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the essential physics of medical imaging 4th edition pdf represents a cornerstone resource for anyone seeking a
profound understanding of how advanced technologies translate physical principles into diagnostic insights.
This comprehensive guide meticulously unpacks the complex physics underpinning various medical imaging
modalities, from the ubiquitous X-ray to sophisticated MRI and PET scans. Exploring topics such as
electromagnetic radiation, nuclear physics, ultrasound wave propagation, and image reconstruction
algorithms, the 4th edition offers an updated and detailed perspective. Whether you are a medical student, a
radiologic technologist, a physicist, or a researcher, mastering these foundational concepts is crucial for
effective and safe practice in diagnostic imaging. This article will delve into the key areas covered within this
invaluable text, providing a thorough overview of the essential physics that powers modern medicine's visual
diagnostic tools.
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Foundational Principles of Radiation in Medical Imaging

At its heart, medical imaging relies on the interaction of various forms of energy with the human body.
Understanding these fundamental principles of radiation is paramount. The 4th edition of "The Essential Physics
of Medical Imaging" dedicates significant attention to the nature of electromagnetic radiation, including X-
rays and gamma rays, which are the workhorses of many diagnostic procedures. We explore their wave-particle
duality, their energy levels, and how they interact with matter. These interactions, such as photoelectric
absorption and Compton scattering, are not mere academic curiosities; they are the very mechanisms that allow
us to differentiate between tissues of varying densities and atomic compositions. Without a solid grasp of
these phenomena, appreciating how an image is formed becomes a challenge.

Further exploration delves into the quantum nature of radiation. Concepts like photons, their energy
(quantified by Planck's constant), and their behavior are discussed in detail. The intensity of radiation, often
referred to as the flux of photons, is also a critical factor, directly influencing image quality and patient
dose. The inverse square law, a fundamental principle governing the decrease in radiation intensity with distance
from the source, is explained with practical implications for imaging setup and safety protocols. Understanding



the energy spectrum of the radiation source is also key, as different energies have different penetration
capabilities and interaction probabilities within the body.

Interaction of Radiation with Matter

The way radiation interacts with the atoms and molecules within the body is the core of image formation in
many modalities. When X-rays or gamma rays pass through tissues, several key processes occur. Photoelectric
absorption is dominant at lower energies and involves the complete absorption of a photon by an atomic
electron, leading to the emission of a characteristic X-ray or an Auger electron. This process is highly
dependent on the atomic number of the material, which is why bone, with its higher calcium content, appears
brighter than soft tissue on an X-ray. Compton scattering, more prevalent at higher energies, involves a
photon colliding with an outer shell electron, transferring some of its energy and changing direction. This
scattering contributes to image noise and reduced contrast but is an unavoidable aspect of X-ray and CT
imaging.

Other interactions, such as Rayleigh scattering and pair production, are also discussed, although their
significance varies depending on the energy range and the imaging modality. For instance, pair production becomes
relevant at very high photon energies, where a photon can convert into an electron-positron pair in the
presence of a strong nuclear field. The relative probabilities of these interactions, often expressed as cross-
sections, are fundamental to understanding how different tissues attenuate radiation differently, thus
creating the contrast necessary for visualization. Mastering these interaction physics is essential for
interpreting images accurately and for optimizing imaging parameters to minimize unwanted effects.

X-ray Imaging Physics: The Foundation of Diagnostic Radiology

X-ray imaging remains one of the most widely used diagnostic tools, and its underlying physics is elegantly
explained in the 4th edition. The generation of X-rays, typically through Bremsstrahlung and characteristic X-
ray emission from an X-ray tube, is a fundamental starting point. We learn about the anode and cathode, the
role of the high voltage applied, and how these factors influence the energy spectrum and intensity of the
emitted X-rays. The concept of filtration is also crucial, as it shapes the X-ray beam, removing low-energy
photons that would otherwise be absorbed by the skin, increasing patient dose without contributing to image
formation. This meticulous control over X-ray generation is the first step in creating diagnostic images.

The attenuation of the X-ray beam as it passes through the patient's body is what creates the image contrast.
As discussed earlier, the differential absorption based on tissue density and atomic number results in a varying
intensity of X-rays reaching the detector. Understanding concepts like the linear attenuation coefficient and
the half-value layer are critical for quantifying this attenuation. The detector itself, whether a film-screen
system, a computed radiography (CR) plate, or a direct radiography (DR) detector, plays a vital role in
converting the attenuated X-ray photons into a visible image. The efficiency and response characteristics of
these detectors directly impact image quality.

