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Cardiovascular 
System - Disorders

What is it?
A cardiomyopathy is defined as a disorder of 
the cardiac muscle. The word literally means: 
Cardio (heart) -myo- (muscle) -pathy (disease). 
This group of disorders or diseases are 
typically responsible for the failure of the 
heart to do it’s job properly. 

Cardiomyopathies are considered primary 
diseases which means that they are not 
caused or associated with another condition. 

Ischemic cardiomyopathy is caused in cases of 
severe coronary artery disease (CAD) but is 
considered a secondary disease as it occurs 
because of CAD.

The Types
There are generally 3 different types of 
cardiomyopathies and affect the heart in 
different ways.

1. Dilated Cardiomyopathy – Power Failure
2. Restrictive Cardiomyopathy – Small Pump
3. Hypertrophic Cardiomyopathy – Blockage

Each of these types of disease causes 
decreased output in their own separate way.

Dilated Cardiomyopathy
Dilated Cardiomyopathy is a disorder in the 
contraction of the ventricles resulting in 
decreased ejection fraction/blood flow. 

This disease is considered a systolic failure
meaning that the issue arises during the 
ventricular contraction phase of the heart 
cycle. The heart attempts to compensate for 
the reduced ejection fraction by dilating 
(widening) the heart chambers to allow more 
blood in. By doing this it may succeed for 
some time, but consider the following. 

**Please note, the numbers graphed below 
are for illustrative purposes only.**

Notice how the heart must compensate for a 
lower ejection fraction by dilation of the heart 
chambers which allows for more blood. This is 
why it is called Dilated cardiomyopathy, more 
blood in, more blood out. This is not a 
sustainable method of compensation because 
as the heart dilates more and more the 
muscles fibers become strained and contract 
less efficiently.

Dilated cardiomyopathy may be caused by 
genetics (altered muscle proteins), 
inflammation of heart muscle (myocarditis), 
alcohol, pregnancy (not fully understood 
why), and idiopathic (no known reason).

Cardiomyopathies

Ejection Fraction (EF)
When talking about the heart you may hear 

about the “Ejection Fraction”. This is a phrase 
to describe what percentage of blood in the 

ventricles gets pushed out with each 
contraction. Normal ejection fraction for the 

left ventricle is 55-75%. This can be measured 
on an echocardiogram

Ejection 
Fraction

Blood in 
Chambers

Amount 
Ejected per 
contraction

55% (normal) 100mL 55mL

45% (low) 122mL 55mL

35% (critical) 157mL 55mL
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Common signs and symptoms
Dilated cardiomyopathy shares many similar 
symptoms to congestive heart failure. Some 
include:

Diagnosis of Dilated Cardiomyopathy
A number of techniques may be used but as 
with all 3 cardiomyopathies, echocardiogram
is the best diagnostic test for cardiomyopathy
as it can measure the ejection fraction. Some 
other tests might include:
1. Brain Naturistic Peptide (BNP) – will show 

elevations if heart muscle is stretched 
[non-specific test]

2. ECG – will show abnormal results [non-
specific test]

3. Chest X-Ray – will show cardiomegaly
4. Angiogram – to rule out ischemia (lack of 

oxygen to muscle)
5. Biopsy – will show abnormal results [non-

specific test]

A non-specific test is one that will 
indicate the presence of an abnormality, 

but will not pinpoint the cause. For 
example, elevated BNP may indicate 

cardiomyopathy but also heart failure

• Chest Pain
• Syncope (fainting)
• Peripheral Edema 

(swelling in 
arms/legs)

• Ascites (fluid 
swelling in 
abdomen)

• Increased Jugular 
Venous Pressure 
(JVP)

• S3 heart sound
• Cardiomegaly 

(enlarged heart)
• Sudden death

Hypertrophic Cardiomyopathy
This variation or cardiomyopathy involves a 
few different mechanisms. Known as a 
diastolic failure this condition leads to 
difficulty filling the ventricles with blood 
leading to reduced blood flow. 

What causes this? A genetic abnormality of 
the muscle proteins doesn’t allow for proper 
contraction of the heart muscle. The heart 
compensates by hypertrophy (cells getting 
bigger). Specific to hypertrophic 
cardiomyopathy is the asymmetric 
enlargement of the septum (layer between 
right and left heart) that protrudes into the 
left ventricle sometimes blocking the exit 
valve to the aorta (aortic semilunar valve). 

More heart muscle seems like a good thing 
but it’s not. When the heart compensates by 
growing thicker muscle it grows inward into 
the ventricle leaving less space for blood.

Dilated Cardiomyopathy - continued

The S3 heart sound is a sound that   
comes after the “dub”: Lub-Dubda. This 
heart sound comes from blood trying to 
enter a chamber that is still mostly full as 

a result of decreased ejection fraction
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Common signs and symptoms
Hypertrophic cardiomyopathy shares many 
similar symptoms to congestive heart failure. 
Some include:

Diagnosis of Hypertrophic Cardiomyopathy
A number of techniques may be used but as 
with all 3 cardiomyopathies, echocardiogram
is the best diagnostic test for cardiomyopathy
as it can measure the septum to left ventricle 
wall ratio which will be >1.3:1 in hypertrophic 
cardiomyopathy. Some other tests might 
include:
1. ECG – will show normal results
2. Chest X-Ray – will show normal results
3. Blood tests – for genetic contributing 

factors
4. Biopsy – will show “Myofibral disarray” 

[muscle fibers are not lined up, in 
disarray]

Screening for Hypertrophic Cardiomyopathy
Done in young children, look for a systolic 
ejection murmur that increases with bearing 
down (imitate pooping [Valsalva]). This makes 
less blood return to heart which decreases 
heart chamber size and increases the degree 
that the septum obstructs the aortic 
semilunar valve (easier to hear too!). 

