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CHAPTER 2

Known Coronary Artery Disease

INTRODUCTION: THE CONCEPT
OF RISK

Ischemic heart disease and its manifestations re-
mains a major health problem. Despite remarkable
achievements in diagnosis and treatment, heart
discase remains the single leading cause of death
in the United States.! Appropriate management of
known coronary disease includes assessment of the
individual risk of future cardiac events, including
death and myocardial infarction (MI). High-risk
patients (e.g., those with left main disease and/or
three-vessel disease) benefit from an aggressive ap-
proach with coronary angiography and revascular-
ization. On the contrary, the vast majority of indi-
viduals with low annual risk for cardiac events can
be managed conservatively.2

Results from stress myocardial perfusion im-
aging (MPI) (thallium 201 [T1-201] or tech-
netium 99m [Tc-99m] agents) has the ability to
distinguish patients at high risk (> 5% annual in-

Cidence of cardiac events) from those at low risk
{< 1% annual incidence of cardiac events) and
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currently plays an important role in the manage-
ment of patients with known coronary disease.3
A normal TI-201 or Tc-99m sestamibi scan is
generally associated with low risk of future car-
diac events.#$ This low event rate approaches
that of a normal age-matched population and
also of patients with normal coronary an-
giograms.” The same benign prognosis appears
to persist even in patients with strongly positive
exercise electrocardiograms (ECGs) or angio-
graphically significant coronary disease.89 The
extent and severity of ischemic zones measured
by MPI quantify the magnitude of myocardium
at risk during exercise or pharmacological stress
testing.1 Studies demonstrating extensive is-
chemia (> 20% of the left ventricle, defects in > 1
coronary vascular supply region) or reversible is-
chemia in multiple segments, predict an in-
creased rate of cardiac events.l! Other parame-
ters, such as transient or persistent left ventricular
(LV) cavity dilatation!? and increased TI-201
lung uptake!3 play an important role in risk strat-
ification (Table 2-1).3 All the above variables in-
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Table 2-1

Predictors of Stress-Induced Ischemic Extent
and Severity with Myocardial Perfusion
SPECT

o Number and/or location of reversible defects
* Magnitude (severity and extent) of stress defects
e TI-201 uptake of isotope?

o Transient ischemic left ventricle cavity dilatation
after exercise?

e Delayed redistribution

a Best assessed by obtaining a 5-minute poststress and
4-hour redistribution or rest anterior planar scintigram
before the initiation of SPECT imaging.

Adapted from Yao and Rozanski? with permission.

dependently place patients with known coronary
disease at increased risk for future cardiac events.

The introduction of the newer Tc-99m
agents and the high count density achieved with
them leads to both a higher quality of myocardial
perfusion images and stable myocardial distribu-
tion with time.} By use of electrocardiographic
gating during acquisition of tomographic perfu-
sion images, important functional information of
the LV is obtained (wall motion, wall thickening,
cavity volumes, and ejection fraction). There is
growing literature that gated single-photon
emission computed tomography (SPECT) gives
important additional information beyond MPI
alone, with major implications in optimal patient
care.15.16 Patients with an ejection fraction < 45%
and mild, moderate, or severe perfusion abnor-
malities have a high mortality rate, whereas pa-
tients with an ejection fraction > 45% have a car-
diac death rate of < 1% per year regardless of the
degree of the perfusion abnormality.!”

The use of MPI as a means of risk assessment
can be applied to a wide variety of patients, be-
ginning with the initial evaluation of patients
without coronary artery disease (CAD). In'this
chapter the focus will be on patients already di-
agnosed with CAD and will include subsets such
as prior and post revascularization and the role if
monitor medical therapy.

