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When the Pump 
FAILS:
Mechanisms of Heart 
Failure

Jennifer Grady-Holmes CVT, VTS (ECC)
Brittney D’Amelio CVT, VTS (ECC)

Cardiovascular System 

Function of the Heart

•Maintain bloodflow to the lungs
•Maintain bloodflow to the body
•Oxygen delivery to tissues

            PERFUSION!
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The Pump 

• Right Heart

•Pumps blood to the lungs 
•Right atrium→ to the right ventricle

•Right ventricle→ to the lungs 

• Left Heart
•Pumps blood to the body

•Left atrium→ to the left ventricle
•Left ventricle→ to the body 

The Pump

Conduction System 
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Conduction System 

• SA Node initiates heart’s electr ical activity
• Impulse  spreads through the atria causing atrial 

contraction

• P wave

• Electrical activity continues to the AV Node 
• Allows complete atrial contraction 

• Impulse travels through the ventricles 
• Bundle of HIS and Purkinje Fibers

• Allows ventricular contraction 

• Ventricular repolarization occurs 
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Heart Failure

•Decreased blood leaving the heart

•DECREASED PERFUSION

•Body tries to compensate

•Until it can’t…..

Heart Failure

•Usually results from an acute exacerbation of an 
underlying problem

•Types of heart failure 
•Low output (forward) failure
• Inability to pump b lood  forward from the lef t ventricle to 
systemic circulation

•Right or Left congestive (backward) failure
• Left-side d CHF→ pu lmonary edema, crackles

•Right-side d CHF→ ascites, jugular d istention

•Cardiac output is reduced due to heart failure

Heart Failure

•Congestive Heart Failure
•Na+ and H2O retention
•Fluid overload d/t increased volume 
•Pulmonary Edema→ flu id collection  with in the lungs

•Pleural Effusion → flu id collection  around the lungs (ple ural 
space)

•Ascites → abdominal f luid 
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Heart Failure

•WHY does the heart fail?

•Cardiomyopathy

•Valvular Disease

•Pericardial Disease

•Conduction System Failure 

•Congenital Defects

Heart Failure

• Cardiomyopathy
•Hypertrophic

•Ventricular  hypertrophy

•Thicken ing

• Im paired f illing 

•Decreased SV and CO

•Decreased relaxation 

Heart Failure

• Cardiomyopathy
•Dilated

• Enlarged  chambers

• Im paired contractility and 
empt ying

• Increase in com pliance

•Decrease in  SV and CO
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Heart Failure

• Valvular Disease
• Ste nosis
•Thickening of valves

•Regurgitation
• Blood leaks bac kward 

•Prolapse

•  Valves become floppy
• Inability to properly close 

Heart Failure

• Valvular Disease
•Decrease in  SV and MAP

•Vasoconstriction

• Increase in N a and H2O 
retention

• Increase in CO and BP

Heart Failure

•Pericardial Disease
•Pericardial effusion
•Build-up of fluid surrounding
 the heart
•Cardiac compression 

•Decreased ventricular fill ing

• Inabil ity to pump blood 
forward 
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Heart Failure

• Conduction System Failure

• Arrhythmias 
•Tachyarrhythmia ---Too fast

•Bradyarrhythmia –Too slow

Heart Failure

• Congenital Defects
•Patent Ductus Arteriosus

•Ox ygenated blood m ixes
with blood  low in oxygen

Heart Failure

• Congenital Defects
•Patent Ductus Arteriosus

•Ox ygenated blood m ixes
with blood  low in oxygen

•Tetralogy of Fallot

•Ventricular  septal de fect

•Overr iding aorta

•Pulmonary ste nosis

•R ventricular  hypertrophy  
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Cardiogenic Shock

•Primary cardiac problem is responsible for 
inadequate systemic perfusion
•Metabolic needs of the body are not met due to 
cardiac dysfunction

•Confirmed when a patient has “poor cardiac 
output and evidence of tissue hypoxia in the 
presence of adequate intravascular volume”

Clinical Signs 

• Dyspnea 

• Orthopnea

• Restlessness

• Hemoptysis

• Tachypnea

• Coughing

• Lethargy

• Cyanotic mucous 
           membranes 

The Physical Exam 

Perfusion Parameters

•Mucous Membranes
•Color

•Capillary Refill Time (CRT)

•Peripheral Pulses
•Rate and quality
•Deficits, bounding, weak
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The Physical Exam

Auscultation

•Rate, rhythm, character

•Pulses should be synchronous

•Precordial thrill 

The Physical Exam

•Auscultation
•Rate is determined by sinoatrial node
•Normal vs. Abnormal

•Arrhythmias
• Electrocardiograph

The Physical Exam

•Auscultation
•Rhythm 
•Regular  vs . Irregular

• First and  second  heart s ounds

• 1st sound  is the beginning of 
systol e

•Closure of  mitral and  tricuspid  
valves  (“ LUB” )

•Ventricular  contraction  occurs

See full size 
image

http://www.veccs.org/
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The Physical Exam

•Auscultation
•Rhythm 
•Regular  vs . Irregular

• First and  second  heart s ounds

• 2nd sound  is the end of  systole

•Closure of  aortic and  pulmonic 
valves  (“ DUB”)

•Atrial cont raction occurs

•Diastole

The Physical Exam

•Auscultation
•Murmur
•Turbu lent blood f low

• “Leaky valves”

•Gallop
•Third or fourth  heart s ounds caused  by vibration  of 
the ventr icular walls

Treatment Interventions

•Therapeutic
•Low stress
•Oxygen therapy

•IV access

•Diagnostic
•Blood Pressure
•Chest radiographs

•ECG
•Echocardiogram
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Treatment Interventions 

• Oxygen, oxygen, more oxygen 

• Diuretics
• Increase elimination of fluid

•Reduce s Na+ and K+ reabsorption, 
decrease s H2O reabsorption 

• Furose mide, Spironalactone  

• Vasodilators
• Im prove cardiac emptying

•Decrease after load 

•Amlod ipine, Enalapril, 
Nitroprusside 

Treatment Interventions 

• Antiarrhythmics
• Lidocaine

•Beta-blockers

•Calcium channel blockers

• Positive Inotropes
• Strengthen  heart muscle

•Pimobendan, dobutamine

The Heart of the Matter…

•Nursing Care
•Normal vs. Abnormal
•Observation and  Auscultation 

•Know your patient 
• Low stress 

•Know your options
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The Heart of the Matter…

THANK 

YOU!!
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