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1. Collecting the low frequency (high amplitude signal) data
points in k-space at the start of the scan is known as?
A. Centric
B. Linear
C. Reverse centric
D. Elliptic centric

2. Contrast in Diffusion Weighted Imaging (DWI) depends on:
A. I and II only
B. I, II and III
C. I, II and IV
D. I, II, III and IV

3. The unit of measurement of the magnetic field surrounding
the periphery of the MR scanner is expressed as:
A. Tesla
B. Ohm
C. Volts
D. Gauss

4. What is the main characteristic of inversion recovery
imaging in MRI?
A. Emphasizes fat suppression
B. Enhances edema detection
C. Facilitates lesion visibility
D. Utilizes a chemical shift effect

5. In a Fast Spin Echo sequence, the number of shots is
calculated by:
A. #Phase encodings x NEX
B. TR / #Phase encodings
C. #Phase encodings / ETL
D. ETL / #Phase encodings
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6. T2 weighted FLAIR sequences are typically used for the
evaluation of which condition?
A. Intra-articular cartilage
B. Adrenal adenoma
C. Fatty liver
D. White matter disease

7. What term describes the process where only half of the
views of k-space are filled in the frequency axis?
A. Anti aliasing
B. Parallel imaging
C. Half fourier
D. Partial or fractional echo

8. An adverse reaction or complication caused by treatment
from a healthcare professional is called:
A. Anaphylactic
B. Nosocomial
C. Iatrogenic
D. Idiopathic

9. As the TR is increased, which outcomes are expected?
A. SNR is increased only
B. Available number of slices is increased only
C. I and II only
D. I and III only

10. In a gradient echo sequence, which option does NOT help
yield high signal from fluid?
A. T2* gradient echo
B. Steady-state gradient echo
C. Coherent gradient echo
D. Incoherent gradient echo
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Answers
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1. D
2. D
3. D
4. B
5. C
6. D
7. D
8. C
9. C
10. D
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Explanations
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1. Collecting the low frequency (high amplitude signal) data
points in k-space at the start of the scan is known as?
A. Centric
B. Linear
C. Reverse centric
D. Elliptic centric

The collection of low frequency (high amplitude signal) data points in k-space at the start
of the scan is referred to as "centric" sampling. The primary reason for implementing
centric acquisition strategies is to capture the regions of k-space that contribute the
most to image contrast at the beginning of the scan. This is particularly important
because low-frequency data contains essential information regarding the overall image
structure, while high-frequency data carries details about fine structures and edges.  In a
centric sampling scheme, data is acquired from the center of k-space (representing low
frequencies) first, which is beneficial for rapid imaging techniques and can reduce the
effects of motion artifacts since high contrast images can be generated quickly. This
sampling strategy improves the diagnostic quality of the images.  The other choices
mentioned do not accurately represent this specific method of data acquisition within the
context of k-space sampling. Centric strategies in MRI are vital for ensuring that the
most significant information is prioritized during the imaging process.

2. Contrast in Diffusion Weighted Imaging (DWI) depends on:
A. I and II only
B. I, II and III
C. I, II and IV
D. I, II, III and IV

Diffusion Weighted Imaging (DWI) is a specialized MRI technique that is sensitive to the
movement of water molecules within tissues. The contrast in DWI arises from several
factors, which contributes to its ability to differentiate between normal and pathological
tissues.   The first important factor is the apparent diffusion coefficient (ADC), which
quantifies the extent to which water molecules can move in a particular tissue. Areas
where diffusion is restricted, such as in some types of tumors or in ischemic brain tissue,
will show high signal intensity on DWI, providing valuable diagnostic information.  The
second factor is the diffusion gradient strength and timing, which influences the signal
intensity and contrast. By adjusting these parameters, radiologists can enhance the
sensitivity of DWI to variations in tissue characteristics.  Additionally, the magnetic field
strength and the type of echo-planar imaging used in DWI can significantly affect the
contrast. Higher field strengths may provide greater signal-to-noise ratios, thus
improving the quality of DWI images.  Overall, the contrast in DWI is a multifactorial
process that encompasses the ADC, diffusion gradients, field strength, and imaging
techniques used. Thus, selecting the answer that includes all relevant factors recognizes
the complexity and specificity involved in generating contrast on DWI.
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3. The unit of measurement of the magnetic field surrounding
the periphery of the MR scanner is expressed as:
A. Tesla
B. Ohm
C. Volts
D. Gauss

