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A-mode (Amplitude Mode)

A-mode ultrasound is the simplest form of ultrasound imaging. It displays the amplitude of the ultrasound
signal along one axis, typically depth, with time or distance along the other axis. A-mode is commonly used
in ophthalmology for measuring the length of the eye.

Acoustic Impedance

Acoustic impedance is a measure of the resistance of a medium to the propagation of sound waves. It is the
product of the density of the medium and the speed at which sound waves travel through the medium.
Acoustic impedance plays a crucial role in determining how ultrasound waves interact with tissues of
different densities.

Aliasing

Aliasing occurs in ultrasound imaging when the frequency of the reflected sound waves exceeds half the
sampling frequency, resulting in an inaccurate representation of the image. Aliasing can be corrected by
adjusting the pulse repetition frequency or using techniques such as spectral Doppler.

Anisotropy

Anisotropy refers to the directional dependency of tissue properties in ultrasound imaging. Tissues may
appear hypoechoic or hyperechoic depending on the angle of the ultrasound beam relative to the tissue.
Radiologists must be aware of anisotropy to accurately interpret ultrasound images.

Artifact

Artifacts are unwanted signals or distortions in ultrasound images that can arise from various sources,
including patient motion, acoustic shadowing, reverberation, or equipment malfunction. Recognizing and
understanding artifacts is essential for accurate diagnosis in ultrasound imaging.

B-mode (Brightness Mode)

B-mode ultrasound is the most common form of ultrasound imaging used in medical practice. It displays a
two-dimensional cross-sectional image of tissues based on the intensity of the reflected ultrasound waves.
B-mode imaging provides detailed anatomical information and is widely used for diagnostic purposes.

Beamforming

Beamforming is a signal processing technique used in ultrasound imaging to focus and steer the ultrasound
beam in a specific direction. By adjusting the timing and amplitude of individual transducer elements,
beamforming enhances image resolution and contrast.

Color Doppler Imaging
Color Doppler imaging is a technique used in ultrasound to visualize blood flow within the body. It assigns
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different colors to the direction and velocity of blood flow, allowing for the assessment of vascular
structures and abnormalities. Color Doppler imaging is commonly used in cardiology and vascular medicine.

Compression

Compression refers to the reduction of dynamic range in ultrasound images to enhance contrast and
improve visibility of subtle tissue features. Different compression settings can be applied to grayscale or
Doppler images to optimize image quality for diagnostic interpretation.

Contrast Agents

Contrast agents are substances injected into the bloodstream to enhance the visualization of blood vessels,
organs, or tissues during ultrasound imaging. Contrast agents improve the differentiation between vascular
structures and surrounding tissues, allowing for better assessment of perfusion and pathology.

Doppler Effect

The Doppler effect is a phenomenon in which the frequency of sound waves changes when the source of
the waves and the observer are in relative motion. In ultrasound imaging, the Doppler effect is used to
measure blood flow velocity by detecting changes in the frequency of reflected sound waves from moving
red blood cells.

Echogenicity

Echogenicity refers to the ability of a tissue or structure to reflect ultrasound waves. Tissues with high
echogenicity appear bright on ultrasound images, while tissues with low echogenicity appear dark.
Echogenicity is influenced by tissue composition, density, and orientation.

Focal Zone

The focal zone in ultrasound imaging refers to the region where the ultrasound beam is most tightly
focused. By adjusting the focal zone, sonographers can optimize image resolution and clarity in specific
areas of interest. Focusing the ultrasound beam at the desired depth improves diagnostic accuracy.

Frame Rate

The frame rate in ultrasound imaging refers to the number of image frames displayed per second. A higher
frame rate provides smoother real-time visualization of moving structures, such as the heart or blood flow.
Optimizing the frame rate is essential for dynamic imaging and accurate interpretation.

Gain

Gain in ultrasound imaging refers to the amplification of the received ultrasound signal to adjust the
brightness or darkness of the image. Sonographers can adjust gain settings to enhance the visibility of
structures with different echogenicity levels. Proper gain adjustment is crucial for optimal image quality.

Gray Scale

Gray scale in ultrasound imaging refers to the range of brightness levels displayed in a grayscale image.
Different shades of gray represent variations in tissue density and echogenicity. Gray scale images provide
detailed anatomical information and are essential for characterizing tissue abnormalities.

Harmonic Imaging
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Harmonic imaging is a technique used in ultrasound to improve image quality by capturing and displaying
higher frequency ultrasound signals. By filtering out lower frequency noise, harmonic imaging enhances
contrast resolution and reduces artifacts. This technique is particularly useful for visualizing deep structures.

