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 By the end of this lecture, you will be able 

to:
◦ Define Heart failure (Congestive heart failure)

◦ Effects of cardiac failure

◦ Differentiate between right sided & left sided 
heart failure.



 Inability of the Cardiac output to keep pace with 

the body’s demands for supplies and removal of 

wastes. 



• Results from any structural or functional 
abnormality that impairs the ability of the 
ventricle to eject blood (Systolic Heart 
Failure) or to fill with blood (Diastolic Heart 
Failure).



 Any heart condition that reduces the ability of the 

heart to pump enough blood to meet the body’s 

needs. 

 Causes…………..



Damaged heart 
valves

Any other 
disease

Cardiac 
Tamponade

Vitamin B1 
deficiency

Primary Cardiac 
muscle disease

Reduced 
contractility of the 
myocardium b/c of 

diminished 
coronary blood flow





ACUTE HEART 
FAILURE

Damming of 
blood in the veins

Reduced Cardiac 
output

Increased venous 
pressure







Compensatory 
Mechanisms

Baroreceptor 
reflex

CNS 
Ischemic 
response

Chemorecept
or reflex

Sympathetic 
Nervous system

• SNS become strongly activated within a few seconds. 
• PNS signals to the heart become inhibited at the same time.

• SNS also increases Venous return.



 With fall of CO different circulatory reflexes are 
activated, like baroreceptor reflex , chemoreceptor 
reflexes and CNS ischemic reflex . Strong sympathetic 
stimulation has two major effects on circulation

1. Effect on heart

2. Effect on circulation

The sympathetic reflexes become maximally developed in 
about 30 seconds.



• Strongly stimulated by sympathetic 
stimulation, in this way partially compensating 
for the nonfunctional muscle. 

• Thus, the heart becomes a stronger pump as a 
result of sympathetic stimulation



• Sympathetic stimulation also increases venous 
return because it increases the tone of most of 
the blood vessels of the circulation, especially the 
veins, raising the mean systemic filling pressure 
to 12 to 14 mm Hg, almost 100 percent above 
normal

• the damaged heart becomes primed with more 
inflowing blood than usual, and the right atrial 
pressure rises still further, which helps the heart 
to pump still larger quantities of blood. 



After the first few minutes of an acute heart 
attack, a prolonged semi-chronic state begins, 
characterized mainly by two events:

1. Retention of fluid by the kidneys and 

2. Varying degrees of recovery of the heart 
itself over a period of weeks to months



When the cardiac output falls to 50 to 60 % of 
normal, three effects occur

1. Glomerular filtration is reduced

2. Angiotensin 2 is released

3. ADH is secreted

All these effects help in increasing the 
reabsorption of Na and water by nephrons, so 
blood volume increase followed by increase 
venous return so as a result, CO increases



Increasing the workload.

Overstretching of the heart.

Filtration of fluids into the 

lungs.

Development of extensive 

edema. 





 Usually, varying degrees of recovery of the heart 
occurs itself over a period of weeks to months after 
cardiac failure.

 New collateral blood vessels.

 Undamaged portion hypertrophies. 

 Recovery?

 Recovery occurs during the first few days and weeks.

 Most recovery in 5-7 weeks, although mild degree of 
additional recovery may continue for months. 



 When normal CO is restored by acute and chronic 
compensatory mechanisms after cardiac failure this is 
called Compensated Heart Failure.

 Aggravated by: 



 If heart is severely damaged no amount of 
compensation can help this weakened heart to pump 
normally. So, the kidneys continue to retain fluid 
resulting in edema and eventually leads to death. 

