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The Heart

Cardiac disease is the #1 cause of death in the US. The female heart averages 250-300g and the male heart averages 300-350 g.  

The myocardial thickness of the left ventricle is 1.5 cm while that of the right ventricle is 3-5 mm.  The RV supplies the, low pressure, pulmonary system thus the required contractile force is less.

Histology:

Endocardium:  typically refers to the inner surface of the muscle itself.  In clinical usage endocardium refers to the heart valves i.e. endocarditis. 

Myocardium:  myocytes arranged in a sling-like syncytium and are rich in mitochondria  


Sympathetic NS: ( receptors ( inotropic and chronotropic effect when stimulated 


Parasympathetic NS:  negative chronotropic effect only


Atrial Myocytes secrete atrial natriuretic peptide (ANP), which stimulates natriuresis (loss of Na and water)( ( blood volume.



CHF:  ( ejection fraction ( (EDV ( pooling of blood in atria ( (+) atrial stretch receptors ( ( ANP secretion.

Epicardium = visceral pericardium.  CAD affects the epicardial vessels only.

Cardiac Valves
1.  Stenosis occurs when valves won’t open properly; Regurgitation occurs when valves won’t close properly.  

2.  Papillary mm:  In AMI the papillary mm can be damaged ca SEE FIG. 12-18 p. 518using a murmur to develop as the mm becomes necrotic.

3.  Chordae Tendinae- if these strands are too long then the valve can prolapse during systole as the tendinae “snap” when fully extended resulting in a mid-systolic click.  Mitral valve prolapse is believed to affect 5-7% of the US population.

4.  Valvular damage 1( occurs to the mitral and aortic valves.  Yet IV drug users experience pulmonic valve damage while carcinoid syndrome affects both the tricuspid and pulmonic valves.  In the case of an APUDoma only the pulmonic valve is affected as the lung produces MAO which neutralizes the offending 5HT
Cardiac Loads

1. Preload:  tension on the ventricular myocardium at end diastole is equivalent to EDV.

2. After load:  systolic wall tension of the ventricle to expel blood against vascular resistance; equivalent to systolic pressure

3. Ejection fraction:  (EDV – ESV)/ EDV (60% optimal, 40% acceptable)

	Systolic Pressures
	Diastolic Pressures

	LV :  100-140
	RV:  15-30

	RV:   2-8
	LV:  3-12


	Aorta:  100-140

	pulmonary a:  15-30
	pulmonary a:  4-12
	aorta: 60-90


Frank Starling Law:  force of contraction is dependant on the length of the sarcomere; optimum sarcomere length is 2.0-2.2 (m, N < 2(m)

-In CHF blood pools in the ventricles ( sarcomeres eventually over lengthened ( ( force of contraction

Blood Supply to the Heart:
1. Coronary Arteries: openings to these arteries are closed by aortic valve cusps during systole causing all other coronary vessels to collapse.  The mechanical contraction of the cardiac muscle also compresses the lumen of the cardiac vessels during systole.  Thus the coronary blood supply is only received during diastole.

a. L. anterior descending artery (ant. interventricular a.)-  1( vessel affected in AMI (60-70%); supplies 2/3 of the interventricular septum and the anterior and lateral wall of the LV.

b. R. coronary  artery-  2nd most affected in AMI; blood supply to the post. 1/3 of the IV septum

c. Circumflex artery 3rd most affected in AMI

2. IV septum contains the conductive pathway for the ventricles. Conduction failure ( bundle block of RV/ LV or both( arythmia ( fibrillation

Heart Changes d/t Aging:
1. Chambers:  ( LV volume, sigmoid shaped IV septum

2. Valves:  aortic and mitral valve calcific deposits, fibrous thickening of leaflets, hooding of mitral leaflets toward the L atrium, lambl excrescences on closure lines of aortic and mitral valves

3. Epicardium: ( epicardial fat, tortuosity of coronary arteries, ( cross sectional luminal area, calcific deposits, AS plaque

4. Myocardium:  ( mass, brown atrophy, lipofuscin and amyloid deposition, basophilic degeneration

5. Aorta:  dilated ascending aorta w/ rightward shift, elongated (tortuous) thoracic aorta, sinotubular junction calcific deposits, elastic tissue fragmentation and collagen accumulation, AS plaque

Normal anatomy of the Vessels:

1. 3 basic functions

a.
Regulate distribution and flow rate of blood

b.
Synthesize vasoactive substances

c. Distribute immune cells

2. Ascending aorta 3 cm in diameter

3. Descending aorta 2.5 cm in diameter

4. Three layers:  intima, media, adventitia
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