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Introduction – a theoretical

question
 spatial dose distribution within the organs – not

considered by radiation protection

 very different exposure scenarios – the same effective 

dose and nominal risk



A practical issue –

radon inhalation
 radon progeny – inhomogeneous deposition in the lungs

 significant issue in radiation protection

 contribution to natural radiation burden of the public

 second most important cause of lung cancer



Objective

 What consequences have the inhomogeneous dose-

distribution,

 if nominal risk is linear function of absorbed dose?

 if nominal risk is non-linear function of absorbed dose?





Methods 0,0 0,1 0,2 0,3 0,4 0,5
-1
0
1
2
3
4
5
6
7
8
9

10

 

 

A
lt
e

rn
a

ti
v
e

 e
q

u
iv

a
le

n
t 
d

o
s
e

 (
"S

v
")

Absorbed dose (Gy)

 linear

 supralinear

 sublinear

 biopositive

 threshold



Results
 only α-exposure

 the linear function

independent on the dose-

distribution

 the non-linear functions are 

much closer to the linear 

one in case of 

inhomogeneous exposure
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Results
 an inhomogeneous α- & a 

homogeneous β-exposure

 the linear function

independent on the dose-

distribution

 the non-linear functions are 

much closer to the linear one 

in case of inhomogeneous 

exposure
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Conclusions
 Spatial distribution of dose cannot be considered, if the 

relationship between nominal risk and absorbed dose is 

linear.

 If there are any low dose nonlinearity in risk, it is probably 

less significant in case of inhaled radon progeny, than in case 

of radiation sources causing homogeneous exposures.

Proved linear relationship in case of radon does not necessarily 

mean linear relationship in the low dose range in general.

Proved low dose nonlinearity in case of homogeneous exposures 

does not necesseraly mean nonlinear risk-exposure relationship 

in case of radon progeny.
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