Image Fusion

Image fusion is a technology that combines different imaging modalities, such as ultrasound and computed
tomography (CT) or magnetic resonance imaging (MRI), to create a comprehensive and integrated view of
the anatomy. Image fusion enhances diagnostic accuracy and treatment planning by providing
complementary information.

Jitter

Jitter refers to random variations in the timing of ultrasound pulses emitted by the transducer. Jitter can
lead to inconsistencies in image quality and affect the accuracy of measurements. Minimizing jitter is
essential for obtaining reliable and reproducible ultrasound images.

Kerma

Kerma (Kinetic Energy Released in Matter) is a measure of the energy absorbed by tissues from ionizing
radiation. In ultrasound imaging, kerma is not applicable as ultrasound waves are non-ionizing and do not
pose a risk of radiation exposure. Ultrasound is considered a safe imaging modality for patients and
healthcare providers.

Lateral Resolution

Lateral resolution in ultrasound imaging refers to the ability to distinguish two closely spaced structures
perpendicular to the ultrasound beam. Higher lateral resolution results in sharper image detail and
improved visualization of boundaries. Optimizing lateral resolution is crucial for accurate diagnosis of small
lesions.

Microbubble Contrast Agents

Microbubble contrast agents are small gas-filled spheres injected intravenously to enhance the visualization
of blood flow in ultrasound imaging. Microbubbles resonate in response to ultrasound waves, producing
strong signals that improve the detection of vascular abnormalities and perfusion defects.

Neonatal Transfontanelle Ultrasound

Neonatal transfontanelle ultrasound is a specialized imaging technique used to assess brain structures in
newborn infants through the fontanelle, or soft spot on the skull. This non-invasive procedure provides
valuable information about intracranial anatomy, hemorrhage, and developmental abnormalities in
neonates.

Oblique Imaging

Oblique imaging in ultrasound refers to the acquisition of images at an angle other than perpendicular to
the skin surface. By adjusting the transducer orientation, sonographers can visualize structures from
different perspectives and obtain additional information about spatial relationships. Oblique imaging is
useful for evaluating complex anatomical structures.

Pulse Inversion Harmonic Imaging
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Pulse inversion harmonic imaging is an advanced technique that uses alternating positive and negative
ultrasound pulses to cancel out nonlinear artifacts and improve image quality. By detecting and filtering
harmonic signals, pulse inversion imaging enhances contrast resolution and reduces clutter in ultrasound
images.

Quiality Assurance

Quiality assurance in ultrasound imaging involves systematic processes to ensure the accuracy, reliability,
and safety of ultrasound equipment and procedures. Regular quality control tests, equipment maintenance,
and adherence to imaging protocols are essential for achieving high-quality diagnostic images and optimal
patient care.

Resolution

Resolution in ultrasound imaging refers to the ability to distinguish small details and structures within the
image. Higher resolution results in clearer visualization of anatomical features and improved diagnostic
accuracy. Optimizing resolution through proper transducer selection and imaging settings is critical for
detecting subtle abnormalities.

Speckle Reduction

Speckle reduction is a digital processing technique used in ultrasound imaging to minimize the grainy
appearance of images caused by interference patterns in tissue echoes. By applying filters and algorithms,
speckle reduction enhances image clarity and improves the visualization of tissue boundaries. This
technique is particularly useful in improving image quality for diagnostic purposes.

Temporal Resolution

Temporal resolution in ultrasound imaging refers to the ability to capture and display rapid changes in
tissue motion over time. High temporal resolution allows for the visualization of dynamic processes, such as
cardiac motion or blood flow velocity. Optimizing temporal resolution is crucial for real-time imaging and
accurate assessment of physiological functions.

Ultrasound Transducer

An ultrasound transducer is a device that converts electrical energy into mechanical vibrations to generate
ultrasound waves. Transducers emit and receive ultrasound signals to produce images of internal structures
in the body. Different transducer types, such as linear, convex, and phased array, are used for specific
imaging applications.

Vascular Ultrasound

Vascular ultrasound is a specialized imaging technique used to evaluate blood vessels and circulation in the
body. It includes techniques such as Doppler ultrasound and color flow imaging to assess blood flow
velocity, direction, and abnormalities. Vascular ultrasound is commonly used in diagnosing vascular
diseases, such as deep vein thrombosis and arterial stenosis.

