cardiac radiology terms

The Art and Science of Understanding Cardiac Radiology Terms

cardiac radiology terms represent the specialized lexicon that radiologists
and clinicians use to describe, diagnose, and monitor conditions affecting
the heart and its surrounding structures through imaging. This critical
vocabulary is essential for accurate communication, ensuring that the nuances
of cardiac anatomy, physiology, and pathology are precisely conveyed. From
basic structural components to complex functional assessments, mastering
these terms is paramount for anyone involved in cardiovascular imaging
interpretation. This comprehensive guide will delve into the fundamental and
advanced cardiac radiology terms, covering imaging modalities, anatomical
structures, common pathologies, and key measurements. Understanding these
terms empowers healthcare professionals to better interpret echocardiograms,
CT scans, MRI studies, and other vital diagnostic tools.
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Common Cardiac Imaging Modalities

Cardiac radiology employs a diverse array of imaging techniques, each
offering unique insights into the heart's structure and function.
Understanding the basic principles and applications of these modalities is
the first step in comprehending the associated terminology. These techniques
allow for detailed visualization of the heart muscle, valves, chambers, and
blood vessels, playing a pivotal role in diagnosing a wide spectrum of
cardiovascular diseases.

Echocardiography

Echocardiography, often referred to as an "echo," is a cornerstone of cardiac
imaging. It utilizes ultrasound waves to create real-time images of the
heart. This modality is invaluable for assessing cardiac chamber size and
function, evaluating valve morphology and motion, and detecting congenital



heart defects. Terms like "systolic function," "diastolic dysfunction," and
"regurgitation" are frequently used in echocardiographic reports.

Cardiac Computed Tomography (CT)

Cardiac CT, particularly with advancements in multi-detector CT scanners and
ECG gating, provides high-resolution anatomical detail of the heart and
coronary arteries. It is frequently used for coronary artery calcium scoring,
assessing cardiac masses, evaluating congenital anomalies, and pre-procedural
planning for cardiac interventions. Concepts like "coronary artery stenosis"
and "plaque burden" are central to cardiac CT interpretation.

Cardiac Magnetic Resonance Imaging (MRI)

Cardiac MRI offers superior soft-tissue contrast and is considered the gold
standard for assessing myocardial tissue characterization, quantifying
ventricular volumes and function, and evaluating congenital heart disease and
valvular heart disease. Its ability to visualize the myocardium without
ionizing radiation makes it a preferred choice in many clinical scenarios.
Terms such as "myocardial scar," "infarct size," and "late gadolinium
enhancement" are specific to cardiac MRI.

Anatomical Structures in Cardiac Radiology

A thorough understanding of cardiac anatomy is fundamental to interpreting
any cardiac imaging study. Radiologists rely on precise terminology to
describe the location and relationship of various structures within the
thoracic cavity. These anatomical landmarks form the basis for assessing
normalcy and identifying deviations that signify disease.

The Four Chambers

The heart's four chambers are the primary focus of many cardiac imaging
examinations. These include the two atria (right and left) and the two
ventricles (right and left). Accurate description of their size, wall
thickness, and relationship to each other is crucial for diagnosing
conditions like chamber dilation or hypertrophy.

Valves and Great Vessels

The heart's valves—aortic, mitral, tricuspid, and pulmonary—control the
unidirectional flow of blood. The great vessels, namely the aorta and
pulmonary artery, are also critical components. Radiologic descriptions often



detail valve leaflet integrity, the presence of stenosis or regurgitation,
and the caliber and patency of the aorta and pulmonary artery.

Key Cardiac Radiology Terms for Cardiac
Chambers

Describing the cardiac chambers accurately is a critical aspect of cardiac
radiology. Their dimensions, wall thickness, and how they contract and relax
provide vital clues about the heart's overall health and efficiency.
Deviations from normal in these parameters often point to underlying
cardiovascular issues.

Left Ventricle (LV)

The left ventricle is the main pumping chamber of the heart, responsible for
ejecting oxygenated blood into the systemic circulation. Terms related to the
LV include "left ventricular end-diastolic volume (LVEDV)," "left ventricular
end-systolic volume (LVESV)," "left ventricular ejection fraction (LVEF),"
and "left ventricular hypertrophy (LVH)." LVH refers to an increase in the
wall thickness of the left ventricle.

Right Ventricle (RV)

The right ventricle pumps deoxygenated blood to the lungs. Key terms
associated with the RV include "right ventricular end-diastolic volume
(RVEDV)," "right ventricular end-systolic volume (RVESV)," and "right
ventricular ejection fraction (RVEF)." Assessment of RV size and function is
crucial in conditions like pulmonary hypertension and right heart failure.

Left Atrium (LA) and Right Atrium (RA)

The atria serve as receiving chambers for blood returning to the heart. The
left atrium receives oxygenated blood from the lungs, and the right atrium
receives deoxygenated blood from the body. Terms like "left atrial
enlargement” and "right atrial enlargement" are common findings, often
associated with valvular disease or volume overload.

