




MRAD 358 – Clinical Integration 1
Radiobiology and Protection Review – ANSWER KEY

1. What does TLD stand for? Describe in general terms what it is.
Thermoluminescent dosimeter – it is a personal radiation monitor that is worn by personnel working around radiation to monitor their occupational exposure.

2. What is the purpose of a control monitor?
It provides a baseline reading of the background radiation exposure without any excess exposure. It would offset any exposure the dosimeters received during transport etc. so those readings are not added to the staff member’s permanent record.

3. In Canada, where on the body should the technologist wear their TLD?
Under the lead apron, on the anterior side of the body, between waist and chest level.

4. What is the maximum dose a radiation worker can receive in a one year period?
20 mSv in one year (as long as that dose does not put them over the limit of 100 mSv over 5 years).

5. Where would be the best place for the pregnant technologist to wear her TLD?
At waist level.

6. What are the three cardinal principles of radiation protection?
1. Time – Decrease time near radiation source. 
2. Distance – Increase the distance from the radiation source. 
3. Shielding – Use shielding. 

7. Describe the principle of ALARA.
"As Low As Reasonably Achievable." It means making every reasonable effort to maintain exposures to ionizing radiation as far below the dose limits as practical. Use the three cardinal principles as much as possible.

8. What is the inverse square law?
The intensity of radiation at a given distance from the point source is inversely proportional to the square of the distance. 
I1 = D22
I2 = D12 
*Where I is intensity and D is distance



9. By how much would the dose decrease for a person who was 1 metre from the radiation source that stepped back to a position of 4 metres away from the source?
The new distance the person is away from the source is 4 times as far from the old, therefore the dose would decrease by (4)2, or be 16 times less.

10. What type of dose response is the basis for radiation protection standards?
Linear non-threshold response – this implies that any dose, no matter how small, may be harmful and that it’s potential to cause an effect increases linearly with the dose.

11. If the exposure rate to a person standing 2 metres from a source is 15 R/min, what will the dose be after 2 minutes standing 5 metres from the source?
4.8 R

12. Explain the difference between a Gray and a Sievert.
Gray – is the unit for absorbed dose
Sievert – is the unit of equivalent dose

13. What is the use factor for ceilings not routinely exposed to the primary beam?
1/16

14. What would the occupancy factor for an unattended parking lot be?
1/40

15. Differentiate between direct action and indirect action within the target theory.
Direct action – Damage produced by direct ionization of the target molecule.
Indirect action – Damage done by ionizing a non-critical molecule, which then transfers the energy of ionization to the target molecule.

16. Stated simply, what is the Law of Bergonie and Tribondeau?
Cells are more radiosensitive if they are: 
a. Immature 
b. Highly mitotic 
c. Undifferentiated (stem cells) 



17. Define and describe GSD.
Genetically Significant Dose
· A weighted average gonad dose which averages the gonad dose amongst those who were irradiated and those who were not.
· It is the gonad dose that if received by every member of the population would be expected to produce the total genetic effect on the population as the sum of the individual doses actually received.
· Considers age, gender and expected number of children for each person.
· It is the genetic burden over and above the existing average background level.

18. Name three organs or tissues that are very radiosensitive.
Lymphatic tissue, bone marrow and gonads.

19. List the three major effects of irradiation on a macromolecule.
Main chain scission, Cross-linking and Point lesion

20. What are three observable effects of DNA irradiation?
Cell death, malignant disease and genetic damage.

21. What does the term LD40/30 mean?
The dose of whole body radiation that is lethal to 40% of those irradiated in 30 days.

22. Define mean survival time.
The average time between exposure and death.

23. Define radiolysis.
Irradiation of water molecules within the body and their resulting breakdown.

24. Diagnostic x-ray radiation is described as (high/low) low energy and (high/low) low LET.

25. What are the early symptoms of acute radiation syndrome?
Nausea, vomiting, diarrhea, fatigue and leucopenia








	
	
	