Radiographic Contrast and Resolution

The diagnostic value of an X-ray image hinges on its contrast and resolution. Radiographic contrast refers to
the difference in density or brightness between adjacent areas in an image, allowing us to distinguish between
different structures. Factors influencing contrast include the energy of the X-ray beam, the kVp setting, the
amount of scattering, and the use of contrast agents. Scatter radiation, in particular, can significantly
degrade contrast by adding unwanted exposure to the detector, which is why grids are often employed to
absorb scattered photons. The selection of appropriate exposure factors, like mAs and kVp, is a balancing act
to achieve adequate penetration and contrast.



Image resolution, on the other hand, refers to the ability to distinguish between small, closely spaced objects.
It is often described in terms of spatial resolution, measured in line pairs per millimeter (lp/mm). Factors
affecting spatial resolution include the focal spot size of the X-ray tube, the distance between the object and
the detector, and the inherent resolution of the detector system. Magnification also plays a role; while it can
sometimes enhance visualization of small details, it can also reduce overall resolution. Optimizing both
contrast and resolution is essential for accurate diagnosis, and "The Essential Physics of Medical Imaging"
provides the theoretical framework to understand and achieve this balance.

Computed Tomography (CT): Cross-Sectional Imaging Explained

Computed Tomography (CT) revolutionized medical imaging by providing cross-sectional views of the body,
eliminating the superposition of structures inherent in conventional radiography. The physics of CT involves a
rotating X-ray source and a detector array that capture multiple projections of the patient from various
angles. The key to CT is the mathematical reconstruction of these projections into cross-sectional images.
This process relies heavily on advanced algorithms, such as the filtered back-projection algorithm, which takes
the raw data (projections) and computationally derives the attenuation values for each voxel (volume
element) within the scanned slice. The 4th edition details these reconstruction techniques, explaining how they
translate a series of 2D projections into a 3D understanding.

The quantitative nature of CT is one of its significant advantages. Unlike plain radiography, CT provides
numerical values for tissue attenuation, expressed in Hounsfield Units (HU). These units are standardized,
allowing for consistent characterization of different tissues and pathologies. For example, water has an HU
of 0, fat is around -100 HU, soft tissue is typically 30-70 HU, and bone can be well over 1000 HU. This
quantitative information is invaluable for diagnosis and monitoring treatment response. Understanding the
physics of how these HU values are derived from the attenuation coefficients of different tissues is crucial for
any CT professional.

CT Image Artifacts and Quality Control

Despite its power, CT imaging is susceptible to various artifacts that can degrade image quality and
potentially lead to misdiagnosis. The 4th edition thoroughly covers common artifacts, their causes, and
methods for their mitigation. Beam hardening, for instance, occurs because the X-ray beam contains photons of
different energies. As the beam passes through the patient, lower-energy photons are preferentially absorbed,
causing the average photon energy to increase. This results in a cupping artifact, where the center of the image
appears darker than the periphery. Motion artifacts, caused by patient movement during the scan, can lead to
streaking or blurring. Metal artifacts, arising from dense metallic implants, are particularly challenging and
can obscure surrounding anatomy.

Quality control in CT is paramount to ensure consistent diagnostic performance and patient safety. This
involves regular calibration of the scanner, assessment of image noise, spatial resolution, and contrast
detectability. Phantoms, standardized objects with known properties, are used to objectively measure these
parameters. Understanding the physics behind these measurements and how they relate to scanner performance
allows for timely identification and correction of issues, ensuring that each scan provides the highest possible
diagnostic yield. The principles of radiation physics directly inform these quality control measures, ensuring
both efficacy and safety.

Nuclear Medicine Imaging: Harnessing Radioactivity for Diagnosis

Nuclear medicine imaging, including techniques like SPECT (Single-Photon Emission Computed Tomography) and
PET (Positron Emission Tomography), employs radioactive isotopes (radiotracers) to visualize physiological



processes rather than just anatomical structures. The physics here centers on radioactive decay, the emission
of particles or electromagnetic radiation, and the detection of these emissions. Radiotracers are chosen for
their ability to concentrate in specific organs or tissues or to participate in particular metabolic pathways.
Understanding the half-life of the isotope, its decay mode (e.g., alpha, beta, gamma emission), and the energy of
the emitted radiation is fundamental to imaging protocol design and dose calculation.