MYOCARDIAL PERFUSION
IMAGING AND CHRONIC
ISCHEMIC HEART DISEASE

Indications for Stress Myocardial
Perfusion Imaging

Exercise stress testing alone is an important tool
in following patients with known coronary dis-
ease, especially whenever there is a change in the
frequency or pattern of symptoms. However,
several factors may preclude use of exercise
stress testing alone as the diagnostic modality to
make further decisions. The American College
of Cardiology/American Heart Association
(ACC/AHA) Guidelines for exercise testing!8
strongly recommend an imaging study as part of
the evaluation in patients unable to exercise and
in those with baseline ECG abnormalities (pre-
excitation, paced ventricular rhythm, > 1 mm of
resting ST depression, complete left bundle
branch block [LBBB]). The use of digoxin,
presence of left ventricular hypertrophy (LVH),
or any resting ST-segment depression decreases
the specificity of exercise testing while sensitivity
may remain unaffected.!® Several other subsets
of patients benefit incrementally with the use of
radionuclide imaging. Those groups involve pa-
tients with previous MI and/or revascularization
procedures (coronary artery bypass graft [CABG]
or percutaneous transluminal coronary angio-
plasty [PTCA]), patients with prior angiography
demonstrating significant disease (where identi-
fication of lesion-causing myocardial ischemia is
important), high-risk individuals for future
events (e.g., diabetics), and patients with a pre-
vious positive nuclear scan.1822 A summary of
the conditions in which radionuclide perfusion
imaging is preferred over conventional exercise
stress testing is presented in Table 2-2.23

Timing and Follow-Up in Stable
Coronary Artery Disease

Millions of patients with CAD undergo stress
MPI annually. Stress MPI is indicated in some as
part of their initial risk assessment and/or priof
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Table 2-2

Indications for the Use of Radionuclide
Perfusion Imaging Rather than Exercise
Electrocardiography2

o Complete left bundle-branch block
o Electronically paced ventricular rhythm

o Preexcitation (Wolff-Parkinson-White) syndrome :
or other, similar ECG abnormalities

e > 1 mm of ST-segment depression at rest

« Inability to exercise to a level high enough to give
meaningful results on routine stress ECG®

¢ Angina and history of revascularization®

2 The Guidelines were developed by the American College
of Cardiology, the American Heart Association, the
American College of Physicians, and the American Society
of Internal Medicine.!

b Patients with this factor should be considered for
pharmacologic stress tests.

<In patients with angina and a history of revascularization,
characterizing the ischemia, establishing the functional
effect of lesions, and determining myocardial viability are
important considerations.

Reprinted from Lee and Boucher2? with permission.

to planning PTCA or CABG, but in the majority
as part of their follow-up after an intervention
(PTCA or CABG) or medical modification.

The role of stress MPI in stable CAD ad-
dresses the concept of risk and is linked to an ef-
fort of identifying individuals at higher risk for

Table 2-3

future cardiac events. Unless cardiac catheteriza-
tion is indicated, patients with known CAD who
present with changing symptoms suggestive of
ischemia should first undergo stress testing, with
or without MPI, to assess the risk of future
events.! Furthermore, localization of ischemia,
identification of extent and severity of ischemic
zones, and assessment of LV performance is de-
sirable for most patients who are being evaluated
for intervention or titration of medical therapy?*
(Table 2-3). Routine testing in patients with sta-
ble symptoms, and in patients with severe co-
morbidity that is likely to limit life expectancy or
prevent revascularization, is not supported by
any evidence.!

Although the field of nuclear cardiology has
substantial data regarding prognosis and risk
stratification, there is a paucity of published evi-
dence regarding the widespread practice of fol-
low-up testing using MPIL. Clinical cardiologists
and internists must use their best judgment to
answer important questions: What constitutes a
“Jefinite” change that is outside the limit of re-
producibility of the test? What constitutes a
“clinically significant” improvement or worsen-
ing? What degree of improvement should be ex-
pected after medical management or interven-
tion? If the patient does improve on medical
therapy, does this mean a favorable prognosis??®
In the absence of randomized trials, some obser-
vational studies try to address this deficiency in
the literature. Berman et al.26 followed a cohort

Uses of Radionuclide Testing in Assessment of Severity/Prognosis/Risk Stratification of Chronic

Ischemic Heart Disease

Indication

Test Class

1. Assessment of LV performance

2. |dentification of extent and severity of ischemia
and localization of ischemia

Rest or exercise RNA |
Gated sestamibi perfusion imaging Iib

Exercise or pharmacologic myocardial |
perfusion imaging

W, lgft ventricular; RNA, radionuclide angiography.
Reprinted from Rithie et al.24 with permission.




