Pathophysiology of Angina Pectoris
Angina is the sign of myocardial ischemia. Main presentation is retrosternal chest pressure.
Coronary flow reserve is the maximal increase in coronary blood flow from vasodilation above 
resting levels.  Demand for coronary blood flow increases with heart rate, contractility 
(sympathetic activation), and myocardial wall tension (high afterload (HTN) or preload).
Large arteries offer little resistance to coronary blood flow.  Coronary arterioles are highest 
resistance.  Normally these coronary arterioles can dilate to meet oxygen demand, but in 
atherosclerosis they can’t.

Myocardial blood flow = 
[image: image1.wmf]resistance

 

arteriole

pressure)

 

diastolic

-

(end

 

-

 

pressure)

 

(diastolic


**Compressive forces of the heart are highest on the coronary arterioles of the subendocardium.  
Therefore, the LV subendocardium is at highest risk for ischemia.  The subendocardium 
has the lowest coronary flow reserve due to the high extrinsic compressive forces.
**Adenosine is a metabolite of ATP produced during exercise or ischemia.  It is a powerul 
vasodilator that helps restore oxygen supply by dilating coronary arterioles.
Atherosclerotic Stenoses of the Large Arteries
CAD will cause narrowing/stenosis of the larger vessels.  Arterioles will dilate to preserve 
adequate blood flow.
Above 60% stenosis, coronary arterioles are maximally dilated.  Basal flow rate is preserved, but 
there there is no coronary flow reserve left.  Any increased oxygen demands above basal 
state will cause angina.
Above 90% stenosis, even basal flow rate is impaired and this will cause unstable angina.
Endothlial Dysfunction
NO is released by normal endothelium in response to many signals, including ACh. 
If endothelium is dysfunctional, ACh stimulates smooth muscle cells instead of endothelium, 
causing “paradoxical vasoconstriction.”
**Patients with atherosclerosis show reduced/absent vasodilation in response to ACh.  In fact, 
during exercise they will actually have coronary vasoconstriction.
**Nitroglycerin is a direct smooth muscle dilator that doesn’t require endothelium for effectiveness.

All vessels dilate with nitroglycerin, whether there’s good endothelium or not.
In the morning and during exercise, catecholamines increase.  Catecholamines constrict vessels in 
people with atherosclerosis, so most angina and MIs occur with stress, exercise, or in the 
morning.  These patients have “variable coronary flow reserve” due to endothelial 
dysfunction and coronary stenosis.
Clinical Evaluation of Angina
Angina presents as substernal chest pressure occuring with exertion or stress that is relieved with 
rest or nitroglycerin.  It is classified 1-5.
Evaluation includes exercise stress test, catheterization (perfusion imaging), echocardiogram, CT.

Treatment for stable CAD is ABCDE:

--Aspirin, ACE inhibitors


--Beta-blockers


--Cholesterol lowering, cigarette cessation

--Diet, Diabetes control (more for BP and lipid lowering than for their hyperglycemia)


--Exercise

Revascularization can be done with bypass surgery or angioplasty.  Recommended if there is multivessel CAD, very poor stress test, or debilitating angina.

(Raymond removed an image describing factors influencing myocardial oxygen supply and demand.)
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