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1. What imaging technique uses a persistent phosphor for
image capture?
A. Digital radiography
B. Conventional radiography
C. CR, Computed Radiography
D. Film screen radiography

2. In a dynamic flat panel detector fluoroscopy system, what
component is replaced compared to a conventional system?
A. TV camera
B. TV monitor
C. Image intensifier
D. Spot-film

3. Which part of the fluoroscopy unit receives remnant
radiation from the patient?
A. Input phosphor
B. Accelerating anode
C. Photocathode
D. Output phosphor

4. Which material is known as one of the best absorbers of
x-rays?
A. Aluminum
B. Glass
C. Lead
D. Plastic

5. What safety feature interlocks the fluoroscopic tube to
prevent energizing when in the parked position?
A. The emergency shutoff
B. The image intensifier assembly
C. The exposure timer
D. The control panel lock
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6. What term describes coordinating x-ray production to avoid
exposure while advancing cine film?
A. Framing sequence
B. Framing frequency
C. Synchronization
D. Interlacing

7. As an image intensifier ages, which component of image
quality tends to deteriorate?
A. Resolution
B. Speed
C. Contrast
D. Detail

8. The energy subtraction technique utilizes the difference in
what during contrast injection?
A. Compton scatter
B. Tissue density
C. Patient thickness
D. K-edge absorption

9. In what scenario would a fluoroscopy system require a
higher x-ray tube current?
A. When using a cathode ray tube
B. When using a flat panel detector
C. When conducting radiographic imaging
D. When performing CT scans

10. When may the exposure rate at the tabletop exceed 5 rads
per minute?
A. When using the ABC on smaller patients
B. During magnification mode
C. For extremely high-speed imaging procedures
D. When higher exposure rates are not prohibited
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Answers
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1. C
2. A
3. A
4. C
5. B
6. C
7. C
8. D
9. B
10. B
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Explanations
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1. What imaging technique uses a persistent phosphor for
image capture?
A. Digital radiography
B. Conventional radiography
C. CR, Computed Radiography
D. Film screen radiography

The imaging technique that uses a persistent phosphor for image capture is Computed
Radiography (CR). In CR systems, the imaging plates are coated with a photostimulable
phosphor material that captures and stores the x-ray image. After exposure, the plate is
placed in a reader where it is stimulated by a laser, causing the stored energy to be
released as light, which is then converted into a digital image for analysis.  This method
is distinct because the phosphor can retain the image until it is processed, allowing for a
decoupled imaging workflow where the image can be read at a later time, unlike
traditional film-based systems. The use of a sensitive and efficient storage medium in CR
enhances image quality, improves workflow, and provides the capability for
post-processing, which are significant advancements over previous imaging techniques.  
In contrast, digital radiography employs flat-panel detectors or other digital receptors
that convert x-rays directly into a digital signal without the need for a phosphor plate,
while conventional radiography utilizes film, which doesn't allow for the same level of
image manipulation post-capture. Film screen radiography relies on the composition of
film and screens to capture images, which involves chemical processes and does not
utilize a persistent phosphor in the same manner as

2. In a dynamic flat panel detector fluoroscopy system, what
component is replaced compared to a conventional system?
A. TV camera
B. TV monitor
C. Image intensifier
D. Spot-film

In a dynamic flat panel detector fluoroscopy system, the key component that is replaced
compared to a conventional system is the image intensifier. The image intensifier in
traditional fluoroscopy systems is crucial for amplifying the incoming X-ray signals to
produce a visible image on the monitor. However, in dynamic flat panel detector systems,
the image intensifier is substituted with a flat panel detector that directly converts X-rays
into electronic signals.  The flat panel detector utilizes advanced technology, such as
thin-film transistors (TFT) and amorphous silicon or cesium iodide layers, to capture
images. This transition provides several benefits, including improved image quality,
wider dynamic range, reduced patient dose, and better spatial resolution. Additionally,
flat panel detectors are more compact and can be integrated into various fluoroscopy
setups, enhancing the overall efficiency and performance of the imaging system.  While
components like the TV camera, TV monitor, and spot-film are still relevant in
fluoroscopy, they do not undergo the same replacement as the image intensifier in the
shift from conventional to dynamic flat panel systems.
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3. Which part of the fluoroscopy unit receives remnant
radiation from the patient?
A. Input phosphor
B. Accelerating anode
C. Photocathode
D. Output phosphor

