Outline of Lecture 11 (12-05 PP; Schulman)
Angina

Understand definitions and causes of MI; understand the meaning of coronary flow reserve

MI: due to a mismatch of O2 demand of and supply to heart



Supply: coronary blood flow (CBF) is determined by vascular resistance



- Major resistance to blood flow is in the arterioles, not the large vessels


- Extrinsic resistance: systolic contraction squeezes arterioles shut (greater effect in the endocardium—more at risk for MI), so most CBF occurs in diastole

- Intrinsic resistance: various factors that affect arteriolar vasomotor tone, especially adenosine (ATP breakdown product produced during lack of O2)


Demand: HR, myocardial wall tension (afterload, preload), inotropic state


Angina pectoris: (1) substernal chest pressure on (2) exertion, (3) relieved by rest or NTG


Atypical: missing 1 of above features



Nonanginal chest pain: missing 2 or 3 of above features



Grading of stable angina:



1 – only on strenuous activity




2 – slight limitation of ordinary activity




3 – marked limitation of ordinary activity




4 – inability to carry on any activity, angina even at rest (unstable angina)

Coronary flow reserve: max. coronary blood flow / basal coronary blood flow, normal 5

Understand the dynamic nature of coronary stenoses due to endothelial dysfunction


- Increase of resistance due to large vessels stenoses is compensated by arteriole vasodilation, but results in drop in CFR (for stenoses >60%) and leads to angina

- NO release from endothelium causes vasodilation

- ACh on endothelium causes vasodilation via NO but ACh on smooth mm causes vasoconstriction; thus intracoronary ACh can be used to test integrity of endothelium

- Balance between endothelial NO and systemic ACh during exercise: in normal NO wins and vasodilation, in endothelial dysfunction ACh wins and vasoconstriction


- Ischemia most often occurs when waking up (in the morning), coinciding with increased catecholamines and increased BP and HR


- Endothelial dysfunction causes CFR to vary during the day (normally is fixed); demands for CBF also vary with activity; since angina occurs when CFR < CBF demand this explains patient complaints that ability to do activities is variable throughout the day

Review evaluation & Rx of angina pectoris


- Pretest CAD prob. assessment: risk factors include male, age, diabetes, smoking, hyperlipidemia


Epi pearl: Be aware that tests are only useful for intermediate pretest likelihoods (***)


- Testing for stable CAD


Exercise stress testing: test of choice, eg look for ST depression on EKG



Myocardial perfusion imaging: thalium imaging to evaluate CBF



Echocardiography: exercise or pharmacologic



Electron beam CT



Coronary angiography: gold standard

- Treatment of stable CAD (double ABCDEs)


A: aspirin/antianginals/ACE inhibitors




ACE inhibitors may work by countering endothelial dysfunction



B: ( blocker and blood pressure control



C: cholesterol lowering therapy (statins), cigarette smoking cessation




All CAD patients benefit from statins, but antioxidant therapy is not effective



D: diet and diabetes



E: exercise and education


- Revascularization (bypass, angioplasty) not covered in lecture