In SPECT, gamma rays emitted directly from the radiotracer are detected by a gamma camera. The camera uses a
collimator to ensure that only gamma rays traveling in specific directions reach the detector, which is
typically a scintillation crystal coupled to photomultiplier tubes. The pattern of scintillations is then
processed to reconstruct a 3D image of the radiotracer distribution. PET imaging uses radiotracers that emit
positrons. When a positron encounters an electron, they annihilate each other, producing two gamma rays
traveling in opposite directions. PET scanners detect these coincident gamma rays, allowing for highly sensitive
and quantitative imaging of metabolic activity.

Radiopharmaceutical Physics and Detection Principles

The selection and behavior of radiopharmaceuticals are critical to the success of nuclear medicine studies. The
physical characteristics of the radioisotope, such as its decay energy and half-life, dictate its suitability for
a given application and influence the radiation dose to the patient. For example, a shorter half-life might be
preferred for reducing patient dose and allowing for repeat imaging, but it also necessitates rapid preparation
and administration of the radiopharmaceutical. The chemical form of the radiopharmaceutical is also
important, as it determines how the tracer distributes within the body and whether it targets specific
biological processes.

The detection systems in nuclear medicine rely on the interaction of emitted radiation with sensitive materials.
Scintillation crystals, such as sodium iodide (NaI) or bismuth germanate (BGO), are commonly used. When a
gamma ray or high-energy electron interacts with these crystals, they produce light photons. These light
photons are then amplified and converted into an electrical signal by photomultiplier tubes or silicon
photomultipliers. The energy and timing of these signals are crucial for distinguishing between different types of
radiation, rejecting unwanted events, and performing time-of-flight measurements in PET, which further improves
image localization and sensitivity. The precise physics of these detection processes underpins the ability to
generate diagnostic information.

Ultrasound Imaging: Sound Waves in Medicine

Ultrasound imaging is unique in that it utilizes high-frequency sound waves, well above the range of human
hearing, to generate images. The physics of ultrasound involves the generation of these waves by a transducer,
typically a piezoelectric crystal that vibrates when an electrical voltage is applied. These sound waves are
then transmitted into the body. When the waves encounter interfaces between different tissues, they are
reflected back to the transducer. The transducer then acts as a receiver, converting the returning echoes back
into electrical signals, which are processed to create a real-time image.

Key physical principles governing ultrasound include acoustic impedance, which is the product of a material's
density and the speed of sound within it. Differences in acoustic impedance at tissue interfaces determine the
strength of the reflected echoes. The speed of sound in biological tissues is relatively constant, approximately
1540 m/s, but variations in density lead to reflections. Attenuation, the loss of ultrasound energy as it
travels through tissues due to absorption and scattering, is also a critical factor that limits the depth of
penetration and image quality. The frequency of the ultrasound wave is a trade-off: higher frequencies provide
better resolution but are attenuated more rapidly, limiting imaging depth. Lower frequencies penetrate deeper
but offer poorer resolution.



Doppler Ultrasound and Its Applications

Doppler ultrasound is a specialized application that measures the velocity and direction of blood flow. This
technique relies on the Doppler effect, where the frequency of a reflected wave changes if the reflector is
moving relative to the source. In Doppler ultrasound, the transducer emits a continuous or pulsed ultrasound
wave. When this wave encounters moving red blood cells, the frequency of the returning echoes is shifted. If the
blood is moving towards the transducer, the frequency increases (positive Doppler shift); if it is moving away,
the frequency decreases (negative Doppler shift). The magnitude of the shift is proportional to the velocity of
the blood flow and the angle between the ultrasound beam and the direction of flow.

Color Doppler imaging encodes the velocity information into different colors superimposed on a standard
grayscale ultrasound image, with red and blue often representing flow towards and away from the
transducer, respectively. Power Doppler provides information about the amplitude of the Doppler shift, which is
proportional to the number of moving red blood cells, making it more sensitive to low flow states. Spectral
Doppler displays the velocity of blood flow over time, providing a detailed analysis of flow patterns, which is
crucial for diagnosing conditions such as stenosis or valvular heart disease. The underlying physics of the
Doppler effect, combined with advanced signal processing, makes these techniques invaluable in cardiovascular
and vascular imaging.

