Questions to lecture 7:

1. For a certain type of cancer using radiation therapy, a regimen consisting of 10 fractions each of 4 Gy is known to produce local control in 90% of patients. If it is assumed that each treatment fraction reduces the surviving fraction of cells by a constant factor of 10, about how many fractions of 4 Gy would be expected to produce local control in 99% of patients?

A. 11 

B. 12

C. 14

D. 19

E. 20

2. If the surviving fraction of a population of 109 cells is 0.5 after a dose of 2 Gy, about how many cells will survive if exposed to 40 Gy in daily 2 Gy fractions, 7 fractions/week, when the doubling time (Tpot) of the cancer is five days?

A. 0

B. 63

C. 1000

D. 4000

E. 15000  

3. Which statement best describes/defines the beta coefficient of the linear/quadratic   model?

A. It is a measure of non-reparable damage

B. It increases with high-LET radiations

C. It indicates the extent of the reparable component of radiation damage  

D. It has units of Gy-1
4. Answer “T” for true and “F” for false. Mammalian cells are :

A. Less radioresistant than bacteria

B. More radioresistant than viruses

C. As radiosensitive as microorganisms

D. More radiosensitive than microorganisms

5. What statement concerning intrinsic radiation sensitivity is not true. Parameter  D appears to be a useful concept for specifying intrinsic radiosensitivity of human cell lines for the following reasons:

A. D is representative for the whole cell population rather than for a fraction of it

B. It minimizes the fluctuations of the survival curves of a given cell line investigated by different authors
C. There is high variability of D within each histological category   
D. Significant differences in radiosensitivity between the categories emerge when using D
6. Concerning the alpha/beta ratio in the linear quadratic model, indicate “T” for true or “F” for false for each statement below:

A. It is the dose where the value of alpha equals the value for beta  

B. Its value decreases for cells or tissues having relatively little repair capability  

C. It is an indicator of the fractionation sensitivity of cells or tissues  

D. It is a measure of potentially lethal damage repair  

7. If α = 0.3 Gy-1  and β = 0.03 Gy-2, what is the percentage of cells surviving a single fraction of 2 Gy?

A. 19%

B. 49% 

C. 24%

D. 0.25%

E. 2.7%

8. For cells in the  mitotic phase of the cell cycle at the time of irradiation, cell survival is best represented by which one of the following cell survival models?

A. A.  Single-hit/single-target 

B. Single hit/multi-target

C. Single hit/multi-target

D.  Single-hit/single-target combined with single-hit/multi-target