Terms Describing Cardiac Valves

Cardiac valves are intricate structures that ensure proper blood flow
direction. Radiologic assessment focuses on their morphology, mobility, and



the presence of any abnormalities that impede blood flow or cause leakage.
Terms used to describe valve function are essential for diagnosing valvular
heart disease.

Stenosis

Stenosis refers to the narrowing or incomplete opening of a valve, which
impedes blood flow. For example, "aortic stenosis" describes a narrowed
aortic valve. Radiologists describe the severity of stenosis based on
pressure gradients and valve area measurements.

Regurgitation

Regurgitation, also known as insufficiency or incompetence, describes the
backward flow of blood due to a valve that does not close properly. "Mitral
regurgitation"” signifies leakage of blood backward into the left atrium
during ventricular contraction. The severity is often graded (e.g., mild,
moderate, severe).

Prolapse

Valve prolapse occurs when one or more of the valve leaflets bulge or droop

backward into the upstream chamber during the valve's closure. "Mitral valve
prolapse (MVP)" is a common example, where the mitral valve leaflets do not

coapt properly.

Understanding Myocardial Terms

The myocardium, or heart muscle, is central to the heart's pumping action.
Radiologic terms related to the myocardium describe its thickness, motion,
viability, and the presence of scar tissue or inflammation. These assessments
are critical for diagnosing conditions like heart attacks, cardiomyopathies,
and myocarditis.

Myocardial Infarction (MI) and Scar

A myocardial infarction, commonly known as a heart attack, results from a
blockage of blood flow to a section of the heart muscle, causing it to die.
Radiologic terms like "myocardial scar," "infarct zone," and "late gadolinium
enhancement" (LGE) in MRI are used to delineate areas of damage and fibrosis
resulting from past MIs.



Myocardial Thickness and Wall Motion Abnormalities

Terms such as "ventricular wall thickness" and "interventricular septum
thickness" are used to quantify the muscle mass. "Wall motion abnormalities”
describe segments of the ventricle that do not contract normally. These can
be hypokinetic (reduced motion), akinetic (no motion), or dyskinetic
(paradoxical outward motion), often indicating ischemia or infarction.

Cardiomyopathy

Cardiomyopathy is a disease of the heart muscle that makes it harder for the
heart to pump blood to the rest of the body. Radiologic terms used here
include "dilated cardiomyopathy," characterized by enlarged and weakened
ventricles, and "hypertrophic cardiomyopathy," characterized by thickened
ventricular walls.

Pericardial and Great Vessel Radiology Terms

Beyond the heart muscle and valves, the structures surrounding the heart and
the major blood vessels are also vital components of cardiac imaging
interpretation. The pericardium, a sac that encloses the heart, and the great
vessels, the aorta and pulmonary artery, are frequently examined.

Pericardial Effusion

A pericardial effusion is the abnormal accumulation of fluid in the
pericardial space, the area between the heart and the sac surrounding it.
Radiologic findings might describe the size and hemodynamic significance of
the effusion, such as "small," "moderate," or "large," and whether it is
causing "cardiac tamponade" (compression of the heart by fluid).

Aortic Aneurysm and Dissection

An aortic aneurysm is a bulging or ballooning in a section of the aorta,
while a dissection is a tear in the inner layer of the aorta. Terms like
"thoracic aortic aneurysm," "descending aorta dissection," and classification
systems like "Stanford" or "DeBakey" are used to describe these critical
findings.

Common Cardiac Pathologies and Their Radiologic



Descriptions

Cardiac radiology is instrumental in identifying and characterizing a wide
range of heart diseases. The terminology used provides a standardized way to
communicate the nature and severity of these conditions to referring
physicians and other specialists.

Coronary Artery Disease (CAD)

CAD is characterized by the buildup of plaque in the coronary arteries.
Radiologic terms include "coronary artery stenosis" (narrowing), "calcified
plaque," "non-calcified plaque," and "stenosis severity" (e.g., mild,
moderate, severe, near-occlusion).

Congenital Heart Disease (CHD)

CHD refers to abnormalities in the heart's structure present at birth.
Radiologic descriptions often involve specific defects, such as "atrial
septal defect (ASD)," "ventricular septal defect (VSD)," "tetralogy of
Fallot," and "transposition of the great arteries."” The terms describe the
location, size, and hemodynamic impact of these anomalies.

Cardiac Masses and Tumors

Radiologists identify and describe cardiac masses, which can be benign or
malignant. Terms used include "atrial myxoma," "fibroma," "sarcoma," and
descriptions of their location (e.g., intra-cardiac, pericardial), size,
signal characteristics (on MRI), and attachment points.

Functional Assessment Terms in Cardiac
Radiology

Beyond static anatomy, cardiac radiology plays a crucial role in evaluating
the heart's dynamic function. This involves assessing how well the heart
muscle contracts and relaxes, and how efficiently blood is pumped throughout
the body. These functional parameters are key indicators of cardiac health.