Magnetic Resonance Imaging (MRI): Leveraging Magnetic Fields and
Radiofrequency

Magnetic Resonance Imaging (MRI) is a powerful modality that generates detailed images of soft tissues
without using ionizing radiation. Its physics is based on the principles of nuclear magnetic resonance (NMR). The
human body contains a large number of hydrogen nuclei (protons), which possess a magnetic moment. When
placed in a strong external magnetic field, these protons align themselves with the field. Radiofrequency (RF)
pulses are then applied, which perturb this alignment, causing the protons to absorb energy. As the protons
return to their equilibrium state, they release this energy as RF signals, which are detected by the MRI scanner.

The relaxation times, T1 and T2, are fundamental parameters that describe how quickly the protons return to
their equilibrium state after the RF pulse. T1 relaxation (longitudinal relaxation) relates to the return of net
magnetization along the direction of the main magnetic field, while T2 relaxation (transverse relaxation)
describes the decay of magnetization in the plane perpendicular to the main field. Different tissues have different
T1 and T2 values, and by manipulating the RF pulse sequences and timing, we can generate images that highlight
these differences, providing excellent contrast between various soft tissues. The strength and homogeneity of
the magnetic field, as well as the design of the RF coils and gradient coils, all play critical roles in image
quality.

Gradient Coils and Spatial Encoding in MRI

Spatial encoding, the process of assigning a unique signal to each point in space within the imaged volume, is
achieved in MRI through the use of gradient coils. These coils generate magnetic fields that vary linearly
across the patient. By switching these gradient fields on and off in specific sequences, we can manipulate the
magnetic field strength experienced by protons at different locations. This variation in magnetic field strength
causes protons at different positions to resonate at slightly different frequencies or to have different phase
shifts in their signals.

For example, frequency encoding utilizes a gradient applied along one axis to make the resonant frequency of
protons dependent on their position along that axis. Phase encoding applies a gradient along another axis for a
short duration, causing protons at different positions along this axis to acquire different phase shifts. By
collecting data with different phase-encoding gradients, the MRI scanner acquires enough information to



reconstruct a 2D or 3D image using Fourier transforms. The precise control and rapid switching of these
gradient coils are essential for achieving high spatial resolution and fast imaging times in MRI. The underlying
physics of how magnetic field gradients influence proton resonance is the key to spatial localization.

Advanced Imaging Techniques: Pushing the Boundaries

The field of medical imaging is constantly evolving, and "The Essential Physics of Medical Imaging 4th Edition"
explores several advanced techniques that offer enhanced diagnostic capabilities. Functional Magnetic
Resonance Imaging (fMRI), for instance, detects changes in blood oxygenation levels associated with neural
activity. This allows researchers and clinicians to map brain function in real-time, identifying areas of the brain
that are active during specific tasks or cognitive processes. The physics behind fMRI involves the BOLD (Blood-
Oxygen-Level Dependent) contrast, which relies on the fact that deoxygenated hemoglobin is paramagnetic and
distorts the local magnetic field, affecting T2 relaxation.

Other advanced modalities include Diffusion Tensor Imaging (DTI), which maps the diffusion of water molecules
in the brain to assess the integrity of white matter tracts, and Magnetic Resonance Spectroscopy (MRS), which
measures the concentration of various metabolites within tissues. Diffusion is anisotropic in white matter,
meaning water diffuses more readily along the direction of axons than across them. DTI exploits this
anisotropy to visualize and quantify the directionality of diffusion, providing insights into the structural
connectivity of the brain. MRS, on the other hand, leverages the subtle differences in magnetic resonance
frequencies of different molecules to identify and quantify their presence in a specific region.

Hybrid Imaging Modalities: PET/CT and PET/MRI

The integration of different imaging modalities into hybrid systems represents a significant advancement in
medical diagnostics. PET/CT scanners combine the functional information from PET with the anatomical detail
from CT. This fusion of data allows for precise localization of metabolic abnormalities identified by PET
within the anatomical context provided by CT. This is particularly valuable in oncology, where it helps in
staging tumors, assessing treatment response, and detecting recurrence. The physics of both PET and CT are
combined, with the PET data providing functional insights and the CT data offering anatomical landmarks and
enabling attenuation correction for the PET data.

