
Functional InformationAnatomical Information

Consider a variety of factors such as pretest probability of obstructive

epicardial disease, patient-specific factors (ex: ability to exercise)

and whether functional or anatomical information will provide the best

answer for our clinical question (ex: risk stratification and/or

management of symptoms)

Non-invasive & invasive testing for stable ischemic heart disease can

provide information that can be broadly differentiated into two

different categories:
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Stable Ischemic Heart Disease 101: Brief Testing Highlights

How do you select? 

In patient with multiple prior non-invasive testing

of the same modality with equivocal answers to

the clinical question, it may be more helpful to
switch to a different modality

PRO TIP



-Delineate the functional consequence of obstructive

coronary disease rather than directly characterizing the

burden of disease (such as non-obstructive plaque

burden) 

-Assess for flow-limiting obstructive coronary lesions

by inducing ischemia using exercise or pharmacologic

stressors. Once ischemia is induced, it can be assessed

by EKG alone or with an imaging modality (echo, MRI, or

nuclear imaging)

- Understand nature and severity of a patient’s

symptoms (ex: treadmill stress test assesses nature

and degree of patient’s symptoms, if chest pain is

reproduced at a lower vs higher level of exercise,

response to anti-anginal therapy, etc)

 

-Tests such as coronary angiography or cross-

sectional imaging (CT/MRI) provide anatomical

information and allow for direct visualization of

obstructive and nonobstructive epicardial disease

which can help with diagnosis and prognosis as well

as guide shared decision making and risk factor

modification

 

What are the goals of the functional test? 

What are the goals of the anatomical test? 
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-Provides a “luminogram” of the

coronary arteries, degree of stenosis

is inferred from appearance of dye-

filled vessels

-Intravascular ultrasound (IVUS) or

optical coherence tomography (OCT)

can be used for additional information

about the vascular anatomy (ex: plaque

features)

- Uses iodine-containing contrast

material and cross-sectional imaging

to evaluate epicardial coronary artery

stenosis and plaque features

- Identifies obstructive and non-

obstructive disease burden and

assesses for coronary anomalies

Modality Overview: Coronary Computed Tomography
Angiography (CCTA)

Functional Anatomical 

Modality Overview: Cardiac Catheterization

Note: This document includes only brief

descriptions of the above modalities. Not all

cardiac imaging modalities are described or

discussed in this episode or infographic. 

Sources:

American Society of Nuclear Cardiology;
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- Flow wires can be used to

measure fractional flow

reserve (FFR) at states of

maximal hyperemia and

help identify lesions that

are hemodynamically

significant

Functional Anatomical 
-Fractional Flow Reserve-

Computed Tomography

(FFR-CT) can be used to

help identify lesions that are

hemodynamically significant

https://twitter.com/Dr_DanMD
https://twitter.com/RichardAFerraro


Note: This document includes only brief

descriptions of the above modalities. Not all

cardiac imaging modalities are described or

discussed in this episode or infographic. 

Sources:

American Society of Nuclear Cardiology;

2019 ESC Guidelines for the Diagnosis and Management of Chronic

Coronary Syndrome

The Curbsiders Interview with the CardioNerds 
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Functional Anatomical 
Modality Overview: Cardiac MRI (CMR)

-Provides high-quality cross-sectional

imaging without ionizing radiation or

iodinated contrast

-CMR can provide diagnostic and prognostic

information about different myocardial

disorders including ischemia and extent of

scar, cardiomyopathies, congenital

genetic abnormalities, infiltrative disease,

and systemic disorders

-Perfusion imaging (Perfusion

CMR) can demonstrate perfusion

defects, microvascular ischemia

and areas of scar tissue/fibrosis

Functional Anatomical 

Modality Overview: Nuclear Imaging (PET and SPECT) 

-Myocardial perfusion images are

obtained at rest and with stress

(exercise or pharmacological) and

can provide absolute myocardial

blood flow with quantitative

flow reserve in all coronary

territories (PET) and assessment

of myocardial viability (PET)

