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firefighters, police) who have questionable symptoms or suspicious
or positive noninvasive tests and in whom there are reasonable
doubts about the state of the coronary arteries.
Patients with aortic stenosis or hypertrophic cardiomyopathy and
angina in whom the chest pain could be due to IHD.
Male patients >45 years and females >55 years who are to undergo a
cardiac operation such as valve replacement or repair and who may
or may not have clinical evidence of myocardial ischemia.
Patients after myocardial infarction, especially those who are at
high risk after myocardial infarction because of the recurrence of
angina or the presence of heart failure, frequent ventricular premature contractions, or signs of ischemia on the stress test.
Patients with angina pectoris, regardless of severity, in whom
noninvasive testing indicates a high risk of coronary events (poor
exercise performance or severe ischemia).
Patients in whom coronary spasm or another nonatherosclerotic
cause of myocardial ischemia (e.g., coronary artery anomaly,
Kawasaki disease) is suspected.

Noninvasive alternatives to diagnostic coronary arteriography include CT angiography and CMR angiography (Chap. 270e).
Although these new imaging techniques can provide information about
obstructive lesions in the epicardial coronary arteries, their exact role in
clinical practice has not been rigorously defined. Important aspects of
their use that should be noted include the substantially higher radiation
exposure with CT angiography compared to conventional diagnostic
arteriography and the limitations on CMR imposed by cardiac movement during the cardiac cycle, especially at high heart rates.
PROGNOSIS
The principal prognostic indicators in patients known to have IHD
are age, the functional state of the left ventricle, the location(s) and
severity of coronary artery narrowing, and the severity or activity of
myocardial ischemia. Angina pectoris of recent onset, unstable angina
(Chap. 294), early postmyocardial infarction angina, angina that is
unresponsive or poorly responsive to medical therapy, and angina
accompanied by symptoms of congestive heart failure all indicate an
increased risk for adverse coronary events. The same is true for the
physical signs of heart failure, episodes of pulmonary edema, transient
third heart sounds, and mitral regurgitation and for echocardiographic
or radioisotopic (or roentgenographic) evidence of cardiac enlargement and reduced (<0.40) ejection fraction.
Most important, any of the following signs during noninvasive
testing indicates a high risk for coronary events: inability to exercise
for 6 min, i.e., stage II (Bruce protocol) of the exercise test; a strongly
positive exercise test showing onset of myocardial ischemia at low
workloads (≥0.1 mV ST-segment depression before completion of
stage II, ≥0.2 mV ST-segment depression at any stage, ST-segment
depression for >5 min after the cessation of exercise, a decline in
systolic pressure >10 mmHg during exercise, or the development of
ventricular tachyarrhythmias during exercise); the development of
large or multiple perfusion defects or increased lung uptake during
stress radioisotope perfusion imaging; and a decrease in left ventricular ejection fraction during exercise on radionuclide ventriculography or during stress echocardiography. Conversely, patients
who can complete stage III of the Bruce exercise protocol and have
a normal stress perfusion scan or negative stress echocardiographic
evaluation are at very low risk for future coronary events. The finding
of frequent episodes of ST-segment deviation on ambulatory ECG
monitoring (even in the absence of symptoms) is also an adverse
prognostic finding.
On cardiac catheterization, elevations of left ventricular enddiastolic pressure and ventricular volume and reduced ejection fraction are the most important signs of left ventricular dysfunction and
are associated with a poor prognosis. Patients with chest discomfort
but normal left ventricular function and normal coronary arteries
have an excellent prognosis. Obstructive lesions of the left main
(>50% luminal diameter) or left anterior descending coronary artery
proximal to the origin of the first septal artery are associated with
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a greater risk than are lesions of the right or left circumflex coronary artery because of the greater quantity of myocardium at risk.
Atherosclerotic plaques in epicardial arteries with fissuring or filling
defects indicate increased risk. These lesions go through phases of
inflammatory cellular activity, degeneration, endothelial dysfunction,
abnormal vasomotion, platelet aggregation, and fissuring or hemorrhage. These factors can temporarily worsen the stenosis and cause
thrombosis and/or abnormal reactivity of the vessel wall, thus exacerbating the manifestations of ischemia. The recent onset of symptoms,
the development of severe ischemia during stress testing (see above),
and unstable angina pectoris (Chap. 294) all reflect episodes of rapid
progression in coronary lesions.
With any degree of obstructive CAD, mortality is greatly increased
when left ventricular function is impaired; conversely, at any level of
left ventricular function, the prognosis is influenced importantly by
the quantity of myocardium perfused by critically obstructed vessels.
Therefore, it is essential to collect all the evidence substantiating past
myocardial damage (evidence of myocardial infarction on ECG, echocardiography, radioisotope imaging, or left ventriculography), residual
left ventricular function (ejection fraction and wall motion), and risk
of future damage from coronary events (extent of coronary disease and
severity of ischemia defined by noninvasive stress testing). The larger
the quantity of established myocardial necrosis is, the less the heart
is able to withstand additional damage and the poorer the prognosis
is. Risk estimation must include age, presenting symptoms, all risk
factors, signs of arterial disease, existing cardiac damage, and signs of
impending damage (i.e., ischemia).
The greater the number and severity of risk factors for coronary
atherosclerosis (advanced age [>75 years], hypertension, dyslipidemia,
diabetes, morbid obesity, accompanying peripheral and/or cerebrovascular disease, previous myocardial infarction), the worse the prognosis
of an angina patient. Evidence exists that elevated levels of CRP in the
plasma, extensive coronary calcification on electron beam CT (see
above), and increased carotid intimal thickening on ultrasound examination also indicate an increased risk of coronary events.

TREATMENT

Stable Angina Pectoris

Once the diagnosis of IHD has been made, each patient must be
evaluated individually with respect to his or her level of understanding, expectations and goals, control of symptoms, and prevention of
adverse clinical outcomes such as myocardial infarction and premature death. The degree of disability and the physical and emotional
stress that precipitates angina must be recorded carefully to set
treatment goals. The management plan should include the following components: (1) explanation of the problem and reassurance
about the ability to formulate a treatment plan, (2) identification
and treatment of aggravating conditions, (3) recommendations for
adaptation of activity as needed, (4) treatment of risk factors that
will decrease the occurrence of adverse coronary outcomes, (5) drug
therapy for angina, and (6) consideration of revascularization.
EXPLANATION AND REASSURANCE
Patients with IHD need to understand their condition and realize
that a long and productive life is possible even though they have
angina pectoris or have experienced and recovered from an acute
myocardial infarction. Offering results of clinical trials showing
improved outcomes can be of great value in encouraging patients
to resume or maintain activity and return to work. A planned
program of rehabilitation can encourage patients to lose weight,
improve exercise tolerance, and control risk factors with more
confidence.
IDENTIFICATION AND TREATMENT OF AGGRAVATING CONDITIONS
A number of conditions may increase oxygen demand or decrease
oxygen supply to the myocardium and may precipitate or exacerbate angina in patients with IHD. Left ventricular hypertrophy,
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