 This is called Decompensated CF











 Decompensation process can be stopped by:

1. Strengthening of the heart

2. Administering diuretic drugs











▪ Unilateral Cardiac Failure:
Only one side of the heart is failed it may be:

1.Right HF due to congenital heart disease on right side

2.Left HF due to coronary thrombosis

▪ Bilateral Cardiac Failure:

Both sides of the heart are not functioning



Unilateral Left heart failure:

When only left side fails --- blood continue to be pumped into

lungs --- blood is dammed up in pulmonary circulation ---

mean pulmonary filling pressure increase 

Results:

Pulmonary vessels enlarge --- pulmonary vascular

Congestion

Pulmonary capillary pressure increase --- fluid leaks from

pulmonary capillary into interstitial space --- pulmonary

edema
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When only right side fails --- blood is not pumped 

adequately

from systemic circulation into lungs

Acute Effects:

Dec CO

No significant systemic congestion & edema

Chronic Effects:

Dec CO --- fluid retention by kidneys

Progressive development of systemic congestion & edema
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Cardiomegaly/ventricular remodeling occurs as heart overworked> changes in size, shape, and 

function of heart after injury to left ventricle. Injury due to acute myocardial infarction or due to 

causes that inc. pressure or volume overload as in Heart failure 

http://en.wikipedia.org/wiki/Left_ventricle
http://en.wikipedia.org/wiki/Acute_myocardial_infarction




High CO Failure or Over Loading of Heart:

Inc venous return that can not be pumped by the heart

Caused by:

Dec total peripheral resistance in:

1. Beriberi

2. Thyrotoxicosis

3. Atrerio – venous fistula



 Cardiogenic shock is defined as a systolic blood 

pressure of less than 90 mmHg for at least 30 

minutes, which is secondary to myocardial 

dysfunction. It is associated with clinical signs of 

hypoperfusion, which include: 

 decreased urine output, 

 altered mental status and 

 peripheral vasoconstriction

Survival Rate…………..









 When heart fails suddenly --- decrease CO--
baroreceptor, chemoreceptor reflexes, CNS 
ischemic response etc. initiated --- strong 
sympathetic stimulation causes:

• Inc force of heart contraction

• Inc heart rate

• Inc blood vessel tone

• Inc Mean Systemic Filling Pressure

• Inc venous return

• Inc cardiac output













Compensated Heart Failure:

When CO is brought to normal by acute & chronic 

compensatory mechanism after heart failure 

Characteristic:

Inc Rt Atrial pressure



Decompensated Heart Failure:

If a heart is severely damaged that sympathetic reflexes & 

renal fluid retention compensatory mechanisms can not 

bring CO to normal, so that kidneys continue to retain fluid 

resulting in edema & death

Characteristics:

Deterioration of myocardium



Peripheral edema in cardiac failure:

Edema in CF is caused by fluid retention by kidneys that 

increase MSP & capillary pressure

Causes of renal retention of fluid:

1. Dec GFR due to  Dec arterial pressure and

Intense sympathetic constriction of afferent arterioles 

2.Activation of renin angiotensin system 

3. Aldosterone secretion

4. ADH secretion & increase tubular reabsorption of water



•A temporary overload on already weak left ventricle (as in 

exercise , emotion  etc.)

•Increase venous return 

•Blood dam in lungs due to limited pumping capability of left 

heart 

•Increase blood in lungs elevate pulmonary capillary 

pressure

•Fluid leak into lung tissue & alveoli (pulmonary edema)



• Decrease oxygenation of blood due to fluid in 

alveoli

• Decrease peripheral resistance due to decrease 

oxygenation of blood

• Further increase in venous return

• Further damming of blood in lungs & so on



Deterioration of Heart in Chronic Heart

Failure:

• Dec blood flow to coronary system 

• Subendocardial portion of myocardium dies

• Replaced by fibrous tissue 

• Further weakening of heart

• Further decrease in coronary blood flow

• Vicious cycle leads to death





Cardiac Reserve:

Maximum % of CO that can increase above normal is called 

cardiac reserve

Value:

• Normal Adults 300-400%

• Athletes  = 500-600%

Causes:

Factors that prevent the heart from pumping blood 

satisfactorily 

Test:

Calculated by exercise test





 A.  Normal cardiac out 
put curve, normal 
venous return.     

 B. Acute heart attack

 C. sympathetic 
stimulation.

 D. During ensuing 
weeks. 









  Fluid load,  Preload,  Afterload

 Improve contractility

  Workload of the heart
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ACE inhibitors &  Diuretics

Digoxin

Dobutamine

“Blockers”
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