Ejection Fraction (EF)

Ejection fraction is a measure of how much blood the left ventricle pumps out
with each contraction. It is typically expressed as a percentage. For



instance, a "normal LVEF" is generally considered to be above 50-55%. A
"reduced LVEF" is indicative of impaired systolic function.

Cardiac Output (CO) and Stroke Volume (SV)

Cardiac output is the volume of blood the heart pumps per minute, calculated
as stroke volume multiplied by heart rate. Stroke volume is the volume of
blood ejected from the left ventricle with each beat. Terms like "increased
cardiac output" or "decreased stroke volume" describe altered hemodynamic
states.

Diastolic Function

Diastolic function refers to the heart's ability to relax and fill with blood
during the relaxation phase of the cardiac cycle. Radiologic terms used to
describe diastolic dysfunction include "impaired relaxation," "pseudonormal
filling," and "restrictive filling," often graded by severity.

Measurements and Indices in Cardiac Radiology

Quantitative assessment is a vital part of cardiac radiology, providing
objective data to assess chamber size, wall thickness, and cardiac function.
Specific measurements and derived indices allow for precise evaluation and
tracking of disease progression or response to treatment.

Ventricular Volumes and Masses

Measurements like "left ventricular end-diastolic volume (LVEDV)," "left
ventricular end-systolic volume (LVESV)," and "left ventricular mass (LVM)"
are routinely obtained. These values are often indexed to body surface area
(BSA) to normalize for patient size, leading to terms like "LV mass index
(LVMI)."

Wall Thickness

Radiologists measure the thickness of the ventricular walls, particularly the
interventricular septum (IVS) and the posterior wall of the left ventricle
(PWLV). For example, an "increased LV wall thickness" can indicate
hypertrophy, a common finding in hypertension or hypertrophic cardiomyopathy.



Calculated Indices

Various indices are calculated from primary measurements to provide a more
comprehensive assessment. Examples include the "cardiac index (CI)" (cardiac
output indexed to BSA) and "myocardial strain," which quantifies the
deformation of the heart muscle during contraction and relaxation, offering a
sensitive measure of myocardial function.

Contrast and Intervention-Related Cardiac
Radiology Terms

When cardiac imaging involves the use of contrast agents or is performed in
conjunction with interventional procedures, a specific set of terminology
comes into play. These terms are crucial for understanding how blood flow is
visualized and how interventions are guided.

Contrast Enhancement

In CT and MRI, contrast agents are injected intravenously to highlight blood
vessels and heart chambers. Terms describe the pattern and degree of
enhancement, such as "homogeneous enhancement," "heterogeneous enhancement,"”
"washout kinetics," and "late enhancement" (as in LGE for scar assessment).

Coronary Angiography Terms

In interventional cardiology, coronary angiography uses contrast dye injected
directly into the coronary arteries. Radiologic terms describe findings such
as "thrombus," "plaque irregularity," "thrombolysis in myocardial infarction
(TIMI) flow grade," and the location and severity of lesions requiring
intervention like "percutaneous coronary intervention (PCI)."

Intracardiac Echo (ICE) and Intravascular Ultrasound
(IVUS)

These intracardiac imaging techniques provide real-time visualization during
procedures. Radiologists use terms to describe structures as seen from within
the heart or vessels, such as "intimal hyperplasia," "stent apposition," and
"plaque composition."



Frequently Asked Questions

Q: What is the difference between "stenosis" and
"regurgitation" in cardiac valve terminology?

A: Stenosis refers to the narrowing of a heart valve, which obstructs blood
flow through it. Regurgitation, on the other hand, describes a leaky valve
where blood flows backward due to incomplete closure.

Q: How is myocardial scar identified in cardiac MRI?

A: Myocardial scar resulting from a heart attack or other injury is typically
identified in cardiac MRI using late gadolinium enhancement (LGE). Gadolinium
contrast agent accumulates in areas of scar tissue, making them appear bright
on specific MRI sequences.

Q: What does "left ventricular hypertrophy" (LVH)
mean in cardiac radiology?

A: Left ventricular hypertrophy (LVH) is a condition where the muscular wall
of the left ventricle becomes thickened. This thickening can impair the
heart's ability to pump blood effectively and is often associated with
chronic conditions like high blood pressure.

Q: Can cardiac radiology terms help diagnose
congenital heart disease in infants?

A: Yes, cardiac radiology, particularly echocardiography, uses specialized
terms to describe congenital heart defects such as atrial septal defects
(ASD), ventricular septal defects (VSD), and other structural anomalies
present at birth, aiding in diagnosis and management.

Q: What are the main components of a cardiac CT
report related to coronary arteries?

A: A cardiac CT report for coronary arteries typically includes assessments
of coronary artery calcium score, the presence and severity of any stenosis
(narrowing), characterization of plaque (calcified vs. non-calcified), and
any abnormalities in the coronary artery anatomy.

Q: What is "ejection fraction" and why is it



important in cardiac radiology?

A: Ejection fraction (EF) is a key measure of how well the left ventricle
pumps blood with each contraction, expressed as a percentage. It is crucial
for assessing systolic heart function and is a primary indicator of heart
failure severity and prognosis.
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