• Exertional Dyspnea 
(trouble breathing)

• Chest Pain
• Syncope (fainting)
• Pulmonary Edema 

(fluid in lungs, will 
sound like crackles 
on auscultation)

• Weakness/Fatigue
• S4 heart sound
• Tachycardia 

(increased heart 
rate)

• Bifid carotid pulse
• Sudden death

Hypertrophic Cardiomyopathy - continued

The S4 heart sound is a sound that   
comes before the “lub”: daLub-Dub. This 

heart sound comes from turbulent    
blood flow. This is a very characteristic 

finding in this cardiomyopathy.

Restrictive Cardiomyopathy
This type of cardiomyopathy is a result of the 
heart not being able to relax fully which leads 
to trouble filling up. This is known as a 
diastolic failure.
This might be caused by: 
• Fibrosis - scarring of heart muscle by 

radiation or idiopathic [no known reason]
• Infiltration – particles on heart muscle by 

amyloidosis (abnormal protein produced 
from bone marrow), sarcoidosis (growth 
of inflammatory cells [granulomas]), 
hemochromatosis (iron deposits)

Common signs and symptoms
Hypertrophic cardiomyopathy shares many 
similar symptoms to congestive heart failure. 
Some include:

• Exertional Dyspnea 
(trouble breathing)

• Syncope (fainting)

• Weakness/Fatigue
• S4 heart sound

Bifid Carotid pulse
A bifid carotid is palpated in cases of 
hypertrophic cardiomyopathy. It is 

characterized by a normal upstroke and 
then a secondary pulsation. It’s   

visualized below
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Diagnosis of Restrictive Cardiomyopathy
A number of techniques may be used but as 
with all 3 cardiomyopathies, echocardiogram
is the best diagnostic test for cardiomyopathy
as it can measure the ejection fraction, 
ventricular thickness, and possibly bi-atrial 
enlargement. Some other tests might include:
1. Chest X-Ray – will show normal heart 

size, may show pulmonary congestion
2. ECG – will show low voltage QRS 

complexes due to heart muscle issues
3. Cardiac MRI and Angiogram – to R/O 

pericarditis
4. Cardiac Biopsy – to determine cause

Restrictive Cardiomyopathy - continued

Type of Cardiomyopathy: DCM HCM RCM

Treat Lifestyle

Low Salt Diet X X

Diuretics X X

Treat Pump Failure

Beta Blockers + Calcium channel 
blockers

X (decrease 
oxygen demand 

of heart)

X
(slow down heart to allow time to 

fill up chambers)

Digoxin X (Increases 
contractility)

Pacemaker X (severe cases) X (severe cases)

Septal Reduction X
(inject alcohol or septal 

myomectomy [removal of tissue])

Transplant X X X

Treat Decreased Outflow

ACE inhibitors (decreased 
arteriole pressure = ++ flow)

X X
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Notes:
______________________________                    

______________________________                    

______________________________                    
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______________________________                    

______________________________                    

______________________________
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The following table has been pulled from 
Merck Pro manual App for iPad. It’s a very 
useful resource for many conditions and 
procedures

Method D C M H C M R C M

Pathophysiology Systolic Dysfunction Diastolic + outflow dysfunctions Diastolic Dysfunction

Clinical 

Findings

LV+RV failure, sudden death, 

cardiomegaly, AV valve regurgitation, 

S3 and/or S4

Exertional - Dyspnea, angina, 

syncope, death

Systolic murmur + mitral 

regurgitation murmur, S4

Bifid carotid pulse

Exertional – Dyspnea + 

fatigue

LV and/or RV failure

AV valve regurgitation

ECG
Nonspecific ST and T wave 

abnormalities

Q waves and/or Bundle Branch Block

LV hypertrophy and ischemia

Deep septal Q waves

LV Hypertrophy or Low 

QRS voltage

Echocardiography

Dilated hypokinetic ventricles (under 

contracting) and/or mural thrombus 

(stationary clot)

Low EF and often AV valve 

regurgitation

Hypertrophied ventricle and/or 

mitral systolic anterior motion 

(SAM) and/or asymmetric 

hypertrophy and/or LV gradient

Increased wall thickness 

and/or cavity obliteration

LV diastolic dysfunction

Xray
Cardiomegaly

Pulmonary venous congestion
NO cardiomegaly Mild or NO cardiomegaly

Hemodynamics
Normal or high EDP, low EF, diffusely 

dilated (widespread) hypokinetic 

ventricles, AV valve regurgitation

High EDP (end diastolic 

pressure) and/or outflow 

subvalvular gradient and/or 

mitral regurgitation

Normal or low CO

High EDP, sip and plateau 

diastolic LV pressure curve

Normal or low CO

Prognosis 20% mortality first year, 10% after 1% annual risk sudden death 70% 5-year mortality

Treat

Diuretics, Ace inhibitors, Angiotensin 

II receptor blockers, beta-blockers, 

spironolactone/eplerenone, digoxin, 

ICD (defib) cardiac resync therapy, 

anticoagulants

Beta Blockers and/or Verapamil 

and/or disopyramide and/or 

septal myotomy and/or cardiac 

alcohol ablation

Phlebotomy for 

hemochromatosis

Endocardial resection

Hydroxyurea for hyper-

eosinophilia


