[bookmark: _Toc428882558]Activity: CT Scan Parameters
Purpose:
Outcome 3: Analyze components of image formation and appearances. 
Instructions:
1. [bookmark: _GoBack]Use the chart to match the factors to their appropriate category.
2. Answer the short answer questions. 
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	Contrast Resolution
	Spatial Resolution
	Both

	b) mAs
	c) Motion
	a) Slice thickness



	g) Windowing
	d) Pitch
	e) Pixel size

	i) Body Habitus
	f) Matrix size
	k) Reconstruction algorithm

	
	h) DFOV
	

	
	j) Focal Spot Size
	


Factors:
a. Slice thickness	
b. mAs
c. Motion		
d. Pitch
e. Pixel size
f. Matrix size
g. Windowing
h. DFOV
i. Body Habitus
j. Focal Spot Size
k. Reconstruction Algorithm

Questions
1. Which of the above factors are considered “uncontrolled”?
· Motion 
· Matrix size
· Body Habitus (aka. pt. size)

2. Which factor listed above, is the best option to manipulate, for improving the visualization of a soft-tissue tumor found inside a patients right kidney?
Windowing (*see Romans 2nd Ed. Pg. 72 & Fig. 6-13)

3. How should that factor be adjusted to improve visualization of the patient’s tumor?
↓ WW (*see Romans 2nd Ed. Pg. 72 & Fig. 6-13)
Instructions:
1. Answer the true or false questions.
Questions
1. The size of a scanned object, affects spatial resolution.
a. True*Spatial resolution determines the detectable size of an object; the size of an object has no effect on a systems spatial resolution capabilities

b. False

2.  Smaller objects have higher spatial frequencies.
a. True – smaller objects can appear more often in a given space
b. False

3. Contrast resolution is only affected by underexposures.
a. True – because of the uncoupling effect (aka. quantum mottle is present
b. False

4. Increasing WW, decreases low-contrast detectability.
a. True – See Romans 2nd Ed. Pg. 72 & Fig. 6-13
b. False

5. SNR affects both contrast and spatial resolution.
a. True*SNR only affects contrast resolution – see Romans 2nd Ed. Pg. 71

b. False

6. Pitch influences MDCT systems effective slice thickness, thereby affecting spatial resolution.*P has a greater impact on the effective slice thickness in SDCT systems. – See Romans 2nd Ed. Pg. 70

a. True
b. False

7. Motion creates image blurring, and reduces the contrast resolution.
a. True*Pt. motion affects spatial resolution – See Romans 2nd Ed. Pg. 70

b. False

8. High contrast reconstruction algorithms, improve spatial resolution.
a. True – see Romans 2nd Ed. Pg. 68
b. False

9. Slice thickness affects spatial resolution because of its relationship with signal-to-noise ratio.*SNR has no effect on spatial resolution; slice thickness affects spatial resolution because of volume averaging (due to the voxel size). – See Romans 2nd Ed. Pg. 66

a. True
b. False

10.  Matrix size does not affect contrast resolution, as it is an inherent factor.
a. True - because matrix size cannot be changed, it does not influence image contrast
b. False
Instructions:
1. Answer the following questions regarding image quality.
Questions
1. What is SNR?
Signal-to-noise ratio. The number of x-ray photons detected per pixel in CT. High signal (i.e. photon) to noise ratios are preferred.
2. What is the relationship between spatial resolution and SNR?
None. Spatial resolution is unaffected by SNR. SNR affects contrast resolution
3. Identify 3 factors that affect noise in CT images.
- slice thickness (thicker slices reduce image noise)
- mAs (more quantity reduces noise)
- tissue thickness and density (decreasing these factors will reduce noise)
4. How does pixel size affect spatial resolution?
The smaller the pixel size, the better the spatial resolution (i.e. smaller pixels image smaller objects)
(↓ pixel size = ↑ spatial resolution)
5. What is the pixel size in mm, of a 24cm DFOV, and a 512-matrix head study?
[image: ]*Ensure units of measurement are consistent: 1cm = 10mm 

[image: ]*24cm DFOV x 10 = 240mm DFOV
Pixel Size = 0.47mm

6. What is the pixel size in mm, of a 20cm DFOV, and a 256-matrix spine study?
Pixel size = 200mm/256
Pixel size = 0.78mm

7. What is the pixel size in cm, of a 450mm DFOV, and a 512-matrix abdominal study?*Ensure units of measurement are consistent: 10mm = 1cm 

[image: ]
    [image: ]        * 450mm DFOV/10 = 45cm DFOV
Pixel Size = 0.09cm

8. Explain which study (head, spine, or abdominal) used the highest spatial resolution?
The head study had the highest spatial resolution, because it used the smallest pixel size (0.47mm)
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