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Effects of 
i i iionizing 
radiations on theradiations on the 
human bodyy



Radiations can damage 
li i iliving organisms



At high doses, life is threatened 
in the short termin the short term

5 Gy is about 5,000 mSv

ICRP 107 (2009)

5 Gy is about 5,000 mSv



At low doses risks of cancer andAt low doses, risks of cancer and 
heritable effects increase
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…500 persons may die of a radiation induced cancer
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~5% Sv‐1

Mortality
Female
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 Female
 Male

 
Exposed to a single dose of 0.1 Gy
All cancers
BEIR VII, Table 12D
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External irradiation Internal contamination

The source does not need to be 
in physical contact

The source is 
in physical contactin physical contact

The person is not radioactive

in physical contact

The person is radioactive

… but usually not dangerous 
for nearby people



Radiations are everywhere



Big Bang Stars, 
super novae

solar 
system

hydrogen
helium

all other 
elements



Beginning of life
Man separates from 

Chimpanzee
(~3.5 billion years) (~6 million years)



0.4 mSv/y

C i 0.4 mSv/yCosmic

TerrestrialTerrestrial



Zurich Los Angeles (back and forth)Zurich – Los Angeles (back and forth)
+ 0.2 mSv

C iCosmic



radon-222 in dwellingsradon 222 in dwellings
1.6 mSv/y

h l iInhalation

our composition (potassium-40)

Ingestion

our composition (potassium-40)
our food (plomb-210, polonium-210)

0.4 mSv/yy



• 528 nuclear bomb tests 
between 1945 et 1981

• radioactive contamination 
of food and organisms

0 05 mSv/y (1963)0.05 mSv/y (1963)

<0 002 mSv/y<0.002 mSv/y
(2011)

Radiat Environ Biophys (2010) 49:213–227



Chernobyl

All Europe 
contaminated in 

1986
Swiss average: 0.5 mSv
Swiss maximum: 5 mSv

(<0.01 mSv/y now)

"20 ans après Tchernobyl, les conséquences en Suisse", Rapport OFSP (2006)



Fukushima

North Eastern 
Japan 

contaminated in More than 20 mSv in the first
March 2011

More than 20 mSv in the first 
year: evacuated

IRSN 16.05.2011, Rapport DRPH/2011-10



medical radiology

in 2008, the 
"average Swiss" 

received 1.2 mSv/an

(large variations)(large variations)
(in doses)
(in ages)( g )



Risk 
of death

moderate

t d
low

natural car accident 

evacuated area 
in Fukushima

very low
natural 
irradiation (3,500 km)

extremely low

plane accident 

negligible (7,200 km)



Risk 
of death

moderate

interventional

low

interventional 
radiology

nuclear medicine
very low

nuclear medicine 
diagnostics CT exams

extremely low

negligible

chest radiographyg p y
knee radiography



C l i
• High doses of radiation have early effects
Conclusion

g y
• Low doses of radiation can cause cancer
• Radiations are omnipresentRadiations are omnipresent

– The main component of the dose is natural 
with 2.8 mSv/y

– Radon gas is the highest contribution
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