Pathology of Heart Ischemia
Forms of Ischemic Injury to the Heart
1.  Coagulation necrosis, often seen with CAD.  Myocytes become necrotic.  Appear grossly pale.
2.  Vacuolar change occurs in chronically ischemic myocytes.

3.  **Contraction-band necrosis is a reperfusion injury.  It occurs when there has been ischemia 
(shock, coronary artery clot) followed by renewed flow (bypass surgery, clot buster drugs).  
Myocytes will have irregular transverse eosinophilic clumps or lines.  Appears grossly 
dark and hemorrhagic.

Contraction-band necrosis occurs due to free radical damage of myocyte membranes, 
contractile elements, and DNA.  There will be macrophage and fibroblast activity, which 
leads to granulation tissue.

The endocardium at the infarct site will go through a specific process of “endocardial 
fibroelastosis” (EFE).  This may not develop if there is extensive mural thrombus with 
granulation and inelastic scarring.
Causes of MI
85% caused by coronary artery occlusion by thrombi 

or atherosclerosis.  The extent of ischemic

damage is determined by amount of collateral flow.

5% are caused by vasospasm, and these will have 


contraction-band necrosis.
Consequences of MI
--Arrythmias (usually starts with injured muscle fibers,

not injured AV node or bundles)

--Cardiogenic Shock (inability of LV to perfuse the body)
--Dilation of ventricles, especially if the infarct is transmural

--Embolization

--Left-sided Failure (a late complication of MI)
--Aneurysm (ventricular aneurysms create a bulge in the heart wall called a “mural thrombus”  
that prevents endocardial fibroelastosis (EFE))
(Raymond removed image of coronary atherosclerotic and embolic occlusions.)

**Myocardial Rupture 


--at the free wall, causing tamponade


--at the ventricular septum, causing hypoperfusion


--at the papillary muscle, causing mitral regurgitation