-PET can also be used assess for

microvascular disease

-Does not provide an anatomical

evaluation of the coronary tree

but does assess for baseline and

stress left ventricular function.

https://twitter.com/Dr_DanMD
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Functional Anatomical 
- Exercise or pharmacological (ex. dobutamine)

stress normally provokes a generalized

increase of regional wall motion and causes

myocardial thickening 

-Regional wall motion abnormalities can be

caused by obstructive coronary disease

-Resting wall motion abnormalities can be due

to prior myocardial infarction but does not

necessarily imply that a segment is non-viable

-Does not provide an

anatomical evaluation of the

coronary tree but does

assess for baseline and

stress left ventricular

function

Modality Overview: Stress Echocardiography

Note: This document includes only

brief descriptions of the above

modalities. Not all cardiac imaging

modalities are described or discussed

in this episode or infographic. 
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Functional Anatomical 
-Exercise EKG indirectly detects

myocardial ischemia by showing ischemic

changes on ECG during stress

-Anatomical

information is

very limited

Modality Overview: Exercise Electrocardiography  (EKG)

Avoid in patients who are unable to exercise sufficiently due to leg

claudication, arthritis, deconditioning, pulmonary disease, or other

conditions; and patients with ECG findings at rest that can interfere

with interpretation of the exercise test (ventricular preexcitation,

ventricular paced rhythm, LBBB, greater than 1mm ST depression at

rest, LVH with ST abnromalities, ect.)

PRO TIP

https://twitter.com/Dr_DanMD
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-A CT scan that detects calcium

deposits in the coronary arteries and

is presented as an Agatston score or

CAC score

-CAC score is an independent marker

of risk for cardiac events, cardiac

mortality, and all-cause mortality

and can help guide lifestyle and

pharmacological risk factor

modification

-No functional

component to the CAC

scan

-A CAC score can be

provided when CT is used

for attenuation correction

in nuclear studies

-A high coronary calcium

score can change

management—there is

also data that shows that

just showing patients

the plaque on CT

imaging can improve

outcomes

 

Modality Overview: Coronary Artery Calcium (CAC) Scan 

Functional Anatomical 

Note: This document includes only

brief descriptions of the above

modalities. Not all cardiac imaging

modalities are described or discussed

in this episode or infographic. 

Sources:

American Society of Nuclear Cardiology;

2019 ESC Guidelines for the Diagnosis and Management of Chronic Coronary

Syndrome

The Curbsiders Interview with the CardioNerds 
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-Consider patient factors/comorbidities such as kidney disease, liver disease,

devices, metallic implants, ability to exercise, baseline abnormal ECG or TTE, and

patient cooperation to select best test 

-Evaluate cost-effectiveness of the study and radiation exposure 

Low PPT for Obstructive CAD:
Perhaps testing is not needed, or consider an anatomical

test such as a Coronary CTA 

Low-intermediate PPT for Obstructive CAD: 
Consider obtaining CCTA anatomical testing in addition

to an exercise tolerance test (ETT) with or without imaging

as this has been shown to provide higher diagnostic

ability and affects management

Significant CVD hx (ex: prior stents, bypass) + lower

suspicion of Obstructive CAD: 
Consider functional testing such as stress MRI, nuclear

stress test, or stress echocardiogram

High PPT for Obstructive CAD:
Consider skipping a non-invasive test and proceed

straight to an invasive test

Note: This document includes only

brief descriptions of the above

modalities. Not all cardiac imaging

modalities are described or discussed

in this episode or infographic. 

Sources:

American Society of Nuclear Cardiology;

2019 ESC Guidelines for the Diagnosis and Management of Chronic Coronary

Syndrome

The Curbsiders Interview with the CardioNerds 
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More Tips for Choosing Testing in Stable Ischemic Heart Disease

Patients with angina who do not have obstructive epicardial

stenoses on anatomical testing may have coronary

microvascular disease which is still important to diagnose

given important therapeutic and prognostic implications

PRO TIP

Consider Pre-Test Probability (PPT) and History 
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