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Purpose

Lab 9 - Radiographic Contrast  – Tissue Thickness- ASNWER KEY
Objective: 5.7 Identify patient variables which may impact the image. Demonstrate the effect of varying tissue thickness on radiographic contrast.

Instructions
Exposure #1
1. Add a skull exam to the examination.
2. Set up for an exposure on the table detector with an SID of 110 cm.
3. Select AEC center cell.
4. Place a skull phantom on the table and center it in the light field.
5. Collimate to include the entire skull.
6. Ensure everyone is out of the room and the door is closed.
7. Obtain verbal confirmation with direct supervision from an instructor.
8. Take the exposure and evaluate the image.
9. Record the:  EI:	.
mAs readout:	.

Exposure #2
1. Maintain the same setup as Exposure #1.
2. Place 1 piece of Plexiglass under the phantom.
3. Ensure everyone is out of the room and the door is closed.
4. Obtain verbal confirmation with direct supervision from an instructor.
5. Take the exposure and evaluate the image.
6. Record the: EI:	.
mAs readout:	.

Exposure #3
1. Maintain the same setup as Exposure #1.
2. Place an additional Plexiglass block under the phantom.
3. Ensure everyone is out of the room and the door is closed.
4. Obtain verbal confirmation with direct supervision from an instructor.
5. Take the exposure.
6. Record the: EI:	.
mAs readout:	.




Image Evaluation Questions:
1. Discuss the tissue thickness, how did it affect the mAs readout? Was there any impact on the radiographic contrast?

Look at areas of whiteness (brightness) ie. Sinus area and how it changes with each successive change in kVp setting.

More matter = More scatter; therefore, the thicker the tissue, the lower the contrast.

2. Are there any other differences between the exposures?

More scatter = Increased density.
Increased tissue thickness would increase photon absorption, and therefore the exposure would take longer to terminate.
EI numbers are maintained in the diagnostic range.

3. What was the purpose of using AEC for this experiment? What would have occurred if we used a manual technique for all 3 exposures?

Consistency between each exposure, despite increased tissue thickness. Reasonable exposure is within ideal exposure range.

4. Is there any impact of having decreased radiographic contrast, specifically when assessing these images?
Especially noticeable with small bony structures as in the skull.
It can become difficult to make out anatomy at decreased contrast levels, comparing the 3 skull exposures in this activity.

Questions:
1. How does tissue thickness affect radiographic contrast? Why?

Thicker tissue creates more scatter (more matter = more scatter) and therefore the contrast will be degraded (contrast decreased).

2. Name 3 ways of expressing high contrast?
Black and white Short scale
Greater change between adjacent tissues A lot of contrast (more contrast)

3. Name 3 ways of expressing low contrast.
· Greys
· Long scale
· Fewer changes between adjacent tissues
· Not very much contrast (less contrast)




4. What are some methods that can be used to decrease thickness of the part?

Compression devices – paddles, bands (as for abdomen imaging)
Positioning PA vs AP – if tolerated or applicable to imaging – patient’s own body weight will compress tissue

5. What type of image would provide more information, a high contrast image or a low contrast image?


Depends on the body part. Chest is high contrast. Abdomen is low contrast.
· Contrast is more complex than density
· Subjective to the viewer
· Determined by the subject/area being imaged

6. What are the benefits of high contrast images?

Easier to visualize/differentiate between structures, as the edges are more well defined. (Easier to see the difference between a black and white structure than two gray structures).
7. What are the benefits of low contrast images?


More information is technically present in a low contrast image, as there are a larger number of different densities present.
We can also decrease patient dose, as increasing the kVp creates a more penetrating beam which would require less mAs to produce an acceptable range of Optical Densities (OD’s) on an image.
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