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Guided Reading Activity: QC for Fluoroscopy Equipment Answers
Answers
1. Describe the main components of a fluoroscopic image intensifier tube.
a. X-ray tube and generator
b. [bookmark: _GoBack]Image intensifier
c. Video monitoring system

2. Explain how the brightness gain of an image intensifier tube is determined.
a. Increase in brightness is measured by brightness gain
b. Brightness gain = Minification gain × Flux gain
i. Minification gain = brightness gained by difference in size between input and output phosphors
ii. Flux gain = brightness gained by high voltage placed across image intensifier tube

3. Discuss the four factors that affect the brightness of fluoroscopic images.
a. Milliampere: an increase in the fluoroscopic X-ray tube mA multiplies the number of X-ray photons incident on the image intensifier and there image brightness increases.
b. Kilovolt (Peak): an increase in the fluoroscopic X-ray tube potential difference multiplies, the number of X-ray photons reaching the image intensifier also, image brightness increases.
c. Patient Thickness and Tissue Density: an increase in these factors reduces the number of X-ray photons reaching the image intensifier, thereby decreasing the image brightness.
d. Automatic Brightness Control/Stabilization: allows the fluoroscopic unit to automatically maintain the brightness level of the image for variations of patient thickness and attenuation.

4. Explain the difference between conventional image intensifier tubes and multifield image intensifier tubes.
a. Conventional Image Intensifier
i. Electronically brighten the fluoroscopic image
ii. Two main types
1. Flat panel intensifiers – similar to DR systems
2. Tube-type image intensifiers – oldest type in use
b. Multifield Image Intensifier
i. Tube-type image intensifier that can magnify fluoroscopic image
ii. “Magnification mode” results in higher patient dose than standard mode
iii. Two Types are:
1. Dual Focus
2. Trifocus

5. Describe the five basic types of artifacts that can appear on images created with image intensifier tubes.
a. Veiling glare or flare: caused by light being reflected from the window of the output phosphor, which reduces image contrast.
b. Pincushion distortion: caused by projecting an image from a curved surface onto a flat surface.
c. Barrel distortion: similar to pincushion and is caused by projecting from a curved surface to a flat one but magnification will be reduced toward the periphery.
d. Vignetting: a decrease in image brightness at the lateral portions of the image and is caused by a combination of pincushion distortion and the coupling of the television camera to the output phosphor. 
e. S distortion: a warping of the image along an S-shaped axis and is the result of strong magnetic fields changing the trajectory of the electrons moving across the image intensifier tube

6. Discuss the four basic types of television cameras that have been used in fluoroscopic systems.
a. Image orthicon: largest and most sensitive type. Functions as both an image intensifier and a television pick up tube.
b. Plumbicon: the camera uses lead oxide as the target phosphor and is often used in digital fluoroscopy because of its short lag time
c. Vidicon: currently the most common type of video camera in fluoroscopic systems. Target material in the camera is antimony trisulfide, which has a relatively long lag time to help reduce image noise.
d. Charge-coupled device (CCD): does not use a photoconductive target inside of a glass tube to convert light images into electronic signals. Instead, an array of several hundred thousand tiny photodiodes on a solid-state computer chip forms pixels to create the signal.

7.  Describe the procedure for evaluating monitor brightness during the visual inspection.
a. A penetrometer should be placed on a homogenous phantom (6–10 inches of water in a plastic bucket, 15 cm of acrylic plastic, or 1.5 inch thick block of aluminum). The brightness and contrast controls on the monitor should be adjusted to show as many of the steps as possible.

8. Explain the difference between high-contrast and low-contrast resolution.
a. High-Contrast Resolution
i. Ability to resolve small, black and white objects
ii. Testing involves imaging a test tool under fluoroscopy
iii. Depending on size of image intensifier, a minimum size mesh should be visualized
b. Low-Contrast Resolution
i. Ability to resolve relatively large objects with similar density
ii. Testing involves imaging a test tool under fluoroscopy

9. Describe how veiling glare or flare would be evaluated in a fluoroscopic system.
a. The presence of scattered or reflected light
i. Usually within the linkage between the output phosphor and TV camera or in face of CRT monitor
ii. Two testing methods available (usually performed by medical physicist)
1. A photo-fluorospot or cine film image should be obtained, along with optical density values of the center of the disk area and the area outside the disk. These optical density values can then be used to calculate the contrast modulation of the system
2. Using a video waveform monitor attached to the camera output video cable, the disk is imaged during fluoroscopy and the voltage waveform pattern is observed on the waveform monitor which plots voltage versus time.
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