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Heart Failure
• The inability of the heart to maintain an output adequate to maintain the

metabolic demands of the body.

• Heart failure may result from a primary abnormality of the heart muscle—for
example, an infarction—that impairs ventricular function and prevents the heart
from pumping enough blood.









What is HF

• Complex syndrome that can result from any structural or functional cardiac disorder that
impairs the ability of the heart to function as a pump to support physiological
circulation.

• Heart failure may also be caused by problems unrelated to MI:

Mechanical disturbances in ventricular filling during diastole, due to blood volume that’s
too low for the ventricle to pump.

Systolic hemodynamic disturbances—such as excessive cardiac workload caused by
volume overload or pressure overload—limit the heart’s pumping ability.



https://prescriptionhope.com/blog-different-types-of-heart-disease/



https://slideplayer.com/slide/6393321/

 Compensated 
and 

Decompensated 
Heart Failure



Pathophysiology
• Main Causes of  Heart Failure:
 Ischemic Heart Disease (35-40%)

 Cardiomyopathy (dilated) (30-34%)

 Hypertension (15-20%)

• Other Causes:
 Valvular Heart Disease.

 Congenital Heart Disease.

 Alcohol and Drugs.

 Arrhythmias.



Pathophysiological Changes in HF

• Ventricular Dilatation.

• Myocyte Hypertrophy.

• Salt and Water Retention.

• Sympathetic Stimulation.

• Peripheral Vasoconstriction.



 Signs:
• Cardiomegaly.

• Elevated Jugular Venous Pressure.

• Tachycardia.

• Hypotension.

• Bi-basal crackles.

• Pleural effusion.

• Ankle Edema.

• Ascites.

• Tender hepatomegaly.

 Symptoms:
• Exertional Dyspnea.

• Orthopnea.

• Paroxysmal Nocturnal Dyspnea.



 Edema
 Bilateral lower extremity edema

 Hypertension
 Hypertrophic Cardiomyopathy





Classification of  HF:

I. No limitation. Normal physical exercise doesn’t cause fatigue, dyspnea or
palpitations.

II. Mild limitation. Comfortable at rest but normal physical activity produces
fatigue, dyspnea or palpitations.

III. Marked limitation. Comfortable at rest but gentle physical activity produces
marked symptoms of HF.

IV. Symptoms of HF occur at rest and are exacerbated by any physical activity.



Point of  maximum Impulse (PMI)

• The apex beat, also called the point of maximum impulse (PMI), is the furthermost point
outwards (laterally) and downwards (inferiorly) from the sternum at which the cardiac impulse
can be felt. The cardiac impulse is the result of the heart rotating, moving forward, and striking
against the chest wall during systole.

• The normal apex beat can be palpated in the precordium left 5th intercostal space, at the
point of intersection with the left midclavicular line. In children the apex beat occurs in the fourth
rib interspace medial to the nipple. The apex beat may also be found at abnormal locations;
in many cases of dextrocardia, the apex beat may be felt on the right side. Lateral and/or
inferior displacement of the apex beat usually indicates enlargement of the heart.



Compensatory Mechanisms

Increased Heart Rate:
• Sympathetic = Norepinephrine

Dilation:
• Frank Starling = Contractility

Neurohormonal:
• Redistribution of  Blood to the Brain
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CHF Vicious Cycle
Low Output

Increased Preload      Increased Afterload Norepinephrine

Increased Salt Vasoconstriction Renal Blood Flow

Renin

Angiotensin I

Angiotensin II

Aldosterone



 Infiltration of  Interstitial Space
 Normal 

Micro-anatomy

 Micro-anatomy 
with fluid 
movement.



Acute Pulmonary Edema
a true life-threatening emergency



 Treatment
• Prevention. Control of  risk factors
• Lifestyle.
• Treat etiologic cause / aggravating factors.
• Drug therapy.
• Personal care. Teamwork.

• Revascularization if  ischemia causes HF.
• ICD (Implantable Cardiac Defibrillator).
• Ventricular resyncronization.
• Ventricular assist devices.
• Heart transplant.
• Artificial heart.
• Neoangiogenesis, Gene therapy
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Treatment- Pharmacologic Therapy
 Diuretics

 ACE inhibitors

 Beta Blockers

 Digitalis

 Spironolactone

 Others



Thank You




