Title of Assignment

CT Theory 1

[bookmark: _Toc428882558]Activity: Image Quality
Purpose:
To gain a better understanding of the factors that affect image quality and the post processing techniques used by technologists to improve CT image quality.
Instructions:
1. Answer the following short answer questions.
2. Compare your answers with the answer key.

Questions
1.  Define MPR
Two-dimensional reformatting software that is used to show anatomy in various planes (planes other than the source image planes)

2.  In what plane are CT images usually acquired?
Axial

3. What is an advantage of MPR?
- Enables visualization of specific structures in relation to surrounding structures
- Determines extent of lesions or fractures
- Helps to localize lesions, bone fragments, or foreign bodies
- Does not increase patient dose

4. What is a disadvantage when using MPR?
Image detail of the reformats is dependent on slice thickness. Thinner slices increase image detail (the thinner the slice the better the reformat).

5. List 6 operator-controlled parameters that can be adjusted to optimize CT image quality.
- mA					- scan time		- DFOV
- slice thickness			- helical pitch		- fss
- reconstruction algorithm		- kVp			- WW

6. Define spatial resolution.
Ability of a system to resolve, as separate forms, small objects that are very close together

7. What is the unit of measurement for spatial resolution?
lp/mm or lp/cm

8. What setting can the operator control to improve spatial resolution?
Focal spot size. Small fss will produce better spatial resolution.
DFOV. A small DFOV will produce better spatial resolution. 
Slice Thickness. Smaller slices produce better spatial resolution.
Pitch. Lower P produces better spatial resolution.
Bone algorithms improve spatial resolution.

9. What is the function of a convolution algorithm?
To apply a filter to raw data, to create (image data) an image that is used to emphasize or sharpen specific anatomy. These algorithms are built into most CT programs and can be automatically applied to all images.

10. List 2 examples of algorithms and what anatomy they might help demonstrate.
- Smoothing algorithm: helps visualize soft-tissue. Increases contrast (decreases spatial resolution)
- Edge-enhancement algorithm: helps to visualize bony structures. Increases spatial resolution (decreases contrast resolution)

11.   How does pixel size affect spatial resolution?
The smaller the pixel size, the better the spatial resolution

12. Define contrast resolution.
The ability to differentiate a structure that varies only slightly in density from its surrounding

13. What settings can the operator control to improve low-contrast resolution?
- reconstruction algorithm				- slice thickness
- kVp							- mAs (if over/under exposed)
- WW
- helical pitch (due to increased partial volume effect)

14. Define noise on a CT image.
Occurs when there are an insufficient number of photons detected. It is inversely related to the number of photons used to form the image. Hence, as the number of x-ray photons used to create an image decreases, image noise increases.

15. What does noise appear as on a CT image?
Salt & Pepper appearance (appears as general graininess on a CT image) 

16. What is SNR?
Signal-to-noise ratio. The number of x-ray photons detected per pixel in CT.

17. What is the relationship between spatial resolution and SNR?
Spatial resolution is unaffected by SNR. SNR affects contrast resolution

18. 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)

19. What does a beam-hardening artifact look like on a CT image?
Areas of dark bands or streaks between dense objects in the image

20. What is a common anatomical site for beam hardening artifact to occur?
Petrous bones in the head/skull

21. What can be done by the operator to prevent or correct beam-hardening artifact?
Select the appropriate SFOV

22. What is partial volume averaging?
The CT imaging system averages several different attenuation values for an object within one pixel/voxel to attempt to represent the structure (occurs when more than one type of tissue is contained within a voxel)

23. What does the partial volume artifact looks like on a CT image?
Shading artifacts

24. What can be done by the operator to prevent or correct partial volume artifact?
Use thinner slices

25. What does motion artifact look like on a CT image?
Shading, streaking or blurring

26. What does metal artifact look like on a CT image?
Streaks


27. 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

28. 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

29. 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
[bookmark: _GoBack]Pixel Size = 0.09cm

30. 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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