More recently, PET/MRI scanners have emerged, combining the functional information from PET with the superior
soft-tissue contrast of MRI. This offers advantages in certain applications, such as neuroimaging and
musculoskeletal imaging, where MRI excels in visualizing soft tissues and PET provides metabolic information.
The technical challenges in integrating these two modalities are substantial, involving synchronization of
data acquisition and overcoming potential interference between the magnetic fields of MRI and the detectors of
PET. However, the potential for enhanced diagnostic accuracy and reduced radiation exposure makes these
hybrid systems a compelling area of development in medical imaging physics.

Image Processing and Reconstruction: From Raw Data to Diagnostic
Image

The journey from raw detector signals to a diagnostic medical image involves sophisticated image processing
and reconstruction techniques. In modalities like CT and MRI, raw data is collected in a form that is not
directly interpretable. Reconstruction algorithms are then applied to convert this data into a cross-sectional
image. For CT, filtered back-projection is a common method, while for MRI, Fourier transforms are central to
reconstructing the image from the frequency and phase information encoded by gradient coils. The accuracy and
efficiency of these algorithms are critical for image quality and diagnostic utility.



Image processing encompasses a wide range of operations performed on the reconstructed image to enhance its
diagnostic value. This includes noise reduction techniques, such as filtering, to suppress random variations in
pixel values that can obscure fine details. Contrast enhancement algorithms can be applied to improve the
visibility of subtle differences between tissues. Edge enhancement techniques can sharpen borders, making it easier
to delineate anatomical structures. Windowing, particularly in CT, allows the user to adjust the range of
Hounsfield Units displayed, effectively selecting specific tissue types for optimal visualization. The physics of
how these algorithms manipulate image data determines their effectiveness and potential for introducing
artifacts.

Digital Image Representation and Manipulation

Modern medical imaging is predominantly digital, meaning images are represented as arrays of numerical data.
Each element in the array, a pixel (or voxel in 3D imaging), stores a value corresponding to the intensity or
attenuation at that location. The bit depth of the digital system determines the range of values that can be
represented, influencing the number of shades of gray available in the image. Image manipulation involves applying
mathematical operations to these numerical values. For example, changing the window width and level in CT
involves linearly transforming the HU values to a displayable range, altering the contrast and brightness of
the image without altering the underlying data.

File formats like DICOM (Digital Imaging and Communications in Medicine) are standardized to ensure
interoperability between different imaging devices and Picture Archiving and Communication Systems (PACS).
DICOM files contain not only the image data but also a wealth of metadata, including patient information,
imaging parameters, and acquisition details. Understanding the digital representation of medical images is
crucial for their analysis, storage, and transmission, and the principles of digital signal processing are
fundamental to this aspect of medical imaging physics.

Safety and Quality Assurance in Medical Imaging: Patient Care and
Diagnostic Accuracy

Ensuring patient safety and maintaining high diagnostic accuracy are paramount in medical imaging. The physics
of radiation, particularly for X-ray and CT, directly informs radiation protection principles. Understanding
concepts like effective dose, dose equivalent, and stochastic and deterministic effects of radiation is essential
for minimizing patient exposure while achieving diagnostic image quality. The ALARA (As Low As Reasonably
Achievable) principle guides all radiation-based imaging practices, emphasizing the need to balance the diagnostic
benefit against the potential radiation risk.

Quality assurance (QA) programs are systematic processes designed to monitor and maintain the performance
of imaging equipment and to ensure that images produced are of diagnostic quality. This involves regular
calibration of equipment, performance testing using phantoms, and ongoing training of personnel. For example, in
mammography, strict QA protocols are in place to ensure the appropriate compression is applied and that the
X-ray beam quality is optimized for visualizing microcalcifications. Similarly, for MRI, regular checks of
magnetic field homogeneity and gradient performance are conducted. The physics principles discussed throughout
the text are the foundation upon which these QA protocols are built, ensuring reliable and safe imaging for all
patients.

Radiation Dosimetry and Dose Reduction Strategies

Radiation dosimetry is the science of measuring and assessing radiation doses. In medical imaging, it is crucial to
accurately determine the dose delivered to the patient, as well as to staff. For X-ray and CT, this involves
measuring quantities like air kerma, entrance surface dose, and effective dose. Effective dose is a measure of the



overall risk to the patient from a medical imaging procedure, taking into account the different sensitivities of
various organs to radiation. Advanced imaging techniques, such as iterative reconstruction in CT, have
significantly contributed to dose reduction strategies by allowing for the generation of high-quality images
from lower radiation doses.