The magnetic field surrounding the periphery of the MR scanner is measured in Gauss.
Gauss is a unit of measurement that quantifies magnetic flux density, specifically, it
expresses the strength of a magnetic field. While the more widely recognized unit for
stronger magnetic fields is the Tesla, which is equivalent to 10,000 Gauss, Gauss is often
used for expressing weaker fields, such as those found around MRI scanners.  In the
context of MRI, understanding the magnetic field strength is crucial, as it influences the
overall imaging capabilities and the quality of the images produced. MRI machines
typically operate with main magnetic fields quantified in Tesla, but the surrounding
magnetic field, particularly at the periphery, can be more conveniently expressed in
Gauss, thus making it a relevant and practical unit for this context.

4. What is the main characteristic of inversion recovery
imaging in MRI?
A. Emphasizes fat suppression
B. Enhances edema detection
C. Facilitates lesion visibility
D. Utilizes a chemical shift effect

Inversion recovery imaging is a technique in MRI that specifically enhances the visibility
of certain tissue characteristics, particularly by prolonging the relaxation time of tissues
that will return to equilibrium. The primary feature of inversion recovery imaging is its
ability to highlight differences in tissue types based on their T1 relaxation times.  When
using inversion recovery sequences, a 180-degree inversion pulse is applied, which allows
for the suppression of specific signals and highlights tissues such as edema by making
them appear hyperintense relative to surrounding structures. This is particularly useful
in evaluating conditions like tumors, infections, or other pathologies where swelling is
present. Thus, it significantly improves the detection of edema.  Fat suppression, while
beneficial in certain contexts, is not the primary characteristic of inversion recovery
techniques. The focus is primarily on enhancing the contrast between tissues, making it
easier to identify lesions and pathological conditions. The use of chemical shift effects is
a concept that relates to the differences in resonance frequencies of fat and water, but it
is not a defining aspect of inversion recovery techniques specifically.
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5. In a Fast Spin Echo sequence, the number of shots is
calculated by:
A. #Phase encodings x NEX
B. TR / #Phase encodings
C. #Phase encodings / ETL
D. ETL / #Phase encodings

In a Fast Spin Echo (FSE) sequence, the number of shots is calculated by taking the
number of phase encodings and dividing it by the Echo Train Length (ETL). This is
because the ETL defines how many echoes (or data points) can be collected in a single
shot of the sequence. Each shot results in multiple phase encodings being sampled at
once due to the use of multiple refocusing pulses within the echo train.  By dividing the
total number of phase encodings required by the ETL, you can determine the total
number of shots needed to complete the acquisition of the image. This relationship
allows for efficient data collection and is an essential concept in optimizing the FSE
sequence for various imaging needs.   Other calculations in the options relate to different
aspects of MRI imaging sequences, such as overall imaging time or pulse sequences but
do not accurately reflect how to derive the number of shots specifically in a Fast Spin
Echo context.

6. T2 weighted FLAIR sequences are typically used for the
evaluation of which condition?
A. Intra-articular cartilage
B. Adrenal adenoma
C. Fatty liver
D. White matter disease

T2 weighted Fluid-Attenuated Inversion Recovery (FLAIR) sequences are particularly
useful in the evaluation of white matter disease due to their sensitivity in highlighting
changes and abnormalities in the brain's white matter. FLAIR sequences are designed to
suppress signals from fluids such as cerebrospinal fluid (CSF), making it easier to
identify lesions, edema, or other pathology in the cerebral tissues. This is particularly
relevant in assessing conditions such as multiple sclerosis, small vessel disease, and
other demyelinating disorders that predominantly affect the white matter.  By
suppressing CSF signal, FLAIR imaging reveals hyperintensities that may indicate
pathology in the white matter, allowing for a clearer visualization of lesions that are
otherwise obscured in standard T2-weighted images. This quality makes FLAIR an
essential tool in neuroimaging for diagnosing and monitoring various white matter
pathologies.
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7. What term describes the process where only half of the
views of k-space are filled in the frequency axis?
A. Anti aliasing
B. Parallel imaging
C. Half fourier
D. Partial or fractional echo

