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MRAD 251
[bookmark: _Toc428882558]Activity: Hounsfield Units and Gray Scale – ANSWER KEY
Purpose:
Outcome 1: Explain the basic principles of computed tomography (CT) physics and fundamentals.

Understanding the correlation between Hounsfield Units (HU) and gray scale image display.

Key Concept
The gray scale is used to display CT images. This system assigns a certain number of HU’s to each shade of gray. HU’s quantify the degree that a structure attenuated the x-ray beam.


Instructions:
1. Plot the anatomy along the grayscale chart provided. 

1. Air

	Anatomy
	HU/CT Numbers

	1. Liver
	+40 → +70

	2. Lung
	-250 → -850

	3. Adult Bone
	+500 → +1,000

	4. Water
	0

	5. Metal
	+2,000

	6. Blood 
	+10 → +75

	7. Brain 
	+20 → +40

	8. Muscle 
	+35 → +50

	9. Air
	-1,000

	10. Geriatric Bone 
	+150 → +500

	11. Fat 
	-100 

	12. Dense Bone
	+1,000

	13. Fluid 
	0 → +25




9. Liver
7. Brain
8. Muscle
11. Adult Bone
10. Geriatric Bone
6. Blood
5. Fluid
13. Metal
2. Lung
12. Dense Bone
3. Fat
4. Water

2. Use the chart below to make a prediction, regarding the appearance of the specified anatomy. 
	Image Display/Appearance Chart 

	Anatomy
	Darker
	Lighter

	Air vs. Bone
	Air (-1000)
	Bone (+150 to +1,999)

	Air vs. Blood
	Air (-1000)
	Blood (+10 to +75)

	Muscle vs. Fat
	Fat (-100)
	Muscle (+35 to +50)

	Liver vs. Bone
	Liver (+40 to +70)
	Bone (+150 to +1,999)

	Lung vs. Blood
	Lung (-250 to -850)
	Blood (+10 to +75)

	Metal vs. Bone
	Bone (+150 to +1,999)
	Metal (+2000)

	Fluid vs. Fat
	Fat (-100)
	Fluid (0 to +25)

	Air vs. Lung
	Air (-1000)
	Lung (-250 to -850)

	Muscle vs. Bone
	Muscle (+35 to +50)
	Bone (+150 to +1,999)

	Water vs. Blood
	Water (0)
	Blood (+10 to +75)

	Liver vs. Fat
	Fat (-100)
	Liver (+40 to +70)

	Adult vs. Geriatric Bone
	Geriatric Bone (+150 to +500)
	Adult Bone (+500 to +1000)

	Liver vs. Brain
	Brain (+20 to +40)
	Liver (+40 to +70)

	Brain vs. Blood
	Brain (+20 to +40)
	Blood (+10 to +75)


Grayscale charts categorize the appearance of a structure in a CT image, as a specific shade of white, gray, or black. The shade displayed relates to the structures attenuation characteristics.
*Example: Dried blood shows up darker than fresh blood, & clots are dense
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