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Initial evaluation of patients with suspected ischemic
heart disease

According to the 2019 European Society of Cardiology (ESC)
guidelines on chronic coronary syndromes, a patient with suspected
ischemic heart disease, commonly referred to as coronary artery dis-
ease (CAD), is typically identified based on risk factors, clinical pres-
entation, and initial non-invasive evaluation [1].

The presence of risk factors such as hypertension, dyslipidemia,
diabetes, smoking, a family history of early coronary artery disease,
and obesity increases the likelihood of coronary artery disease. Symp-
toms can be summarized as dyspnea, typical angina pectoris charac-
terized by chest pain or discomfort that occurs with exertion or emo-
tional stress and is relieved by rest or nitroglycerin, atypical angina
and non-anginal chest pain when not all the criteria for typical angina
are met.

A detailed initial assessment, including medical history, physical
examination, and diagnostic tests like an electrocardiogram (ECG), is

Nuclear medicine is a critical component in the field of cardiology as it provides diagnostic and prognostic insights
that are essential for the effective management of heart disease.

Both single photon emission computed tomography (SPECT) and positron emission tomography (PET) play a signifi-
cant role in assessing the likelihood of ischemic heart disease based on pre-test probabilities. Both SPECT and PET
should be integrated into the clinical pathway according to the patient’s individual risk profile, symptoms, and initial
lest resulls. The guidelines recommend using these imaging modalities to refine risk stratification, particularly in in-
termediate-risk patients, and to guide further invasive diagnostic or therapeutic procedures based on the imaging

Received 5 April 2024; accepted 27 April 2024

used to define the pre-test probability of CAD, based on age, sex, and
the nature of chest symptoms.

Subsequent management can range from lifestyle modifications
and medical treatment for low-risk patients to more aggressive inter-
ventions such as revascularization for those at high risk.

Noninvasive diagnostic evaluation

Non-invasive tests to assess ischemia include several techniques,
such as exercise testing, stress echocardiography, myocardial perfu-
sion imaging by nuclear imaging with Single Photon Emission Com-
puted Tomography (SPECT) or Positron Emission Tomography
(PET), and cardiac magnetic resonance (CMR). These tests help to
detect myocardial ischemia and evaluate the need for further invasive
investigations such as coronary angiography.

Each non-invasive diagnostic test has a particular range of clinical
likelihood of obstructive CAD where the usefulness of its application
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is maximal [1]. Given the clinical likelihood of obstructive CAD and

the likelihood ratio of a particular test, one can assess the post-test

probability of obstructive CAD after performing such a test [1]. Using
this approach, one can estimate the optimal ranges of clinical likeli-
hood for each test, in which they can reclassify patients from interme-

diate to either low or high post-test probability of CAD [2].

Patients can be categorized as having low, intermediate, and high
pre-test probability of having ischemic heart disease and the choice of
diagnostic tests is guided by these categories [1]:

— Low Pre-test Probability (<15%): For these patients, non-invasive
testing might often be unnecessary, and routine testing is not rec-
ommended as it could lead to false positives and unnecessary fur-
ther invasive procedures.

— Intermediate Pre-test Probability (15-85%): This group benefits
the most from non-invasive imaging tests like stress echocardiogra-
phy, SPECT and PET. SPECT is commonly used due to its availabil-
ity and efficacy in detecting areas of reduced myocardial perfusion
indicative of CAD. PET, while less commonly available, provides
higher accuracy and better quantification of myocardial blood
flow, and may be particularly useful in certain complex cases.

— High Pre-test Probability (>85%): In these patients, direct invasive
strategies such as coronary angiography are often considered ap-
propriate due to the high likelihood of significant coronary artery
disease. However, PET can be used in specific scenarios to assess
myocardial viability, especially when considering revascularization
options.

Coronary Computed Tomography Angiography (CTA) is the pre-
ferred test in patients with a lower range of clinical likelihood of CAD,
no previous diagnosis of CAD, and characteristics associated with a
high likelihood of good image quality. It detects subclinical coronary
atherosclerosis but can also accurately rule out both anatomically and
functionally significant CAD. It has higher accuracy values when low
clinical likelihood populations are subjected to examination [3]. Tri-
als evaluating outcomes after coronary CTA to date have mostly in-
cluded patients with a low clinical likelihood [4, 5].

The non-invasive functional tests for ischemia typically have better
rule-in power. In outcome trials, functional imaging tests have been
associated with fewer referrals for downstream coronary angiography
compared with a strategy relying on anatomical imaging [6-8].