The term that describes the process where only half of the views of k-space are filled in
the frequency axis is partial or fractional echo. This technique is employed in MRI to
reduce scan time or to improve temporal resolution by capturing only a portion of the
k-space data, particularly in sequences like Fast Spin Echo.   In a typical MRI acquisition,
k-space is filled fully for each image, but using this method allows clinicians to
reconstruct images while only acquiring a fraction of the total data required. This can
lead to improved patient throughput and reduced motion artifacts, as it shortens the
time the patient must remain still during the scan.  Other terms mentioned are related
but do not specifically capture the essence of filling only half of the k-space. For example,
parallel imaging involves using multiple coils to accelerate data acquisition but fills
k-space in a different manner, aiming primarily at reducing scan time through spatial
encoding. Anti-aliasing is a technique used to minimize image artifacts related to
undersampling but does not describe the process of filling k-space. Half Fourier refers to
a technique more specifically related to using half of the k-space data for image
reconstruction, which can introduce specific considerations about image quality. Partial
echo generally relates to acquiring only a part of the signal in each TR but

8. An adverse reaction or complication caused by treatment
from a healthcare professional is called:
A. Anaphylactic
B. Nosocomial
C. Iatrogenic
D. Idiopathic

The term that refers to an adverse reaction or complication caused by treatment from a
healthcare professional is iatrogenic. This concept pertains to any unintended condition
or negative effect that arises as a direct consequence of medical intervention, such as
surgery, medication, or diagnostic procedures.   For instance, if a patient develops an
infection following surgery, that infection would be considered iatrogenic as it was a
result of the medical treatment itself. This term highlights the potential drawbacks of
healthcare practices, emphasizing the importance of monitoring and mitigating risks
associated with treatments.  The other terms do not fit this definition. Anaphylactic
refers specifically to a severe allergic reaction, which may or may not be related to
medical treatment. Nosocomial is used to describe infections acquired in a hospital
setting, indicating a source rather than a cause from treatment. Idiopathic describes
conditions that arise without a known cause, which does not involve any
treatment-related origin.
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9. As the TR is increased, which outcomes are expected?
A. SNR is increased only
B. Available number of slices is increased only
C. I and II only
D. I and III only

When the repetition time (TR) is increased in an MRI scan, there are several outcomes
that can be expected. One of the primary effects of increasing TR is an improvement in
signal-to-noise ratio (SNR). The longer TR allows for more time for the longitudinal
magnetization to recover before the next radiofrequency pulse is applied, which results
in a greater amount of net magnetization and consequently a stronger signal, enhancing
the SNR.  Additionally, increasing TR also affects the available number of slices that can
be acquired. A longer TR means that there is more time between the application of
radiofrequency pulses, thereby allowing for the collection of slices in a multi-slice
acquisition protocol without compromising the image quality. This means that more
slices can be acquired during the same period since each slice has a longer recovery time
before being excited again.  Therefore, the expected outcomes of increasing TR are both
an increase in SNR and an increase in the available number of slices, supporting the
conclusion that the correct answer is a combination of these effects.

10. In a gradient echo sequence, which option does NOT help
yield high signal from fluid?
A. T2* gradient echo
B. Steady-state gradient echo
C. Coherent gradient echo
D. Incoherent gradient echo

In a gradient echo sequence, the incoherent gradient echo technique is not optimal for
yielding high signal from fluid. This is primarily because incoherent gradient echo
methods do not effectively capitalize on the T2* enhancement that occurs in high signal
fluids. Incoherent sequences are more affected by phase dispersion, which can lead to
reduced signal from fluids, resulting from the various signal cancellations that occur
when phases do not return to the same point.  On the other hand, T2* gradient echo
techniques, steady-state gradient echo, and coherent gradient echo sequences all utilize
the principles of coherent refocusing, which enhances fluid signals. These techniques
incorporate mechanisms that mitigate the effects of T2* relaxation and phase
differences, allowing for stronger signals from fluid, making them more advantageous in
producing high signal from such tissues.
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