
SPECIALCONTRIBUTION

flexibility and their ability defect reversibility detection.
Gated SPEC!' may be added to any of the protocols and
aids in identifying artifacts, defining regional wall motion
and thickening and assessing ventricularfunction.

The simultaneous evaluation of exercise ventricular
function by the first-pass technique provides additional
informationto that of myocardial perfusion imaging with

@Tc-sestamibi.Dr. Johnson reviews unique applications
of @â€œTc-teboroxime,such as rapid sequential stress-rest
myocardialperfusion studies and sequential studies before
and after reperfusion therapy in acute myocardial infarc
tion to document vessel patency and success of thrombol
ysis. Dr. Schwaiger compares the imaging characteristics
of several positron-emittingradiotracersfor assessment of
myocardial perfusion. He furtherreviews the literatureto
demonstrateimproveddiagnostic accuracy of PET in com
parison to SPEC].' in the evaluation of CAD. This improve
ment is primarilyrelated to PET's ability to provide atten
uation-corrected images that improve its specificity for
detection of CAD. Dr. Schwaiger also reviews the unique
applicationof myocardial perfusion imagingwith PET for
quantitativeassessment of regional flow reserve which al
lows for physiologic characterizationof CAD. In the last
article of this section, Dr. DePuey provides a comprehen
sive discussion of how to detect and avoid myocardial
perfusion SPECT artifactsas a means of reducing the rate
of false-positive studies.

Part two discusses one of the most important roles of
cardiovascular nuclear medicine: providing prognostic in
formation about patients with known or suspected CAD.
In the first article, Dr. Brown provides an overview of the
prognostic role of stress-redistribution @Â°â€˜Tlmyocardial
perfusion imaging, documenting that the presence and cx
tent of transient perfusion defects and increased lung up
take of 20111are strong predictors of future cardiac events.
In contrast, a normalexercise 201'flstudy predicts a benign
outcome: < 1% annual rate of cardiac death or myocardial
infarction. This low annual cardiac event rate is also main
tamed in patients with angiographically documented CAD
who have a normal myocardial perfusion study. Exercise
20111 myocardial perfusion parameters have a significant

incrementalpredictive value to clinical and exercise ECG
data. The presence and extent of transientmyocardialper
fusion defects during pharmacologically induced stress
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bout two decades ago, radionucide methods were
introducedfor noninvasive, clinical assessment of myocar
dial perfusion and ventricular function. The extensive re
search and development that ensued established the dm1-
cal role of cardiovascular nuclear procedures in modern
cardiology. Cardiovascularnuclear medicine is a dynamic
field; each year new applicationsare introducedand estab
lished ones are refined. In 1993, the CardiovascularCoun
cil of the SNM asked me to organize a series of continuing
medical education lectures on the state-of-the-art of car
diovascular nuclear medicine for the SNM's Annual Sd
entific Meeting. I am grateful to all the contributorswho
preparedthis superb materialunder a very tight deadline;
to Linda Ketchum for her efforts as the guest managing
editor; and to Dr. Stanley J. Goldsmithfor the opportunity
to publish these articles as ContinuingMedical Education
material in TheJournal ofNudear Medicine.

This special section is comprised of three parts: (1) the
role of nuclear techniques for detection and evaluation of
coronary arterydisease (CAD); (2) the role of radionucide
techniques in evaluation of prognosis in CAD; and (3)
exercise versus pharmacologic stress in conjunction with
myocardial perfusion imaging.

In part one, the role of @Â°@Tl,technetium-labeledagents
(sestamibi and teboroxime) and PET are reviewed for their
applicationin detection and evaluation of CAD. Dr. Beller
presents informationon the role of @Â°â€˜Tlmyocardialperfu
sion scintigraphyfor which the largestbody of literatureis
available. Dr. Berman and his colleagues review the ad
vantages and disadvantages of several protocols available
for restJstress myocardial perfusion imaging with @â€˜@â€˜Fc
sestamibi. These protocols differ mainly in their scheduling
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testing are also predictive of the perioperative risk in pa
tients who undergo noncardiac surgery.

