
cardiac imaging terms

Understanding Key Cardiac Imaging Terms: A
Comprehensive Guide

cardiac imaging terms form the bedrock of communication and understanding within
cardiovascular medicine, enabling precise diagnosis, treatment planning, and patient care.
From visualizing the intricate structures of the heart to assessing its dynamic function, a
vast lexicon of specialized language is employed. This article aims to demystify these
essential terms, providing a clear and detailed exploration of the modalities, anatomical
structures, and physiological parameters commonly encountered in cardiac imaging. We
will delve into the nuances of echocardiography, cardiac CT, cardiac MRI, and nuclear
cardiology, outlining the fundamental principles behind each and the specific terminology
associated with their findings. Understanding these terms is crucial for healthcare
professionals, researchers, and even informed patients seeking to grasp the complexities of
heart health assessment.

Table of Contents

Introduction to Cardiac Imaging

Echocardiography Terms

Cardiac Computed Tomography (CT) Terms

Cardiac Magnetic Resonance Imaging (MRI) Terms

Nuclear Cardiology Terms

Common Cardiac Imaging Findings and Terms

The Importance of Precise Cardiac Imaging Terminology

Introduction to Cardiac Imaging

Cardiac imaging encompasses a suite of advanced diagnostic technologies designed to
visualize the heart and its surrounding structures. These techniques provide invaluable
insights into the anatomy, function, and pathology of the cardiovascular system, playing a
pivotal role in the early detection and management of heart disease. The evolution of



imaging has transformed cardiology from a largely clinical discipline to one heavily reliant
on sophisticated visual data.

The primary goal of cardiac imaging is to offer a non-invasive or minimally invasive window
into the heart's intricate workings. This allows clinicians to assess everything from the size
and thickness of the heart chambers to the flow of blood through the valves and coronary
arteries. The interpretation of these images relies on a standardized and precise
vocabulary, ensuring that findings are accurately communicated and understood across
multidisciplinary teams.

Different imaging modalities offer distinct advantages and are utilized based on the specific
clinical question being asked. Echocardiography, for instance, uses sound waves to create
real-time images, excelling at assessing heart muscle function and valve performance.
Cardiac CT employs X-rays to generate detailed cross-sectional views, ideal for evaluating
coronary arteries and cardiac structures. Cardiac MRI utilizes magnetic fields and radio
waves to provide exceptional soft-tissue contrast, crucial for characterizing myocardial
tissue and congenital heart disease. Nuclear cardiology uses radioactive tracers to assess
blood flow and metabolic activity within the heart muscle.

Echocardiography Terms

Echocardiography, often referred to as an "echo," is a cornerstone of cardiac imaging,
employing ultrasound waves to produce images of the heart. It is a versatile, real-time
imaging technique that is widely accessible and safe. Understanding its terminology is
fundamental to interpreting cardiac function and structure.

Echocardiography Modalities

There are several forms of echocardiography, each with its specific applications and
associated terms.

Transthoracic Echocardiogram (TTE): The most common type, where a transducer
is placed on the chest wall.

Transesophageal Echocardiogram (TEE): Performed by passing a transducer
down the esophagus, providing clearer views of posterior cardiac structures.

Stress Echocardiogram: Combines echocardiography with physiological stress
(exercise or pharmacologic) to assess cardiac function under demand.

3D Echocardiography: Utilizes advanced transducers and software to create three-
dimensional images of cardiac structures, offering enhanced visualization of complex
anatomy and valve function.



Echocardiographic Measurements and Parameters

Quantifying cardiac dimensions and function is critical. Several standardized measurements
are routinely performed.

Ejection Fraction (EF): The percentage of blood pumped out of the left ventricle
with each beat. A key indicator of overall heart pumping function.

Fractional Shortening (FS): Similar to EF, but specifically measures the percentage
decrease in left ventricular internal diameter during systole.

Wall Thickness: Measurements of the thickness of the left ventricular walls
(interventricular septum, posterior wall) and right ventricular free wall. Deviations can
indicate hypertrophy or dilatation.

Chamber Dimensions: Measurements of the internal diameters and volumes of the
left atrium, left ventricle, right atrium, and right ventricle.

Valve Orifice Area: Quantifies the size of the openings of the heart valves, essential
for assessing stenosis.

Regurgitant Volume: The amount of blood that flows backward through a valve
during diastole, indicating insufficiency.

Pressure Gradients: The pressure difference across a valve or within a chamber,
used to assess the severity of stenosis or regurgitation.

