Cardiac failure ( Heart failure)

You should know:

1. Basics of pathofysiology.

2. Pathofysiology characteristics of each one

3. Diagnostic methods

4. Basics of Therapy

Pathophysiology

Heart failure is a result of any of heart condition´that reduce the ability of heart as a pump.

The heart is unable to suply the peripheral tissues with the blood in amount , which is necessary to their normal function.

Under normal circumstances, this ability is corelated by three factors:

1. Preload - the volum of blood in the end of diastola.

  
 
( According to Frank-Starling mechanism, if the sarkomera before 



contraction is longer, the contraction after is stronger) The final amount of



blood given by the atral action is the impulse for contraction of the ventricle.

2. Afterload - the resistence against which the heart contracts ( the pressure in aorta)



The compensatory mechanism  is first lower systolic residual volum, so the



 next beat the diastolic filing is higher and that cause stronger action.

3. The contractility of myocard - the ability to immediate contraction -  is based on the activity



 of sympathic nerves in the heart, but can be caused also by katecholamines 


in blood, is increased by glycosides ( Digoxin) and isoprenalin. On the other 


hand, it is  decreased by beta-bblockers, hypoxia or chinidin.

1. Hypertrophy of heart muscle - in the start it is a positive compesation, but after while, when the muscle is too thick, the hypoxemia and fibrosis can occur, which leads to innefective work

2. Dilatation - to certain point, the dilatation is normal reaction to increase of volum. But when the dilatation is bigger than the volum is, it is inefective. 

3. Both those mechanism are in fact result of decreased contractility of myocard.  The reason can be the defedt of connection between excitation and contraction, defects in ATPasis activity, decreas of catecholamin´s deposits in the heart.

Classification;

1. Left - ventricular failure (LV failure)

2. Right- ventricular failure ( RV failure)

3. Biventricular failure ( BV failure)

Acute compensation of moderate generalized heart failure

When the pumping function is damaged, than occurs:

a. reduced cardiac output

b. damming of blood  in the veins resulting in increased systemic venous pressure

This leads to

a. compensation by sympathetic reflexes- baroreceptor reflex, chemoreceptor relfex, central venous ischemic response- those all leads to major activity of symphaticus, which increase the contractility of myocard and peripheral vasoconstriction. That leads to increase of venous retutn and higher amount of blood in a ventricles.

This happened in first few minutes, than other , chronic stage of the failure comes:
1. Compensation by Renal retention of fluid -

a. low cardial output leeds to reduce glomerular flitration by reduced arterial pressure and by symphathetic constriction of the arterioles in kidneys

b. reduced blood flow to kidneys kauses increase of renin output, this is the reason of angiotensin increase, who has dirrect impact to renal arterioles and decreas the flows in kidneys.

c. The large amounts of aldosteron are secreted to adrenal cortex, that leads to reabsorbtion of sodium in renal tubulus and water reabsorbtion

First, this mechanism leads to more efective work of the heart, but after several weeks, it leads to weakning of the heart, filtration of the fluid to the lungs and causing pulmonary oedema, extensive deoxygenation and also often edemema in all peripheral tissues.

Very often, the failure is bilateral, but sometimes, especially on the start, the failure might look like unilateral.

1. LV failure - pulmonary edema - aortal stenosis or insuficiency, system hypertension, mitral insuficiency

2. RV failure - peripheral cyanosis, ascites, edema of the lower limbs.- pulmonary hypertension, pulmonar embolism

Clinical picture:

LV - Orthopnoe, dyspnoe, swallen ancles, " water in the lungs", chest pain 

RV -  cyanosis, dyspnoe, chest pain, ascites, 

Therapy:

1. increas of contractility - cardiotonic drugs - digoxin, digitoxin

2. increas the renal circulation, normalize the filtration and function - diuretics and lower salt and water intake

3. rest in bed  , with half- sitting possition

 Control questions:

1. Explain the therms: preload, afterload, myocardial contractility.

2. Describe the mechanism of heart failure.

3. Describe LV  and RV failure differencies .

4. What are the most important points of the cardiac failure therapy?
