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1. Which of the following reduces the accuracy of imaging
characteristics in CT?

A. Beam hardening

B. Motion artifact

C. Miscalibration in detector elements
D. Out-of-field artifacts

2. If the phantom contains only water, which issue might
need to be reported based on ROI readings?

A. Unacceptable linearity

B. Unacceptable CT number accuracy
C. Unacceptable uniformity

D. Unacceptable spatial resolution

3. What are common types of artifacts seen in CT imaging?
A. Overexposure and underexposure artifacts
B. Beam hardening, motion artifacts, and metal artifacts
C. Image blurring and ghosting effects
D. Colorization and false coloring artifacts

4. What happens to the pitch during helical scanning if the
table moves a distance shorter than the width of the beam?

A. Less than 1

B. Equal to 1

C. Greater than 1

D. Cannot be determined

5. What is the effect of increasing the slice thickness in a CT
image?

A. It can enhance fine detail
B. It reduces image noise but may sacrifice fine detail

C. It increases image resolution without impacting noise
D. It eliminates the need for contrast agents
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6. Metal artifacts on a CT image are categorized as which
type of artifact?

A. Cone beam artifact

B. Ring artifact

C. Beam hardening artifact
D. Out-of-field artifact

7. Which window settings are optimal for visualizing the
bones of the cranium in a CT scan?

A. 80 window width (WW) and 30 window level (WL)

B. 400 window width (WW) and 40 window level (WL)

C. 1800 window width (WW) and -600 window level (WL)
D. 2500 window width (WW) and 600 window level (WL)

8. Which type of imaging is most effective for evaluating soft
tissue?

A. X-ray imaging
B. MRI

C. Ultrasound

D. CT imaging

9. What combination of variables results in the most detailed
CT images?

A. Pitch = 0.9, Reconstruction Thickness = 5.0, Tube voltage =
110, Matrix Size = 512 x 12

B. Pitch = 1.0, Reconstruction Thickness = 3.5, Tube voltage =
120, Matrix Size = 512 x 12

C. Pitch = 1.1, Reconstruction Thickness
130, Matrix Size = 1024 x 1024

D. Pitch = 1.2, Reconstruction Thickness = 1.0, Tube voltage
140, Matrix Size = 1024 x 1024

2.0, Tube voltage

10. What is the main advantage of multi-slice CT (MSCT) over
single-slice CT?

A. MSCT allows for faster imaging and higher resolution due to
multiple slices being acquired simultaneously

B. MSCT is less expensive to operate than single-slice CT

C. MSCT requires less radiation than single-slice CT

D. MSCT does not require any patient preparation
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1. Which of the following reduces the accuracy of imaging
characteristics in CT?

A. Beam hardening

B. Motion artifact

C. Miscalibration in detector elements
D. Out-of-field artifacts

Miscalibration in detector elements significantly reduces the accuracy of imaging
characteristics in CT because these detectors are vital for capturing the data needed to
construct high-quality images. Each detector element in a CT scanner is responsible for
measuring the intensity of X-rays that pass through the body. If these detectors are not
calibrated correctly, they may produce inconsistent or erroneous measurements, leading
to artifacts or inaccuracies in the resulting images. This may manifest as noise, streaks,
or uniformity issues within the image, ultimately compromising diagnostic reliability.
When detector elements are miscalibrated, it can lead to errors in the calculated
Hounsfield units, which are essential for differentiating between various types of tissue
in the body. Accurate calibration ensures that each detector is functioning optimally and
providing precise readings, which is essential for producing clear, interpretable images
that support clinical decision-making.

2. If the phantom contains only water, which issue might
need to be reported based on ROI readings?

A. Unacceptable linearity

B. Unacceptable CT number accuracy
C. Unacceptable uniformity

D. Unacceptable spatial resolution

Choosing the option regarding unacceptable CT number accuracy in a phantom
containing only water is pertinent because the primary purpose of using a water-filled
phantom is to assess the CT system's performance in measuring linear attenuation
coefficients accurately. In computed tomography, water is assigned a standard CT
number of 0 Hounsfield units (HU). If the ROI (Region of Interest) readings indicate a
CT number significantly deviating from 0 HU, it suggests that the system may not be
accurately reflecting the attenuation properties of water. This could signal potential
calibration issues with the CT scanner, which could lead to inaccuracies in diagnosing
and quantifying various tissues in clinical practice. While considerations like linearity,
uniformity, and spatial resolution are also critical in assessing CT performance, they
focus on different aspects. Linearity pertains to how well the CT numbers correspond to a
range of known standards, uniformity addresses the consistency of CT numbers across
the scanned area, and spatial resolution relates to the ability to distinguish between
close-proximity objects. However, in the context of a phantom designed solely for water,
the immediate concern tied specifically to the accuracy of the CT number is most
accurately reflected in the choice regarding CT number accuracy.
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3. What are common types of artifacts seen in CT imaging?
A. Overexposure and underexposure artifacts