Other dose reduction strategies include optimizing imaging protocols based on patient size and anatomy, using
appropriate filtration to shape the X-ray beam, and employing scatter reduction techniques like grids and
collimation. In fluoroscopy, the use of pulsed fluoroscopy instead of continuous exposure also significantly
reduces patient dose. The development of newer detector technologies and more sophisticated reconstruction
algorithms continues to drive down radiation doses in X-ray and CT imaging, all while striving to maintain or
improve diagnostic image quality. The continuous interplay between physics, technology, and clinical practice
ensures that patients receive the most benefit with the least harm.

The exploration of "The Essential Physics of Medical Imaging 4th Edition PDF" reveals a sophisticated
interplay of fundamental scientific principles that enable us to peer inside the human body. From the generation
and interaction of radiation to the sophisticated processing of signals, each modality offers a unique window
into health and disease. Mastery of these concepts is not just academic; it is essential for ensuring the safe,
effective, and accurate application of these life-saving technologies in clinical practice. The ongoing
advancements in this field promise even more precise and informative imaging in the future.

Q: What are the main imaging modalities covered in the essential physics of
medical imaging 4th edition pdf?
A: The essential physics of medical imaging 4th edition pdf typically covers major modalities such as X-ray
radiography, computed tomography (CT), nuclear medicine (SPECT and PET), ultrasound, and magnetic
resonance imaging (MRI). It also often delves into advanced techniques and hybrid imaging systems.

Q: Why is understanding the physics of radiation important for medical
imaging?
A: Understanding radiation physics is crucial for several reasons: it explains how X-rays and gamma rays
interact with tissues to form images, it is fundamental to radiation protection principles and ensuring patient
safety by minimizing dose, and it informs the design and optimization of imaging equipment and protocols.

Q: What is Hounsfield Unit (HU) and its significance in CT imaging?
A: A Hounsfield Unit (HU) is a relative unit of radiodensity used in CT imaging. It quantifies the degree of X-ray
attenuation in each voxel of the scanned image. Water is assigned a value of 0 HU, air is typically -1000 HU,
and bone can be over +1000 HU. This provides a quantitative measure for tissue characterization and
diagnosis.

Q: How does ultrasound imaging work, and what is the Doppler effect in this
context?
A: Ultrasound imaging uses high-frequency sound waves emitted by a transducer. These waves travel into the
body, reflect off tissue interfaces, and return to the transducer as echoes, which are then processed into an
image. The Doppler effect is used in Doppler ultrasound to measure the velocity and direction of blood flow; it
is based on the change in frequency of returning sound waves as they reflect off moving blood cells.



Q: What are T1 and T2 relaxation times in MRI physics?
A: T1 and T2 relaxation times are fundamental parameters in MRI that describe how the nuclei (protons) return
to their equilibrium state after being perturbed by radiofrequency pulses. T1 relaxation (longitudinal) relates
to the recovery of magnetization along the main magnetic field, while T2 relaxation (transverse) describes the
decay of magnetization perpendicular to the main field. Different tissues have different T1 and T2 values, which
provides contrast in MRI images.

Q: What are the benefits of hybrid imaging modalities like PET/CT or
PET/MRI?
A: Hybrid imaging modalities combine functional and anatomical information for enhanced diagnostic capabilities.
PET/CT fuses metabolic data from PET with anatomical data from CT, improving tumor localization and
staging. PET/MRI offers superior soft-tissue contrast from MRI combined with PET's functional insights,
particularly beneficial in neuroimaging and musculoskeletal applications, often with reduced radiation
exposure compared to CT.

Q: What is spatial encoding in MRI, and why is it important?
A: Spatial encoding in MRI is the process of assigning a unique signal to each point in space within the scanned
volume. This is achieved using gradient coils that create magnetic fields varying linearly across the patient.
This allows for the reconstruction of detailed anatomical images by enabling the system to determine where the
detected signals originate.

Q: What are some common artifacts in CT imaging, and how can they be
mitigated?
A: Common CT artifacts include beam hardening (cupping artifact), motion artifacts (streaking/blurring), and
metal artifacts. Beam hardening can be mitigated by using appropriate filtration and iterative reconstruction
techniques. Motion artifacts are reduced by faster scan times and patient cooperation. Metal artifacts are
challenging but can be managed with specialized reconstruction algorithms.
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