Diastolic Dysfunction: Assesses the ability of the left ventricle to relax and fill
properly during diastole. Terms include E/A ratio, E/e' ratio, and deceleration time.

Doppler Echocardiography Terms

Doppler ultrasound is integral to echocardiography, allowing the assessment of blood flow
direction, velocity, and patterns.

Pulsed-Wave (PW) Doppler: Used to measure blood flow velocity at a specific
point.

Continuous-Wave (CW) Doppler: Used to measure high velocities, typically across
stenotic valves.

Color Doppler: Superimposes color onto the 2D image to represent blood flow
direction and velocity, with red often indicating flow towards the transducer and blue
away. Helps identify regurgitation or shunts.



Spectral Doppler: Displays blood flow velocity over time as a waveform, providing
quantitative information about flow patterns.

Aliasing: An artifact in pulsed-wave Doppler when velocities exceed the Nyquist limit,
appearing as a wrap-around effect on the spectral display.

Cardiac Computed Tomography (CT) Terms

Cardiac CT, particularly Coronary CT Angiography (CCTA), has revolutionized the
assessment of coronary artery disease. It uses X-rays and sophisticated computer
processing to create detailed cross-sectional images of the heart and its vasculature.

Cardiac CT Modalities and Techniques

Different approaches within cardiac CT cater to specific diagnostic needs.

Coronary CT Angiography (CCTA): The primary application, visualizing the
coronary arteries for the detection of stenosis or plaque.

Cardiac CT for Calcium Scoring: Quantifies the amount of calcified plaque in the
coronary arteries, providing a risk assessment for future cardiovascular events.

CT for Cardiac Structure and Function: Used to assess the size and function of the
cardiac chambers, ventricular volumes, and ejection fraction, similar to
echocardiography and MRI.

Dual-Energy CT: Allows for material decomposition, enabling differentiation of
tissues and contrast enhancement.

Cardiac CT Findings and Terminology

Interpreting cardiac CT involves specific terms related to plaque and stenosis.

Coronary Artery Calcification (CAC) Score: A numerical value representing the
total amount of calcium in the coronary arteries, categorized into mild, moderate, and
severe.

Coronary Artery Stenosis: The narrowing of a coronary artery lumen. Quantified as
percentage of luminal diameter reduction (e.g., 0-25%, 26-50%, 51-75%, 76-99%,



100%).

Non-calcified Plaque: Atherosclerotic plaque that contains little to no calcium. Can
be further characterized as soft, intermediate, or hard based on attenuation values.

Mixed Plaque: Plaque containing both calcified and non-calcified components.

Atherosclerotic Plaque Burden: The total amount and distribution of
atherosclerotic plaque within the coronary arteries.

Coronary Artery Dominance: Refers to which coronary artery system (left or right)
supplies the inferior wall of the left ventricle.

Artifact: Image distortions caused by factors like motion (heartbeat or breathing),
beam hardening, or metal implants, which can affect image quality and interpretation.

Nuclear Cardiology Terms

Nuclear cardiology employs radioactive tracers (radiopharmaceuticals) and specialized
cameras to assess myocardial perfusion and function. It is particularly valuable in
evaluating ischemia and viability.

Nuclear Cardiology Procedures

Common nuclear cardiology tests have distinct protocols.

Myocardial Perfusion Imaging (MPI): Assesses blood flow to the heart muscle at
rest and under stress. Commonly uses technetium-99m sestamibi or tetrofosmin, or
thallium-201.

Gated Myocardial Perfusion Imaging: Combines perfusion imaging with ECG
gating to assess ventricular function (ejection fraction, wall motion) simultaneously.

Cardiac Positron Emission Tomography (PET): Offers higher resolution and
sensitivity for assessing myocardial perfusion and metabolism.

Ventilation/Perfusion (V/Q) Scan: Primarily used to detect pulmonary embolism,
but can provide ancillary information about cardiac function in some contexts.



Nuclear Cardiology Findings and Terminology

Key terms describe the distribution of the radiotracer and its implications for blood flow.

Perfusion Defect: An area of the myocardium that shows reduced uptake of the
radiotracer, indicating decreased blood flow.

Fixed Defect: A perfusion defect that is present at both stress and rest imaging,
suggesting scar tissue (infarction) or chronic ischemia.

Reversible Defect: A perfusion defect that is present under stress but improves or
resolves at rest, indicating reversible ischemia.