In the second article, the role of @Â°â€˜Tland PET imaging
of myocardialviability is presented as a rationalapproach
to proper managementof patients with CAD and poor left
ventricularfunction. The presence of reversible defects on
rest-redistribution @Â°â€˜Tlmyocardial scintigraphy and the
PET pattern of perfusion metabolism mismatch are highly
accurate for identifying the presence of hibernatingmyo
cardium and thus predicting the potential for recovery of
left ventricular contractile dysfunction following revascu
larization. The PET pattern of perfusion metabolism mis
match is also predictive of improvement in heart failure
symptoms and of survival benefit after myocardial revas
cularization in these patients. Based on these data, treat
ment of patients with heart failure may be selected in a
cost-effective manner;a subgroupof patientswho are oth
erwise candidates for cardiac transplantation, but who will
benefit from the more practicaland less costly myocardial
revascularization procedure, can be identified. Dr. Verani
reviews the evidence that three parametersof myocardial
perfusion imaging (presence of transient defects, the num
ber of transientdefects and increased lung uptake of @Â°1Tl)
have emerged as strong predictorsof futurecardiacevents
in postmyocardial infarctionpatients. It appears that car
diac catheterization, for the most part, does not add to the
prognostic value of radionuclide stress testing in these pa
tients.

Pharmacologic stress myocardial perfusion imaging has
provided a unique opportunityto evaluate myocardialper
fusion during maximal coronary vasodilation in the early
days of myocardialinfarctionandto substitutesubmaximal
predischarge exercise testing as a method for evaluating
the extent of coronary disease and risk of future cardiac
events in patients who are admittedwith acute myocardial
infarction.The last articlein this section, by Dr. Port, deals
with the role of radionucide ventriculography in the as
sessment of prognosis in patients with CAD. He presents
data from large follow-up databases demonstrating that
exercise left ventricularejection fraction,by evaluatingthe
total ischemic burden, is the most significantpredictor of
survival in patients with or suspected of CAD. The radio
nucide parameters such as exercise left ventricular ejec
tion fraction, resting end-diastolic volume and exercise

induced change in heart rate have the same prognostic
power as the catheterization data and they are more pre
dictive ofoutcome thanclinical andexercise electrocardio
graphic data.

In part three, Dr. Wackers presents exercise as the pre
ferred method of stress testing in conjunction with myo
cardialperfusion imagingbecause the parametersof exer
cisc testing performance and exercise-induced electro
cardiographic changes, when combined with myocardial
image data, provide a more comprehensive evaluation of
the patientwith known or suspected CAD. In patientswho
are unable to exercise, three pharmacologic stress agents
are available that can be effectively used in conjunction
with myocardial perfusion imaging. Drs. Leppo and Iskan
drianprovide a comprehensive review of the mechanismof
action, side effects, clinical protocols and validation stud
ies for dipyridamole and adenosine myocardial perfusion
stress imaging. Dr. Verani reviews data that demonstrate
comparablesensitivity and specificity of dobutaminemyo
cardial perfusion imaging to those from perfusion studies
using exercise, dipyridamole or adenosine. Patients with
asthma or severe chronic constructive pulmonary disease,
who are at riskfor adverse effects fromeitherdipyridamole
or adenosine, are prime candidates for dobutamine myo
cardial perfusion studies.

In the 1990s, cardiovascularnuclear medicine will con
tinue to face challenges posed by competing imaging mo
dalities and reduced procedure reimbursement. To meet
these challenges effectively, one should provide the highest
quality procedures, educate referringphysicians and dem
onstrate the cost-effectiveness of cardiovascular nuclear
medicine procedures in the diagnosis and management of
patients with coronary artery disease. With concerted ef
fort, cardiovascular nuclear medicine will continue to
thrive as an important modality for the evaluation of pa
tients with known or suspected cardiac disease.
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