B. Beam hardening, motion artifacts, and metal artifacts
C. Image blurring and ghosting effects

D. Colorization and false coloring artifacts

Beam hardening, motion artifacts, and metal artifacts represent common issues
encountered in CT imaging due to the physics of X-ray production and the processing of
data. Beam hardening occurs as X-rays pass through a patient with varied tissue
density; lower-energy photons are absorbed more than higher-energy photons. This
results in an increase in the average energy of the X-ray beam as it progresses through
denser tissues, which can lead to dark streaks or bands appearing in the images. Motion
artifacts are a direct consequence of patient movement during the scanning process.
Since CT imaging relies on capturing numerous slices in a short amount of time, any
motion—whether from respiration, heartbeats, or voluntary movement—can cause
blurring or misalignment of the captured data, affecting the clarity and diagnostic
quality of the images. Metal artifacts arise when metallic objects, such as surgical clips,
dental work, or even orthopedic implants, are present in the scanned area. The high
density and atomic number of metals lead to significant differences in attenuation, which
can create streaking or shading artifacts, obscuring surrounding structures and
complicating interpretation. Understanding these artifact types is crucial for optimal
image quality in CT imaging, improving diagnostic capabilities, and ensuring accurate
assessments. Other options mention artifacts not typically encountered

4. What happens to the pitch during helical scanning if the
table moves a distance shorter than the width of the beam?

A. Less than 1

B. Equal to 1

C. Greater than 1

D. Cannot be determined

In helical (or spiral) CT scanning, the pitch is defined as the ratio of the table movement
per rotation to the width of the X-ray beam. When the table moves a distance that is
shorter than the width of the beam, the resulting pitch will indeed be less than 1. This
occurs because if the table movement during one rotation is less than the width of the
beam, the helical paths of adjacent slices will overlap. This means each segment of tissue
being imaged will be scanned multiple times, resulting in a higher density of data being
collected in that area. This can improve image quality due to increased data acquisition,
but it also indicates that the pitch ratio drops below 1, reflecting that the table
movement does not cover as much distance as the beam width during a complete
rotation. A pitch value less than 1 typically suggests that the coverage of the scanned
area is more extensive and provides higher-quality imaging, although it can lead to
longer scan times and increased radiation dose if not managed properly.
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5. What is the effect of increasing the slice thickness in a CT
image?

A. It can enhance fine detail
B. It reduces image noise but may sacrifice fine detail

C. It increases image resolution without impacting noise
D. It eliminates the need for contrast agents

Increasing the slice thickness in a CT image primarily reduces image noise while
potentially sacrificing fine detail. When slice thickness is increased, more of the anatomy
is included in each pixel, which averages out the signal and can lead to a reduction in
noise. This can improve the overall clarity of the image, particularly in lower-contrast
areas where noise might obscure important details. However, while this reduction in
noise can be beneficial, it comes at the cost of resolution concerning fine details. Thicker
slices may cover more anatomical structures but can blur the distinctions between
adjacent structures, making it harder to visualize small lesions or subtle anatomical
features. Therefore, while noise reduction is a clear advantage of increasing slice
thickness, the trade-off is a loss of the sharpness needed to resolve fine details, which is
why this answer is considered correct.

6. Metal artifacts on a CT image are categorized as which
type of artifact?

A. Cone beam artifact
B. Ring artifact

C. Beam hardening artifact
D. Out-of-field artifact

Metal artifacts on a CT image are categorized as beam hardening artifacts. This
phenomenon occurs when X-ray beams pass through dense materials such as metal,
which leads to a preferential filtering of lower energy X-rays. As the X-rays traverse the
metal, the beams lose energy, resulting in non-uniformity in the intensities detected by
the CT sensors. This can create dark streaks or bands in the image, compromising the
quality and accuracy of the diagnostic information. Understanding beam hardening is
crucial for interpreting CT images correctly, especially in cases where implants, dental
work, or any metallic structure is present within the scanned area. Recognizing and
managing these artifacts is essential for ensuring optimal image quality and accurate
diagnosis in CT imaging.
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7. Which window settings are optimal for visualizing the
bones of the cranium in a CT scan?