Wavelength
Wavelength in ultrasound imaging refers to the distance between two consecutive peaks or troughs of an
ultrasound wave. The wavelength determines the resolution and penetration depth of ultrasound waves in
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tissues. Shorter wavelengths provide higher spatial resolution but lower tissue penetration, while longer
wavelengths offer deeper imaging but lower resolution.

X-Ray Contrast Agents

X-ray contrast agents are substances administered orally or intravenously to enhance the visibility of
internal structures on X-ray images. Unlike ultrasound contrast agents, which rely on microbubbles, x-ray
contrast agents contain iodine or barium compounds that absorb X-rays and produce contrast with
surrounding tissues. X-ray contrast agents are used in various radiological procedures to highlight organs,
blood vessels, and abnormalities.

Yolk Sac

The yolk sac is an early embryonic structure that serves as a source of nutrients for the developing fetus
during the early stages of pregnancy. In obstetric ultrasound, the yolk sac is visualized as a small circular
structure adjacent to the gestational sac. The presence and size of the yolk sac are important indicators of
embryonic development and viability in early pregnancy.

Z-Plane

The Z-plane in ultrasound imaging represents the depth or distance along the ultrasound beam axis. By
adjusting the focus and depth settings, sonographers can visualize structures in different Z-planes to obtain
multiplanar views of tissues. Optimizing Z-plane settings is essential for comprehensive imaging and
accurate interpretation of anatomical features.

Introduction to Medical Ultrasound Imaging Glossary

A-mode (Amplitude Mode)

A-mode ultrasound is a display mode in which the x-axis represents depth and the y-axis represents the
amplitude of the reflected ultrasound signal. A-mode is commonly used in ophthalmology for measuring
the axial length of the eye.

Acoustic Impedance

Acoustic impedance is a measure of the resistance of a medium to the propagation of sound waves. It is
calculated as the product of the density of the medium and the speed of sound in the medium. Acoustic
impedance is an important parameter in ultrasound imaging as it affects the amount of reflection and
transmission of ultrasound waves at tissue interfaces.

Aliasing

Aliasing occurs in ultrasound imaging when the frequency of the received signal is higher than the Nyquist
frequency, resulting in the misinterpretation of high-frequency signals as low-frequency signals. Aliasing
can lead to image distortion and incorrect measurements.

Anisotropy

Anisotropy refers to the property of tissues to exhibit different ultrasound characteristics when the
ultrasound beam is incident at different angles. Tissues with anisotropic properties may appear hypoechoic
or hyperechoic depending on the angle of incidence of the ultrasound beam.
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Artifact

An artifact is any structure or feature in an ultrasound image that is not a true representation of the
anatomy being imaged. Artifacts can be caused by a variety of factors, including tissue interfaces, machine
settings, or patient motion.

B-mode (Brightness Mode)

B-mode ultrasound is a two-dimensional display mode in which the brightness of the pixels represents the
amplitude of the reflected ultrasound signal. B-mode is the most commonly used display mode in clinical
ultrasound imaging for visualizing anatomical structures.

Biometry

Biometry in ultrasound imaging refers to the measurement of various anatomical structures, such as the
length of the eye or the thickness of the cornea. Biometric measurements are used for diagnostic purposes
and monitoring disease progression.

Color Doppler Imaging

Color Doppler imaging is a technique used in ultrasound imaging to visualize blood flow within the body. It
uses the Doppler effect to detect the velocity and direction of blood flow, which is then represented as
color-coded images superimposed on the B-mode image.

Compression

Compression in ultrasound imaging refers to the reduction in the dynamic range of the received signal to
improve image contrast and visualization of structures. Compression can be applied to the entire image or
to specific regions of interest.

Contrast Resolution

Contrast resolution in ultrasound imaging refers to the ability of the system to distinguish between tissues
with different echogenicities. Higher contrast resolution allows for better visualization of subtle variations in
tissue texture and composition.

Doppler Effect

The Doppler effect is a phenomenon in which the frequency of a wave changes when the source of the
wave and the observer are in relative motion. In ultrasound imaging, the Doppler effect is used to detect
and quantify blood flow by measuring the frequency shift of the reflected ultrasound signal.

Echogenicity

Echogenicity refers to the ability of a tissue to reflect ultrasound waves. Tissues with high echogenicity
appear bright on ultrasound images, while tissues with low echogenicity appear dark. Echogenicity is
influenced by the density and acoustic properties of the tissue.

Frame Rate
The frame rate in ultrasound imaging refers to the number of image frames displayed per second. A higher
frame rate allows for real-time visualization of moving structures, such as the beating heart or blood flow.

