


APPH 226 – Apparatus and Image Management
[bookmark: Room_1_-_Exposure_Indicators]Lab 12 - Comparison Document – Chest Phantom 
Exposure Indicators

[bookmark: Purpose:_Identify_how_to_assess_the_qual]Purpose: 
Identify how to assess the quality of a digital image. Objectives: 6.4 Evaluate digital image characteristics
1.6 Monitor an exposure for technical errors

[bookmark: Instructions_(Room_#1_DR)_–_Clear_Chest_]Instructions  –  Chest Phantom
Exposure #1
1. Enter the patient information into the console.
2. Select the appropriate exam for the phantom provided, and set up on the wall detector.
3. Use a manual technique of 125kVp @ 0.5mAs.
4. Position the phantom in front of the upright detector (on a cart) with minimal OID.
5. Align the tube and detector, use an SID of 180cm. Collimate to 33X36cm and center the phantom.
6. Ensure everyone is out of the room and the door is closed.
7. Obtain verbal confirmation with direct supervision from an instructor before exposing.
Record the EI number readout: 2,000

Exposure #2
1. Maintain the same room setup as Exposure #1.
2. Wait approximately 1 minute before taking the next exposure.
3. Set a manual technique of 125kVp @ 0.8mAs.
4. Ensure everyone remains outside the room and the door is closed.
5. Obtain verbal confirmation with direct supervision from an instructor before exposing

Record the EI number readout: 1,000

Exposure #3
1. Maintain the same room setup as Exposure #1.
2. Wait approximately 1 minute before taking the next exposure.
3. Set a manual technique of 125kVp @ 1.6mAs
4. Ensure everyone remains outside the room and the door is closed.
5. Obtain verbal confirmation with direct supervision from an instructor before exposing.

Record the EI number readout: 500

Exposure #4
1. Maintain the same room setup as Exposure #1.
2. Wait approximately 1 minute before taking the next exposure.
3. Set a manual technique of 125kVp @ 3mAs
4. Ensure everyone remains outside the room and the door is closed.
5. Obtain verbal confirmation with direct supervision from an instructor before exposing
Record the EI number readout: 250


Exposure #5
1. Maintain the same room setup as Exposure #1.
2. Wait approximately 1 minute before taking the next exposure.
3. Set a manual technique of 125kVp @ 6.3mAs
4. Ensure everyone remains outside the room and the door is closed.
5. Obtain verbal confirmation with direct supervision from an instructor before exposing.

Record the EI number readout: 125

Exposure #6
1. Maintain the same room setup as Exposure #1
2. Wait approximately 1 minute before taking the next exposure.
3. Set a manual technique of 125kVp @ 12.5mAs
4. Ensure everyone remains outside the room and the door is closed.
5. Obtain verbal confirmation with direct supervision from an instructor before exposing.

Record the EI number readout: 63

Exposure #7
1. Maintain the same room setup as Exposure #1.
2. Wait approximately 1 minute before taking the next exposure.
3. Set a manual technique of 125kVp @ 25mAs
4. Ensure everyone remains outside the room and the door is closed.
5. Obtain verbal confirmation with direct supervision from an instructor before exposing.

Record the EI number readout: 32

Exposure #8
1. Maintain the same room setup as Exposure #1
2. Wait approximately 1 minute before taking the next exposure.
3. Set a manual technique of 125kVp @ 50mAs
4. Ensure everyone remains outside the room and the door is closed.
5. Obtain verbal confirmation with direct supervision from an instructor before exposing.
Record the EI number readout: 25

Questions

1. By observation only, is it possible to visually determine which exposures were over and/or underexposed?
Only the extremely over and underexposed images can be identified upon visual inspection.

2. Why is it important for the technologist to evaluate the EI number?
The EI number is used as a means of monitoring the dose to patients while maintaining acceptable image quality (the EI number helps identify the use of an appropriate technique).

3. What happens to the EI number when the exposure is doubled or halved?
The EI number is also approximately double or halved (DR).


4. Please describe the relationship between exposure and the EI number.
When the exposure is doubled, the EI will decrease by half (aka. inversely proportional relationship).

5. Which of the exposures could be considered diagnostic, and why?
All of them, except the exposures made at 125kVp, 0.5mAs & 125 kVp, 50mAs due to quantum mottle (visible underexposure) and burnout (loss of image detail due to extreme overexposure).

6. Explain which exposures were optimal.
All the exposures that fell within the EI range of 250-320
Exposure #4 (125kVp @ 3mAs) as the EI=250, and the acceptable range was 250-320. Therefore, the optimal technique would have an EI reading of approximately 285.
7. Does post processing affect the EI number? If yes, which function(s)?
Yes it can. Adjusting the masking, and/or the windowing and/or ROI can change the EI value. (in Room 1, no change is noted, but in Rooms 2-4, there is a change)

8. Why is the EI readout important to monitor when exposing with AEC?
The EI readout helps determine if the amount of exposure reaching the IR is acceptable. When AEC is utilized, additional factors require monitoring, such as:
· The mAs readout (the EI number could fall within acceptable limits, however, the mAs could help us determine if the image needed to be repeated). Or.. the mAs could be too high/low, consistently under/overexposing the patient. This would be an issue that requires calibration and service of the AEC.

· Patient condition (if the patient had a surgical implant, or pathology, the EI and technical factors could be affected).

9. Answer the following based on the relationship between exposure and EI.
a. 80 kVp and 10 mAs will result in an EI of 600. What will be the EI if the technique is changed to 80 kVp and 5 mAs?
600 x 2 = 1200

b. 65 kVp and 5 mAs will result in an EI of 200. What will the new technique be for the EI to be 50?
200/2 = 100 / 2 = 50 To decrease twice, the technique needs to be doubled twice.
5 mAs x 2 = 10 mAs x 2 = 20 mAs

c. A shoulder taken at 75 kVp and 3.2 mAs will result in an EI of 1000. What should the new technique be in order for the EI to be the most optimal for image quality?
For best image quality, the EI should be in the middle of the acceptable range. The acceptable range is 200-800, so the middle is 500.
To decrease the EI to 500, will need to double the mAs.
3.2 x 2 = 6.4 mAs

d. What is the ideal EI for patient dose, for a patient having a chest x-ray? Provide a rationale.
Ideal range for CXR is 250 – 320. For decreased patient dose, it is better to be closer to underexposure, as it is the minimum exposure for optimal image quality. In this case, the EI should be closer to 320.
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