The input phosphor is the correct answer because it plays a crucial role in capturing
remnant radiation after it has passed through the patient. In a fluoroscopy unit, once the
X-rays created by the primary beam interact with the patient's tissues, some of these
X-rays exit the body as remnant radiation. The input phosphor, typically made of
materials like cesium iodide, absorbs this remnant radiation and converts it into visible
light.  This light is then further processed to create images that can be viewed in
real-time on a monitor. Understanding this process is vital for ensuring high image
quality while minimizing radiation exposure to the patient.   The other components
mentioned, such as the accelerating anode, photocathode, and output phosphor, have
different roles in the fluoroscopy system. For instance, the accelerating anode helps to
propel electrons towards the output phosphor, while the photocathode converts the light
produced in the input phosphor into electrons. The output phosphor then converts those
electrons back into light for display. Each component is essential, but it is the input
phosphor that directly interacts with the remnant radiation coming from the patient.

4. Which material is known as one of the best absorbers of
x-rays?
A. Aluminum
B. Glass
C. Lead
D. Plastic

Lead is known to be one of the best absorbers of x-rays due to its high atomic number
and density. The effectiveness of a material in shielding against x-rays primarily depends
on these two properties. When x-ray photons encounter lead, they are more likely to
interact with the lead atoms rather than pass through, which reduces the exposure to
radiation behind the lead barrier. This characteristic makes lead an essential material for
protective clothing, such as lead aprons used in medical settings, and for constructing
barriers in diagnostic imaging and radiation therapy facilities.   Other materials listed,
such as aluminum and glass, are not as effective because they have lower atomic
numbers and less density, resulting in less interaction with x-ray photons. Plastic, while
lightweight and less expensive, also does not provide significant shielding compared to
lead. Thus, lead is the preferred choice for maximizing x-ray absorption and minimizing
radiation exposure.
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5. What safety feature interlocks the fluoroscopic tube to
prevent energizing when in the parked position?
A. The emergency shutoff
B. The image intensifier assembly
C. The exposure timer
D. The control panel lock

The safety feature that interlocks the fluoroscopic tube to prevent it from energizing
when in the parked position is the image intensifier assembly. This mechanism is
designed to ensure that the fluoroscopy system cannot inadvertently emit radiation when
the system is not properly positioned for use, thereby enhancing patient safety and
protecting healthcare personnel from unnecessary exposure to radiation.  When the
fluoroscopic tube is in the parked position, the interlock mechanism in the image
intensifier assembly physically prevents the system from being activated. This design is
crucial because it ensures that the tube cannot be inadvertently turned on when it is not
aimed at the appropriate target area, helping to avoid accidental exposure to radiation. 
The other options presented do not provide the same level of specific functionality
regarding preventing radiation exposure while the fluoroscope is in a non-operational
state. For example, the emergency shutoff is primarily designed to halt exposure during
an emergency rather than prevent activation in the parked position. The exposure timer
regulates the length of radiation exposure once activated, while the control panel lock is
generally for securing the system settings rather than preventing tube activation. Thus,
the interlocking feature of the image intensifier assembly serves as a critical safety
measure in the operation of fluoroscopic equipment.

6. What term describes coordinating x-ray production to avoid
exposure while advancing cine film?
A. Framing sequence
B. Framing frequency
C. Synchronization
D. Interlacing

The term that effectively describes the coordination of x-ray production to prevent
exposure while advancing cine film is "synchronization." In the context of radiography
and fluoroscopy, synchronization refers to the precise timing and coordination of
imaging equipment functions. This is critical when dealing with cine films, as it ensures
that x-ray exposures are made only when the film is stationary, eliminating the risk of
blurring and enhancing image clarity.  In cine imaging, the film must be moved in a
manner that aligns with the x-ray exposure sequence. If the exposure occurs while the
film is still moving, it can lead to poor quality images due to motion artifacts. Thus,
synchronization ensures that x-ray production and film advancement are harmonized,
allowing for a clear and accurate representation of the anatomical structures being
examined.  Other terms presented, such as "framing sequence" or "framing frequency,"
do not specifically capture the essence of the timing relationship between x-ray
production and film advancement. "Interlacing" is more often associated with video
technology and does not apply in this context. Therefore, synchronization is the most
accurate choice as it encompasses the necessary technical coordination between these
two processes.
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7. As an image intensifier ages, which component of image
quality tends to deteriorate?
A. Resolution
B. Speed
C. Contrast
D. Detail