Frequency
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Frequency in ultrasound imaging refers to the number of cycles of the ultrasound wave per second. The
choice of frequency affects the resolution and penetration of the ultrasound beam, with higher frequencies
providing better spatial resolution but limited tissue penetration.

Gain

Gain in ultrasound imaging refers to the amplification of the received ultrasound signal to adjust the
brightness of the image. Gain settings can be adjusted to optimize image quality by enhancing the
visualization of structures of interest.

Harmonic Imaging

Harmonic imaging is a technique in ultrasound imaging that utilizes the non-linear behavior of tissue to
produce higher-frequency harmonics of the transmitted ultrasound signal. Harmonic imaging improves
spatial resolution and contrast resolution compared to conventional imaging techniques.

Hyperechoic

Hyperechoic refers to structures in an ultrasound image that appear brighter than the surrounding tissues.
Hyperechoic structures typically reflect more ultrasound waves and have higher echogenicity than
hypoechoic structures.

Hypoechoic

Hypoechoic refers to structures in an ultrasound image that appear darker than the surrounding tissues.
Hypoechoic structures typically reflect fewer ultrasound waves and have lower echogenicity than
hyperechoic structures.

Image Fusion

Image fusion is a technique in ultrasound imaging that combines information from different imaging
modalities, such as ultrasound and MRI or CT, to create a more comprehensive and detailed image of the
anatomy. Image fusion can improve diagnostic accuracy and treatment planning.

Knobology

Knobology refers to the understanding and manipulation of the various knobs and controls on an
ultrasound machine to optimize image quality. Proper knobology is essential for obtaining high-quality
images and accurate measurements in ultrasound imaging.

Lateral Resolution

Lateral resolution in ultrasound imaging refers to the ability of the system to distinguish between two
closely spaced structures that are perpendicular to the ultrasound beam. Higher lateral resolution allows for
better visualization of small anatomical details.

Line Density

Line density in ultrasound imaging refers to the number of scan lines per unit length in the image. Higher
line density results in better spatial resolution and image quality by reducing the distance between adjacent
scan lines.

Logarithmic Compression
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Logarithmic compression is a technique in ultrasound imaging that compresses the dynamic range of the
received signal using a logarithmic function. Logarithmic compression enhances the visualization of both
high- and low-intensity echoes in the image.

Mechanical Index (Ml)

The mechanical index is a measure of the potential bioeffects of ultrasound waves on tissues. It is calculated
as the peak rarefactional pressure divided by the square root of the frequency. The mechanical index is used
to monitor and limit the exposure of tissues to high-intensity ultrasound waves.

M-Mode (Motion Mode)

M-mode ultrasound is a display mode in which the x-axis represents time and the y-axis represents depth.
M-mode is commonly used in cardiac imaging to visualize the motion of the heart valves and chambers in
real time.

Multiplanar Imaging

Multiplanar imaging is a technique in ultrasound imaging that allows for the acquisition of images in
multiple planes, such as sagittal, coronal, and axial planes. Multiplanar imaging provides a more
comprehensive view of the anatomy and facilitates accurate measurements.

Non-Linear Imaging

Non-linear imaging is a technique in ultrasound imaging that utilizes the non-linear behavior of tissue to
improve contrast resolution and tissue differentiation. Non-linear imaging is particularly useful for
visualizing microbubble contrast agents in vascular imaging.

Penetration Depth

Penetration depth in ultrasound imaging refers to the maximum depth at which the ultrasound beam can
penetrate tissues and generate meaningful echoes. Penetration depth is influenced by the frequency of the
ultrasound wave and the acoustic properties of the tissues.

Pixel

A pixel is the smallest unit of an ultrasound image that contains information about the amplitude and phase
of the received ultrasound signal. Pixels are arranged in a grid pattern to form the complete ultrasound
image.

Power Doppler Imaging

Power Doppler imaging is a technique in ultrasound imaging that displays the intensity of the Doppler
signal without providing information about the direction of blood flow. Power Doppler imaging is more
sensitive to slow-flowing vessels and is useful for detecting low-velocity blood flow.

Pulse Repetition Frequency (PRF)

The pulse repetition frequency is the number of ultrasound pulses transmitted per second. PRF is an
important parameter in Doppler imaging as it affects the ability to detect and quantify blood flow velocities.
A high PRF is used for detecting high-velocity flow, while a low PRF is used for detecting low-velocity flow.

