Dr. Schulman – Pathophysiology of angina pectoris

Myocardial ichemia: Imbalance in O2 supply & demand, Angina = symptoms

Coronary flow reserve: Degree to which vessels can vasodilate (maximal:basal flow)

Myocardial O2 supply = coronary flow X (PO2A – PO2V) (extraction is always high)

So, myocardial O2 supply ( coronary blood flow

Normally, there is tight coupling between supply and demand:

( Demand w/ ( HR, ( contractility, ( wall tension

Intramyocardial arterioles (R2) are major determinants of flow (normal reserve = 4-6)

Extrinsic factors (eg. Contraction, which effects subendocardium more)

Subendocardium has less reserve than subepicardium

Intrinsic factors (neural input, NO, adenosine – from broken down ATP)

Fixed Stenosis: Normally occurs in larger coronary vessels (R1)

( R2 compensates for ( R1 (coronary reserve)

But once stenosis > 60% ( coronary flow impaired ( ischemia w/exertion

>90% stenosis ( unstable angina

Dynamic stenoses: ( vascular tone (exercise, mental stress) ( insignificant becomes bad

Injured endothelium can cause paradoxic vasoconstriction

Normal response to exercise/stress mediated by adenosine, (2 ( NO

In those w/CAD catecholamines can actually cause vasoconstriction at peak exercise

Patients w/CAD at highest risk in when catecholamines at highest (8-10 AM, 6-8 PM)

Note also that the ability of CAD patients to exercise may fluctuate throughout day 

Ischemic insults:

High energy phosphates (ATP, creatine) needed for contraction, cellular integrity

These decline rapidly (creatine > ATP) in ischemia ( inability to maintain ion transport

As expected, subepicardium better off than subendocardium

Leads to impaired LV function (EF declines even before angina in CAD)

Impairment may result from chronic perfusion reduction, can be corrected w/CABG

Hibernating myocardium is that which improves w/correction (revascularization)

Clinical classification: 1 – only w/exercise, 2 – slight limitation of normal activity, 3 – marked limitation of normal activity, 4 – angine @ rest

Most patients w/chest pain have angina (~ 90%), risk factors (age, gender) help stratify 

Prognostic (LV fxn, severity (# vessels), plaque event, ECG stability, health, risk factors)

Evaluations (stress tests, perfusion scintigraphy, echocardiography, angiography)

Dx Exercise test: for those w/INTERMEDIATE PROBABILITY (exclude uninterpretable ECGs, look for 1 mm flat or downsloping ST depression)

Prognostic test: If ST in multiple leads ( left main or triple vessel CAD ( CABG

Multivariate analysis shows treadmill test is best predictor of 4-year survival

Management: Aspirin(all), nitrates (add to ( exercise tolerance), B-blockers (fixed reserve), Ca blockers (vasodilate, use for variable coronary reserve), risk factor reduction