Transient Ischemic Dilatation (TID) Ratio: An indicator of severe multivessel or
left main coronary artery disease, where the left ventricle appears larger on stress
images compared to rest images due to stunning.

Myocardial Scar: Irreversible damage to the heart muscle, typically from a previous
myocardial infarction, characterized by a fixed perfusion defect.

Myocardial Viability: The presence of viable myocardial tissue in an area of reduced
perfusion, which may recover function if blood flow is restored. This is often assessed
with PET or SPECT using specific tracers or combined imaging techniques.

Perfusion Reserve: The difference in blood flow between stress and rest conditions,
reflecting the heart's ability to increase blood supply in response to demand.

Cardiac Magnetic Resonance Imaging (MRI)
Terms

Cardiac MRI (CMR) provides superior soft-tissue contrast and allows for comprehensive
assessment of cardiac anatomy, function, blood flow, and tissue characterization without
ionizing radiation.

Cardiac MRI Sequences and Techniques

Specific MRI sequences are employed to highlight different aspects of cardiac pathology.

Cine MRI: Acquires dynamic images throughout the cardiac cycle, allowing for
detailed assessment of ventricular volumes, ejection fraction, and wall motion.



Late Gadolinium Enhancement (LGE): A technique used after the administration of
gadolinium-based contrast agents to identify areas of myocardial fibrosis or scarring.

Black-Blood Sequences: Suppress the signal from blood, allowing for better
visualization of the myocardium and surrounding structures.

Bright-Blood Sequences: Enhance the signal from blood, useful for assessing blood
flow and shunts.

Tissue Tagging: Imprints patterns on the myocardium to track its deformation and
assess regional myocardial strain.

Flow Quantification: Measures the velocity and volume of blood flow through valves
and across shunts.

T1/T2 Mapping: Quantitative MRI techniques that measure intrinsic tissue properties
to assess for diffuse myocardial disease, inflammation, or edema.

Cardiac MRI Findings and Terminology

Interpretation of CMR involves a specific set of terms related to tissue composition and
blood flow.

Myocardial Infarction (MI) Characterization: LGE patterns help differentiate acute
from chronic MI, identify transmurality (full-thickness damage), and assess the size of
the infarct. Terms include subendocardial, transmural, and epicardial enhancement.

Myocarditis: Inflammation of the heart muscle, often characterized by edema (seen
on T2-weighted images) and LGE in a non-ischemic pattern (e.g., mid-wall or
epicardial).

Cardiomyopathy: Diseases of the heart muscle. CMR is crucial for classifying
cardiomyopathies (dilated, hypertrophic, restrictive) and characterizing underlying
pathology.

Myocardial Fibrosis: Scarring of the heart muscle, visualized by LGE.

Edema: Swelling or fluid accumulation within the myocardium, often indicative of
inflammation or ischemia, visualized on T2-weighted images.

Hemodynamics: Assessment of blood flow patterns, pressures, and volumes within
the heart and great vessels.

Shunt: Abnormal flow of blood between different chambers or vessels (e.g., atrial
septal defect, ventricular septal defect), quantified by CMR.



Common Cardiac Imaging Findings and Terms

Beyond modality-specific terms, certain findings are universally recognized and critical for
diagnosis across various imaging techniques.

Aneurysm: A localized, abnormal dilatation of a blood vessel or chamber, such as an
aortic aneurysm or ventricular aneurysm.

Thickening: An increase in the normal thickness of a myocardial wall or valve leaflet,
often indicative of hypertrophy or inflammation.

Dilatation: An abnormal enlargement or stretching of a cardiac chamber or vessel.

Thrombus: A blood clot that forms within a blood vessel or heart chamber,
potentially leading to embolism.

Vegetation: A mass of bacteria, fibrin, platelets, and inflammatory cells that forms
on a heart valve, typically in infective endocarditis.

Pericardial Effusion: An abnormal accumulation of fluid in the pericardial sac
surrounding the heart.

Myocardial Infarction (MI): Commonly referred to as a heart attack, involving
damage to the heart muscle due to lack of blood supply. Imaging terms describe the
location, size, and transmurality of the infarct.

Ischemia: A condition where the heart muscle does not receive adequate blood flow
and oxygen, often due to coronary artery disease.

Valvular Stenosis: Narrowing of a heart valve, restricting blood flow.

Valvular Regurgitation: Leakage of blood backward through a heart valve.

Arrhythmia: An abnormal heart rhythm. While not directly visualized by static
imaging, imaging can identify structural abnormalities that predispose to arrhythmias.