Pulse Wave Doppler
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Pulse wave Doppler is a Doppler technique in ultrasound imaging that uses a single ultrasound transducer
to transmit and receive Doppler signals. Pulse wave Doppler is used to measure blood flow velocities at
specific locations in the body, such as within the heart or blood vessels.

Quality Assurance

Quality assurance in ultrasound imaging refers to the systematic process of monitoring and maintaining the
performance of the ultrasound system to ensure accurate and reliable imaging. Quality assurance includes
regular calibration, equipment maintenance, and image quality assessment.

Quantification

Quantification in ultrasound imaging refers to the measurement and analysis of various parameters, such as
blood flow velocity, tissue stiffness, or anatomical dimensions. Quantification is essential for diagnosing
diseases, monitoring treatment response, and predicting outcomes.

Real-Time Imaging

Real-time imaging in ultrasound refers to the continuous display of ultrasound images as they are acquired
in rapid succession. Real-time imaging allows for the visualization of moving structures and dynamic
processes, such as the beating heart or fetal movements.

Resolution

Resolution in ultrasound imaging refers to the ability of the system to distinguish between two closely
spaced structures. Spatial resolution refers to the ability to distinguish between structures in the lateral
direction, while axial resolution refers to the ability to distinguish between structures in the depth direction.

Speckle

Speckle is a granular noise pattern that appears in ultrasound images due to the interference of reflected
ultrasound waves from multiple tissue interfaces. Speckle can reduce image quality and contrast resolution
but can also provide information about tissue texture and composition.

Strain Imaging

Strain imaging is a technique in ultrasound imaging that measures the deformation or strain of tissues in
response to external forces. Strain imaging can be used to assess tissue elasticity, stiffness, and contractility,
and is valuable for diagnosing and monitoring diseases.

Temporal Resolution

Temporal resolution in ultrasound imaging refers to the ability of the system to capture and display rapid
changes in tissue motion or blood flow over time. Higher temporal resolution allows for better visualization
of dynamic processes and accurate assessment of cardiac function.

Time Gain Compensation (TGC)

Time gain compensation is a technique in ultrasound imaging that adjusts the gain settings at different
depths to compensate for the attenuation of the ultrasound beam as it travels through tissues. TGC allows
for uniform brightness and image quality throughout the depth of the image.

Ultrasound Attenuation
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Ultrasound attenuation refers to the reduction in the intensity of the ultrasound beam as it travels through
tissues due to absorption and scattering. Ultrasound attenuation limits the penetration depth of the
ultrasound beam and affects image quality and resolution.

Ultrasound Probe

An ultrasound probe is a handheld device that contains one or more transducers for transmitting and
receiving ultrasound waves. Ultrasound probes come in various shapes and sizes, each designed for specific
imaging applications, such as abdominal, cardiac, or transvaginal imaging.

Vascular Imaging

Vascular imaging in ultrasound refers to the visualization of blood vessels and blood flow within the body.
Doppler imaging techniques, such as color Doppler and power Doppler, are commonly used for vascular
imaging to assess blood flow velocities and detect abnormalities.

Vector Doppler Imaging

Vector Doppler imaging is a Doppler technique in ultrasound imaging that provides information about the
velocity and direction of blood flow in a two-dimensional plane. Vector Doppler imaging is useful for
visualizing complex flow patterns and quantifying blood flow velocities.

Volume Imaging

Volume imaging in ultrasound refers to the acquisition and display of three-dimensional volumetric data
sets of the anatomy. Volume imaging allows for the reconstruction of multiplanar images, 3D renderings,
and measurements of anatomical structures for diagnostic and surgical planning.

Waveform

A waveform in ultrasound imaging refers to the graphical representation of the Doppler signal over time.
Doppler waveforms provide information about the velocity, direction, and characteristics of blood flow,
which are used for diagnosing vascular diseases and assessing hemodynamics.

Zoom

Zoom in ultrasound imaging refers to the magnification of a specific region of interest within the image to
visualize fine details or make precise measurements. Zoom can be applied to both B-mode and Doppler
images to enhance visualization and analysis.

This glossary provides a comprehensive overview of key terms and concepts in the field of medical
ultrasound imaging. Understanding these terms is essential for students enrolled in the Undergraduate
Certificate in Al in Medical Ultrasound Imaging program to develop proficiency in ultrasound technology,
image acquisition, interpretation, and clinical applications. By familiarizing themselves with these terms,
students can enhance their knowledge and skills in diagnostic ultrasound and contribute to the
advancement of patient care and healthcare outcomes.
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