A. 80 window width (WW) and 30 window level (WL)

B. 400 window width (WW) and 40 window level (WL)

C. 1800 window width (WW) and -600 window level (WL)
D. 2500 window width (WW) and 600 window level (WL)

The optimal window settings for visualizing the bones of the cranium in a CT scan involve
using a wide window width and a high window level. The choice of 2500 window width
and 600 window level is appropriate because the wide window width allows for greater
dynamic range, which is essential for displaying the various densities found in bone. In
this context, a high window level emphasizes the lighter image of denser structures like
bone while minimizing the appearance of surrounding soft tissues. Using these settings
enhances the visualization of the intricate details of cranial bones, making it easier for
radiologists to assess the skeletal structure for any abnormalities or fractures. This
combination improves contrast and aids in identifying bony anatomy clearly within a CT
image. Therefore, this choice effectively optimizes bone imaging in cranial CT scans,
matching the requirements for adequate bone visual analysis.

8. Which type of imaging is most effective for evaluating soft
tissue?

A. X-ray imaging
B. MRI

C. Ultrasound

D. CT imaging

CT imaging is effective for evaluating soft tissue due to its ability to provide
high-resolution images that differentiate between various tissue types based on their
densities. While it is well established that CT is particularly beneficial for visualizing
complex anatomical structures and detecting pathological changes in soft tissues, it also
offers advantages like speed and the ability to cover large areas of the body quickly. The
contrast agents used in CT can enhance the visibility of soft tissues, making lesions and
abnormalities more prominent. In the context of soft tissue evaluation, CT is often
utilized for conditions involving organs such as the liver, lungs, and kidneys. Although
MRI is generally considered superior for soft tissue contrast and has greater tissue
differentiation capabilities without ionizing radiation, CT may be preferred in certain
emergency situations or when rapid imaging is necessary. The other imaging modalities,
such as X-ray and ultrasound, while useful for some applications, lack the level of detail
and soft tissue contrast provided by CT.
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9. What combination of variables results in the most detailed
CT images?

A. Pitch = 0.9, Reconstruction Thickness = 5.0, Tube voltage =
110, Matrix Size = 512 x 12

B. Pitch = 1.0, Reconstruction Thickness = 3.5, Tube voltage =
120, Matrix Size = 512 x 12

C. Pitch = 1.1, Reconstruction Thickness = 2.0, Tube voltage
130, Matrix Size = 1024 x 1024

D. Pitch = 1.2, Reconstruction Thickness
140, Matrix Size = 1024 x 1024

The combination of variables that results in the most detailed CT images involves a
combination of pitch, reconstruction thickness, tube voltage, and matrix size, each of
which contributes to the overall image quality and resolution. In this case, a pitch of 1.2
allows for a good balance of image quality while still optimizing speed. A lower pitch
generally results in higher image resolution, though factors such as scanning duration
and the likelihood of artifacts come into play. The reconstruction thickness of 1.0 mm is
optimal for achieving high-resolution images, as thinner slices allow for better
visualization of fine anatomical structures, enhancing detail and clarity. Utilizing a tube
voltage of 140 kVp maximizes the amount of radiation used, increasing the energy of the
x-rays produced. This can help improve image quality by providing greater penetration
through dense materials, thereby enhancing contrast in the resultant images. Finally, a
matrix size of 1024 x 1024 significantly increases the resolution compared to smaller
matrix sizes. This larger matrix provides more pixels for the reconstruction of the image,
resulting in finer detail being captured and displayed. Together, these parameters create
an environment conducive to producing detailed, high-quality images, making this
combination the best among the options provided.

1.0, Tube voltage

10. What is the main advantage of multi-slice CT (MSCT) over
single-slice CT?

A. MSCT allows for faster imaging and higher resolution due to
multiple slices being acquired simultaneously

B. MSCT is less expensive to operate than single-slice CT

C. MSCT requires less radiation than single-slice CT

D. MSCT does not require any patient preparation

The main advantage of multi-slice CT (MSCT) over single-slice CT is that MSCT allows for
faster imaging and higher resolution due to multiple slices being acquired
simultaneously. This capability is essential in clinical settings where speed is critical,
such as in trauma cases or when quick scans are needed for diagnosis. By capturing
several slices of data at once, MSCT improves the overall efficiency of the imaging
process and enhances the ability to visualize complex anatomical structures in greater
detail. The technology utilizes multiple rows of detectors, which enables the acquisition
of volumetric data rather than just single planar slices, ultimately leading to more
comprehensive and informative images. This feature significantly benefits patient
throughput and can reduce motion artifacts, yielding cleaner images. While
considerations of cost, radiation exposure, and patient preparation are important in the
broader discussion of CT technology, they do not represent the primary advantages
associated with the multi-slice capabilities that enhance speed and image quality.
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