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[bookmark: _Toc428882558]Activity: Protecting Patients – ANSWER KEY
Technical Factors:
Appropriate techniques are essential to achieve a diagnostic image with minimal patient dose
1. What are 7 methods that we can use to try & reduce patient dose?
1) Technical factors
2) Shielding
3) Collimation
4) [bookmark: _GoBack]Filtration
5) Communication
6) Equipment (Grids, immobilization devices)
7) Quality Control

2. Why is it important to have technique chart for each room? 

Standardized for each unit, and IR specifications
When not using AEC, consult chart before exposure
Lists body parts, sizes to minimize guessing

3. What is the ideal kVp & mAs combination for the least patient dose?

Ideal technique for least dose to the patient would be high kVp & low mAs
Not always practical 
Not always ideal image quality

4. Why is that combination of factors above the best for lowing the dose?
kVp controls quality of beam (penetrating power)
mAs is the quantity (number of photons)
If the penetrating power is high, more photons will make it through the patient & to the IR
Less absorption by patient, lower patient dose 
More photons hit the IR, less mAs is required to maintain density on the image, lower technique, less patient dose

5. What changes to image quality may be visualized when an image is produced with a high kVp and low mAs? 

Image produced may be of poor quality
Reduction of radiographic contrast


6. How is the optimum technique determined?
Balance must be maintained between image quality & dose
Use the highest practical kVp & lowest mAs that will produce an optimal image
Determined by numerous exposures on phantoms
 

7. What are most common SID’s used when creating technique charts & factors 

In Canada: 100, 110, 150, & 180 cm & In the USA:  40” or 72”

8. What is the outcome if an exposure is taken at a SID that is too short?

Overexposed may require repeat
Unnecessary dose to the patient 

9. What is the outcome if an exposure is taken at a SID that is too long?

Underexposed may require repeat
Unnecessary dose to the patient 


10. Name & describe the construction & use the 4 types of patient’s shields commonly used?
1) Flat Contact Shields
Made of lead strips or material with lead in it
Can be placed right on patient
Most commonly seen in x-ray departments
2) Shadow Shields
Made of a radiopaque material
Hangs over area of interest to cast a shadow over area to be protected
Be careful not to obstruct anatomy
3) Shaped Contact Shields
Made of radiopaque material contoured to enclose the male reproductive organs
Like an athletic cup
Maximal gonadal protection in any projection, except for PA
4)  Clear Lead Shields
Made of transparent material with approximately 30% lead
Usually for scoliosis exams – breast & gonadal shielding
11. When do we Shield? 
As often as possible!!
When gonads are within about 5 cm of the primary beam

12. When would we choose not to use shielding?
If it obstructs the area of interest (female pelvis)

13. Why is collimation first & most important step in dose prevention & shielding?

Collimated beam will reduce dose more effectively than shielding
Absorbing the primary photons not required in the field at the collimator
Best practice states the primary beam:
Must not be larger than the size of the IR being used for the exam
Should be collimated to the anatomy of interest 
Decreased field size, decreased dose, scatter & improved image contrast
14. What is the advantage of “Positive Beam Limitation” (PBL)
Sensors in a cassette holder automatically sends a signal to set the collimator to match the CR cassette size
Detectors field size is set when the exam is selected in the APR 
15. What are the 3 types of beam limitation devices? 

Aperture diaphragm
Cones
Cylinder




16. What are the advantages of filtration in regard to dose & imaging? 
Reduces exposure to the patient’s skin & superficial tissue
‘Hardens’ the beam
Photons in the beam are more penetrating & less likely to be absorbed
Low energy photons contribute only to dose & not to the image
Different filters for different equipment, depending on purpose
E.g. Mammography- soft tissue imaging

17. How would a compensating filter be used? 
Used when imaging an anatomy that has large variance in thickness or tissue composition
Helps even out the density of the anatomy giving an even contrast on the image
All anatomy can be clearly visualized on the image, instead of having to take two images

18. What is the location & purpose of a grid?
Placed in between patient & image receptor
Removes scattered photons before it reaches the IR

19. What are the advantages of a grid in regard to the image?

Significantly improves radiographic contrast & detail
Greater quantity of diagnostic information is available with grid

20. What are the disadvantages of a grid in regard to the patient dose?
Increases dose because needs additional technique
Compensation for the loss of the scatter & primary photons
Dose increases as grid ratio increases
Improved image quality greatly outweighs the additional dose


21. How can good communication with your patient make an examination more successful & help reduce patient dose?
Reduces anxiety & stress
Enhances your professional image as a health care professional
Increases patient cooperation during the exam
Dose reduction!
22. Why is it important to explain the procedures to your patients, especially lengthy examinations?

Unknown is scary
Ensures patients understand what you need & you understand their limitations
Unable to stand, cannot lay on left side, etc
23. What should technologist do never do when explaining procedure to a patient?

Never lie to the patient!
If something is going to be uncomfortable
Tell them but don’t over emphasize or dwell on the discomfort  

24. What is the outcome on the image when there is motion during an exposure?
Results in a blurry image
Little/no diagnostic value
Requires a repeat 
25. What are the two types of motion that can cause blurring of an image?
Voluntary
Involuntary
26. What the purpose of giving the patient breathing instructions? 
To eliminate voluntary motion
Minimizing repeat images
27. What equipment can be used to effectively immobilize a patient or body part?
Sponges
Tape
Support Stands
Pigg-o-stat
Octostop
Sandbags


28. Why is it important to have a quality control program in a facility?
Ensures production of optimal quality images
Equipment function & monitoring for peak efficiency
Monitors procedures for performance, monitoring & quality control
29. What would happen if a facility is without a quality control program?
Technique that is set may not be what was actually produced
Collimation & centering may be inaccurate
Causing cut-off of anatomy of interest  
Non-diagnostic images that need to be repeated
Causing unnecessary dose to the patient

Protection Standards
30. Identify the 5 major organizations from the descriptions below responsible for evaluating risks with radiation doses & biologic effects?
a)  ICRP

Considered the international authority regarding the safe use of ionizing radiation
Evaluates information on biologic effects of radiation 
Provides radiation protection guidance through general recommendations on dose limits

b)  NCRP

US Corporation
Non-government group
Determines how ICRP recommendations are incorporated into US radiation protection criteria

c)  UNSCEAR

Helps form radiation protection guidelines
Evaluate human & environmental ionizing radiation exposures
Derives risk assessments from epidemiologic data & provides information to organizations (like ICRP) for evaluation


d)  NAS/NRC – BEIR

Advisory group that reviews studies of biologic effects of ionizing radiation & risk assessment
Also study groups like early radiation workers, atomic bomb victims & nuclear accidents
Provides information to organizations like ICRP for evaluation
5) Health Canada 

Federal department responsible for helping the Canadian people maintain & improve their health
Responsible for the SC35 Safety Code  

31. What is the purpose of these groups?

· Bottom line:
· These groups help to form recommendations for EfD & EqD limits
· Limits on radiation exposure are developed based on research & information from these groups
· Protects the technologist, patient & the general public 
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