As an image intensifier ages, one of the key components of image quality that tends to
deteriorate is contrast. Contrast refers to the difference in luminance or color that makes
an object distinguishable. Over time, the components within the image intensifier, such
as the input phosphor and output phosphor, can degrade due to factors like exposure to
radiation, dust accumulation, and chemical changes. This degradation affects the ability
of the device to properly differentiate between varying intensities of light, leading to a
decrease in contrast.  When contrast diminishes, images may appear flatter and less
defined, making it more difficult to identify features and details within an image. The
ability to visualize tissues and structures with different densities becomes compromised,
which impacts diagnostic accuracy.   While other aspects, such as resolution, speed, and
detail, may also experience changes with age, the most significant and consistent
indicator of image quality decline in aging image intensifiers is typically a reduction in
contrast. This is crucial for practitioners to understand, as maintaining a high contrast is
essential for effective imaging and diagnosis in fluoroscopic procedures.

8. The energy subtraction technique utilizes the difference in
what during contrast injection?
A. Compton scatter
B. Tissue density
C. Patient thickness
D. K-edge absorption

The energy subtraction technique is primarily based on the concept of K-edge
absorption. This technique takes advantage of the differences in the absorption
characteristics of various materials when exposed to specific energy levels of X-rays. In
the case of contrast agents, certain materials, particularly iodine-based contrast, have a
K-edge that coincides with the energy of the X-rays used in imaging.  When the imaging
system uses two different energy levels of X-rays—one below and one above the K-edge of
the contrast material—it can effectively enhance or subtract certain signals. The energy
level below the K-edge absorbs more of the contrast, while the level above the K-edge
passes through it more effectively. This differential absorption is what allows for clearer
imaging of structures that contain the contrast medium, enabling better visualization of
blood vessels or other tissues that have been highlighted by the contrast agent.  This
technique is particularly useful in visualizing vascular structures and can enhance
diagnostic capabilities by helping radiologists differentiate between various tissues and
structures based on how they absorb X-rays at different energy levels. Understanding
K-edge absorption is critical for professionals working with fluoroscopy and imaging
technologies, as it directly impacts the effectiveness and clarity of diagnostic images
obtained during procedures.
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9. In what scenario would a fluoroscopy system require a
higher x-ray tube current?
A. When using a cathode ray tube
B. When using a flat panel detector
C. When conducting radiographic imaging
D. When performing CT scans

The correct answer involves considering the technology used in modern imaging systems.
A fluoroscopy system that utilizes a flat panel detector generally requires a higher x-ray
tube current to achieve optimal image quality. Flat panel detectors are designed to
provide high-resolution images with improved sensitivity and dynamic range compared to
other technologies.   In a fluoroscopy context, this enhanced capability to capture rapid
sequences of images in real-time necessitates a higher x-ray tube current. This is
because the system needs to produce sufficient x-ray photons to penetrate the patient
and create clear images at the high frame rates typically required for dynamic studies,
like observing internal processes in real-time.  In contrast, options that involve a cathode
ray tube or conducting radiographic imaging do not typically align with the higher
demands for x-ray tube current compared to a flat panel detector scenario. Similarly,
although CT scans also use a significant amount of radiation, they have their own specific
configurations and exposure protocols which are distinct from those of fluoroscopic
procedures using flat panel detectors.

10. When may the exposure rate at the tabletop exceed 5 rads
per minute?
A. When using the ABC on smaller patients
B. During magnification mode
C. For extremely high-speed imaging procedures
D. When higher exposure rates are not prohibited

The scenario in which the exposure rate at the tabletop may exceed 5 rads per minute is
indeed during magnification mode. In fluoroscopy, magnification mode allows for
enhanced imaging detail by adjusting the image intensifier and increasing the radiation
dose to achieve clearer visuals of small anatomical structures or lesions. This mode
typically requires higher exposure rates to maintain image quality, as it inherently
reduces the size of the image, which can diminish the signal-to-noise ratio if exposure
levels are not adequately increased.   Understanding the implications of different modes
in fluoroscopy is crucial for ensuring patient safety while obtaining the necessary
diagnostic information. Different imaging techniques and settings can significantly
impact radiation dose, and practitioners must be aware of when it is acceptable for
exposure rates to exceed standard levels safely.
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