM)

HCM is characterized by: Normel Sialil i
@QHCM aie  Sal glic agdY) Gailad 30 Jsm A

1. Massive LV & IVS myocardial hypertrophy

2. Defective diastolic filling

3. Ventricular outflow obstruction

1 Heart is thick-walled, heavy, and
hypercontractile

[ Systolic function usually is preserved , but the
myocardium does not relax




Hypertrophic Cardiomyopathy(HCM)
Causes

Most common cause s hereditarx and is due to autosomal dominant

mutations In sarcomere proteins

proteins 3 Js3 (e 2l 5 sl A mutations G yray (i

Disorder of sarcomeric proteins:
{

- B-myosin heavy chain is most frequently affected

A 2
- Myosin-binding protein C and troponin T.

Mutations in these three genes account for 70% to 80% of all cases of HCM.
A~ ——TTTT



Hypertrophic Cardiomyopathy(HCM)
Morphology

. Massive myocardial hypertrophy without ventricular
dilation.

J Disproportionate thickening of the ventricular septum
relative to the left ventricle free wall (Asymmetric septal
hypertrophy)

J On longitudinal sectioning, the ventricular cavity loses
its usual round-to-ovoid shape and is compressed into a
“banana-like” configuration.




Hypertrophic Cardiomyopathy(HCM)
Morphology

il epadaia (558 CO A o Aanh ejection fraction I 43 Jaadliy aca i (5

¢
"

Fah 5 i) | Sabac | (5 AL Lgdy L5 adle g ) aall 2 Slal 43y
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diastolic dysfunction < sdi il clgad anll a4} 1oy 488 e Aalaiall (gla
Lt 3 L A8Y 5 catrium ) s ventricle J dwsd (e J sl 43 Cajaiy Ual
pulmonary edema, shortness of breath, etc... pall aSI i juay aall dnia A
AL atriym A & Wz g lung sdic ‘).._1..\4:.15 Hypertrophic cardiomyopathy

A. Contact of the anterior mitral leaflet
with the septum during ventricular
systole, correlate with functional left
ventricular outflow tract obstruction.
ﬁ Venturi effect

Small left
ventricle

B. Histologic features:

* Marked myocyte hypertrophy ’
« Haphazard myocyte disarrayJss olail, Al als o
* Interstitial fibrosis . ) A e

arithmetic @ie 05Ss fibrosrs s 0sSe s el



Hypertrophic Cardiomyopathy(HCM)
Morphology




Hypertrophic Cardiomyopathy(HCM)
Clinical features

= Can present at any age but it typically manifests during the post pubertal
growth spurt.

= Massively hypertrophied left ventricle that paradoxically provides a markedly
reduced stroke volume due to impaired diastolic filling and overall smaller
chamber size.

alasl

= Patients can present with syncope during exercise

= Reduced cardiac output exertional dyspnea, with a harsh systolic ejection
murmur.




Hypertrophic Cardiomyopathy(HCM)

Clinical features

= Myocardial

B

ischemia, even in the ahsence of concomitant CAD, due to

combination of massive hypertrophy, high left ventricular pressures, and

compromised intramural arteries.

odu=>glldasll
ledog b
Syl ded 0



Hypertrophic Cardiomyopathy(HCM)

Clinical featureﬂ\%mﬁ O ol el s
|- Bor Cot Channelg blecker

Major clinical problems: 2 - guyja{j —>Cud paff‘
From SUP*”m

) Arrythmias: such as atrial and ventricular fibrillations
J CHF

1 Sudden death: HCM is an important cause of sudden cardiac death, one third of sudden
cardiac death in|athletes under the age of 35

) Most patients are improved by therapy that promotes ventricular relaxation

) Partial surgical excision of septal muscle also can relieve the outflow tract obstruction.



Cardiomyopathy

Cardiomyopathy

Apical, Long Axis, Three Chamber View

“ 1. Dilated Cardiomyopathy (Most
40 common; approx. 90%)
% 2. Hypertrophic Cardiomyopathy

Dilated
Cardiomyopathy

Restrictive

Cardiomyopathy

Normal Hypertrophic
Heart Cardiomyopathy




Restrictive Cardiomyopathy

X}, Primary decrease in ventricular compliance, resulting in impaired
ventricular filling during diastole

> normad.

» The contractile (systolic) function of the left ventricle usually is
unaffected.



Restrictive Cardiomyopathy
Causes

Idiopathic or associated with systemic diseases:
< JLacisl

Systemic diseases: LASH Fp

H Amyloidosis~9 a buildup of abnormal amyloid deposits in
the body

N Sarcoidosis ammloma m mwzJ po\H of bogj-> ex: heord
VB Ceammote—s Lanj
d Radiaticﬁbrosis

O

. diloked
) Hemochromatosis —s il (Jaac

restrictive
J Endocardial fibroelastosis (in kids) - there's fibrosis grnd elastosis in endocardium

J Loeffler syndrome W@'nﬂammation of endocardium and myocardium
Fibrosie ¢ uig ¢ Y0% Choges Llle i



( I restrict
dilation
in diastole....

I defy blood flow...
I am stiff and

Strict enough '
I can't handle

Pumping blood..
It's tiring..huffff

Amyloidosis

Sarcoidosis of cardiac muscles
T Endocardial
! ost radiation fibrosis ' '




Restrictive Cardiomyopathy
Morphology =
Nl

Normal Restrictive Cardiomyopathy

Ascending aorta

7 \
u; )

| N |
[ 4 | 3
N
”alﬁ’\ i\

. J — L. atrium
\, 7 A |

Enlarged

,— atrium ’\’9 during diastole of ventricle — atrial try to contract to fill ventricle

and when the ventricle is stiff, the pressure in ventricle is high
—hypertrophy in atrium

J The ventricles are of approximately
normal size or only slightly enlarged

Aortic valve

R. atrium — s

Mitral valve

; \
Tricuspid (A
valve

. Cavities are not dilated, and the
myocardium is firm. = o ol (el

W\ S
R. ventricle ——-—=

g — i  Endomyocardial biopsy often can

septum

walls

reveal a specific etiologic disorder.




Less blood

supply to
body

Buildup
of fluid
in lungs

High
pressure
in atrium

Restrictive
Cardiomyopathy

High pressure
in ventricle

ca

tKidsHealth.




Restrictive Cardiomyopathy
Endomyocardial fibrosis

Endomyocardial fibroelastosis : o
L§ Fibreaic +eeatic = dense HbrosiS

** Most common form of re\st/ri\c’gv\e/cggﬂgmyopathy.

¢ Children and young adults in Africa and other tropical ar%az
% Dense diffuse fibrosis of the ventricular endocardium and subendocardium.

0 299

+** Linked to nutritional deficiencies and/or inflammation related to helminthic
/\/\/\/\/\/\, A N NN

infections N




Restrictive Cardiomyopathy i
Loeffler endo myocarditis

Loeffler end myocarditis:

f*Endo-myocardial fibrosis, hut without geographic predilection.

**Histologic examination: periphniyal hyperleosinophilig and eosinophilic tissue infiltrates

in blo
?Ebm&\& ,

Collection of
interstitial
eosinophils
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https://youtu.be/LRRVZQDjRZNE?si=Z_5tDJOXbT300fJL

https://youtu.be/dMPUNnvPETVk?si=mIB8kPLLAdbOsSDyM






