Myocardial Infarction
Ischemia is a reversible imbalance between myocardial oxygen supply and demand.

Infarction is irreversible cell death due to prolonged and severe ischemia.  Unrelieved by nitroglycerin.
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Subendocardium is the most ischemic cardiac tissue, so infarcts start 
in subendocardium and spread epicardially and laterally.
“Stunned myocardium” occurs following reperfusion after ischemia.

Stunned myocardium responds to inotropic drugs and 
recovers fully.  Stunning is caused by oxygen radicals.

Almost all MI is caused by CAD/atherosclerosis.  Other rare causes 
include coronary artery embolus or incomplete arterial occlusion + severe hypotension.
Factors predisposing to plaque rupture

Soft atheroma with thin fibrous cap
Cap inflammation

HTN (shear stress)

Sympathetic surge

Occlusions are thrombotic, and can be opened with clot-busters (tPA, streptokinase) or angioplasty.
Infarct location and clinical signs of MI
	CORONARY ARTERY
	INFARCT LOCATION
	JEOPARDIZED STRUCTURES

	Anterior descending
	Anterior wall and septum
	Large area of myocardium, bundle branches.  Most extensive infarct.

	Circumflex
	Lateral wall
	Post. papillary muscle

	Right
	Inferior wall, sometimes right ventricle
	Post. papillary muscle, AV node


Transmural infarct 
   ( ST elevation and Q-waves (reflect necrosis and heart block)

Subendocardial infarct  ( ST depression

Serum enzymes released during MI
--Troponins (earliest to peak and specific for myocardium)
--CK-MB (peak at 12 hours and specific for myocardium)

--CK (pronounced peak at 24 hours)

--LDH (peak at 5 days)

(Raymond removed a graph of the timecourse of release of these serum enzymes.)
Consequences of MI
LV dysfunction (most common is systolic dysfunction from loss of contractile fibers.  Diastolic 
dysfunction related to ventricle stiffening may occur immediately after MI)
Arrythmias (universal in MI.  Caused by infarct of conduction bundles/nodes or by cycling 
depolarization
“re-entry” due to heterogeneous refractorines of myocardium)
LV remodeling/dilation
Mural thrombus with systemic embolism

Venous thrombus with pulmonary embolism
	MORTAL COMPLICATIONS
	CONSEQUENCE
	EFFECT ON LV

(all lead to cardiogenic shock)

	Rupture of ventricular septum
	Left-to-right shunt
	Volume load

	Rupture of papillary muscle
	Mitral regurgitation
	Volume load

	Rupture of free wall
	Pericardial effusion of blood
	Pericardial tamponade


(Raymond removed an image summary of different types of heart failure.)
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