The Importance of Precise Cardiac Imaging
Terminology

The accurate and consistent use of cardiac imaging terms is paramount for several critical
reasons. It ensures clear and unambiguous communication among physicians, radiologists,
sonographers, and other healthcare professionals involved in patient care.



Misinterpretations can lead to diagnostic errors, inappropriate treatment decisions, and
ultimately, adverse patient outcomes.

Furthermore, standardized terminology facilitates research and the development of new
imaging techniques and diagnostic criteria. When researchers from different institutions use
the same language to describe findings, it allows for more robust comparisons and meta-
analyses, accelerating the pace of scientific discovery in cardiovascular medicine.
Educational efforts also benefit greatly from a common glossary, ensuring that trainees
acquire a solid understanding of cardiac imaging principles and findings.

In essence, mastering cardiac imaging terms is not merely an academic exercise; it is a
fundamental requirement for delivering high-quality, evidence-based cardiovascular care. It
bridges the gap between complex visual data and actionable clinical insights, empowering
clinicians to make the best possible decisions for their patients' heart health.

FAQ: Cardiac Imaging Terms

Q: What is the difference between stenosis and
regurgitation in cardiac imaging terms?
A: Stenosis refers to the narrowing of a heart valve, which impedes blood flow through the
valve. Regurgitation, on the other hand, describes the backward leakage of blood through a
valve that does not close properly. Both are common valvular abnormalities visualized and
quantified using various cardiac imaging modalities like echocardiography, CT, and MRI.

Q: How does cardiac MRI help in assessing myocardial
viability?
A: Cardiac MRI uses techniques like Late Gadolinium Enhancement (LGE) and T1/T2
mapping to assess myocardial viability. LGE can identify areas of fibrosis or scarring
resulting from a previous heart attack. If an area shows reduced blood flow (ischemia) but
no significant LGE, it suggests that the heart muscle is still viable and may recover function
if blood flow is restored.

Q: What does a "fixed defect" mean in nuclear
cardiology?
A: In nuclear cardiology, a "fixed defect" refers to an area in the heart muscle that shows
reduced uptake of the radioactive tracer during both stress and rest imaging. This typically
indicates irreversible damage, such as scar tissue from a prior heart attack, where blood
flow is permanently compromised.



Q: Can cardiac CT imaging be used to assess heart
chamber size and function?
A: Yes, cardiac CT, particularly with advanced techniques, can assess heart chamber size,
wall thickness, ventricular volumes, and ejection fraction. While echocardiography and MRI
are often considered primary tools for detailed functional assessment, cardiac CT provides
valuable volumetric data and can be used when other modalities are contraindicated or
unavailable.

Q: What is the significance of coronary artery calcium
scoring in cardiac CT?
A: The coronary artery calcium (CAC) score quantifies the amount of calcified plaque in the
coronary arteries. A higher CAC score is strongly associated with an increased risk of future
cardiovascular events, such as heart attacks. It helps stratify risk in asymptomatic
individuals and informs treatment decisions, particularly regarding statin therapy.

Q: What is diastolic dysfunction, and how is it assessed
in echocardiography?
A: Diastolic dysfunction refers to the impaired ability of the left ventricle to relax and fill
with blood during the relaxation phase of the heartbeat. Echocardiography assesses
diastolic function by measuring parameters like the E/A ratio (early and late diastolic filling
velocities), E/e' ratio (mitral inflow velocity to early diastolic myocardial velocity), and
deceleration time, which reflect the stiffness and relaxation properties of the ventricle.

Q: How is Left Ventricular Ejection Fraction (LVEF)
measured and why is it important?
A: Left Ventricular Ejection Fraction (LVEF) is the percentage of blood pumped out of the
left ventricle with each contraction. It is commonly measured using echocardiography,
cardiac MRI, and gated nuclear cardiology. LVEF is a crucial indicator of overall heart
pumping efficiency and is vital for diagnosing and managing heart failure, as well as
guiding treatment strategies.

Q: What is the role of Late Gadolinium Enhancement
(LGE) in Cardiac MRI?
A: Late Gadolinium Enhancement (LGE) is a specialized MRI technique that highlights areas
of myocardial fibrosis or scar tissue by showing increased signal intensity after the injection
of a gadolinium-based contrast agent. It is invaluable for diagnosing and characterizing
conditions like myocardial infarction, myocarditis, and various cardiomyopathies by
revealing the extent and pattern of tissue damage.
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