The clinical significance of high-risk ischemic
patterns

Before revascularization decisions can be made, functional evalu-
ation of ischemia (either non-invasive or invasive) is required in most
patients. Therefore, functional non-invasive testing may be preferred
in patients at the higher end of the range of clinical likelihood if re-
vascularization is likely or if the patient has previously been diagnosed
with CAD.

When severe myocardial ischemia, indicative of substantial coro-
nary artery obstruction, is identified, it represents a key determinant
in the decision-making process for proceeding with interventional
procedures. Patients displaying severe ischemia are often recom-
mended for coronary angiography, which can lead to interventions
such as percutaneous coronary intervention (PCI) or coronary artery
bypass grafting (CABG). These procedures aim to restore adequate
blood flow to the ischemic areas, thereby improving symptoms, cardi-
ac function, and overall prognosis [9, 10].

The ISCHEMIA (International Study of Comparative Health Ef-
fectiveness with Medical and Invasive Approaches) trial provided sig-
nificant insights into the impact of the extent of myocardial ischemia
on therapeutic decision-making in patients with stable CAD.

Nuclear medicine and coronary artery disease

This trial explored the outcomes of patients with moderate to se-
vere ischemia who were treated either with conservative medical ther-
apy alone or with an initial invasive strategy involving angiography
and possible revascularization [11].

The trial demonstrated that the initial invasive strategy did not
significantly reduce the risk of major cardiovascular events compared
to medical therapy alone in the overall cohort. However, subgroup
analyses suggested that patients with more extensive ischemia might
benefit more from revascularization in terms of symptom relief and
quality of life improvements [11].

These findings emphasize the importance of personalized treat-
ment strategies based on the extent of ischemia. While the results
challenge the necessity of routine invasive procedures for all patients
with moderate to severe ischemia, they highlight the need for a tai-
lored approach, considering the individual patient’s ischemic burden
and symptomatic status.

Clinicians are required to carefully assess the extent of myocardial
ischemia using non-invasive imaging techniques in stable CAD pa-
tients [1].

The ESC Guidelines summarize the definitions of high event risk
for the different test modalities in patients with established chronic
coronary syndromes [1, 12-14]:

- Exercise ECG: cardiovascular mortality >3% per year according to

Duke Treadmill.

— Score SPECT or PET perfusion imaging: area of ischemia >10%
of the left ventricle myocardium.

— Stress echocardiography: 23 of 16 segments with stress-induced
hypokinesia or akinesia.

— CMR: 22 of 16 segments with stress perfusion defects or > 3
dobutamine-induced dysfunctional segments.

The role of nuclear medicine in patients
with suspected CAD

Nuclear medicine is a critical component in the field of cardiolo-
gy, offering diagnostic and prognostic insights that are essential for
the effective management of heart diseases. This branch of medicine
utilizes radioactive substances, known as radiotracers, to create imag-
es of the heart and study its function and structure in detail.

Both SPECT and PET play significant roles in assessing the likeli-
hood of ischemic heart disease based on pre-test probabilities [1].
Guidelines outline specific scenarios in which SPECT and PET are
particularly valuable, emphasizing their utility in refining diagnostic
accuracy and guiding clinical decision-making [1].

Myocardial perfusion imaging with SPECT has been generally re-
garded as the reference standard for the evaluation of myocardial
perfusion [1]. SPECT imaging is a robust tool for diagnosing CAD by
evaluating myocardial perfusion deficits during stress testing. It is par-
ticularly useful for assessing the severity and extent of ischemia, help-
ing to guide decisions about the necessity for angiography or revascu-
larization [1].

Otherwise, PET offers several advantages over SPECT, including
higher spatial resolution, the ability to quantitatively assess myocardi-
al blood flow, and reduced radiation exposure to the patient [1]. PET
is highly effective in evaluating myocardial viability and differentiating
between scarred and hibernating myocardium, which is crucial for
planning revascularization in patients with severe ischemia or com-
plex coronary anatomy [1].

Both SPECT and PET should be integrated into the clinical path-
way according to the patient’s individual risk profile, symptoms, and
initial test results. The guidelines recommend using these imaging
modalities to refine risk stratification, particularly in intermediate-risk
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patients, and to guide further invasive diagnostic or therapeutic pro-
cedures based on imaging findings.

A patient-centric approach, using the best available diagnostic
tools to inform treatment strategies, thereby optimizing care for pa-
tients with suspected or confirmed CAD, is advocated to apply the
best cost-effectiveness approach to an increasing disease.
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