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Lab 9 Differential Absorption  - ANSWER KEY
[bookmark: Instructions]Objective: 5.7 Identify patient variables which may impact the image. Understand absorption characteristics in relation to radiographic densities.

Instructions
Exposure #1
1. Add an abdomen to the examination.
2. Set up for an exposure on the table detector with an SID of 110 cm.
3. Ensure AEC is selected.
4. Place a Plexiglas block on the table and center it in the light field.
5. Collimate to the edges of the Plexiglas block.
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.

Image Evaluation Questions:
1. Describe the image and note any differences in density throughout the image.
Homogeneous
2. Discuss the absorption characteristics of the object as they relate to the radiographic densities produced.
The image has sufficient brightness or density but no differences in densities and appears as a homogenous object. This appearance indicates that the absorption characteristics of the object are equal.


Exposure #2
1. Complete the “Prediction” column of the chart below.
2. Add a hand to the examination.
3. Select PA hand, and maintain the setup from Exposure #1.
4. Take one exposure of each of the following (on top of the Plexiglas block):
· Glove filled with air
· Glove filled with water
· Glove filled with iodine contrast
· Glove filled with oil
5. Place all 4 gloves on top of the Plexiglas block, ensuring no overlap of the gloves.
6. Use a small letter marker for each glove to keep track of what is inside of each glove.
7. Collimate to include all of the gloves in the light field.
8. Ensure everyone is out of the room and the door is closed.
9. Obtain verbal confirmation with direct supervision from an instructor.
10. Take the exposure and evaluate the image.


	Substance
	Atomic Number (Z)
	Mass Density
(kg/m3)
	Prediction
(darkest - lightest)
	Actual
(darkest - lightest)

	water
	7.4
	1000
	
	Medium (2)

	air
	7.3
	1.2
	
	Darkest (1)

	oil
	35
	9.2
	
	Medium (3)

	iodine
	53
	4930
	
	Lightest (4)



	Soft tissue
	7.4
	1000

	Lung
	7.4
	320

	Fat
	6.3
	910

	Bone
	13.8
	1850

	Barium
	56
	3500






Image Evaluation Questions:
1. Compare the results from the “Actual” column to your “Predictions” column. Were your predictions correct?

Iodine has high Z and high mass density…..lots and lots of attenuation!!


2. Why is there a difference in attenuation between the air and the water filled glove?

Air and water have approximately the same Z values, but very different mass densities. Air is lighter and will have much less attenuation.

3. Which 2 gloves are visually the most comparable? Explain why they attenuate similarly.

Oil and water are similar, visually……. much different mass densities, so what does that tell us about oils Z number? Must be higher than water (estimated at around 35).










Questions:
1. Define differential absorption.

Different degrees of absorption in different tissues that result in image formation of the x-ray image. Varying anatomical parts do not absorb the primary beam to the same degree.

2. What are the factors that contribute to differential absorption? Explain the relationship.

· Different mass densities
· Different Z numbers.
· Different tissue thickness

Attenuation is increased as mass density, tissue thickness, and atomic numbers of atoms increase.
