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Understand what radon is and how it is harmful to the body

Review literature and guidelines regarding radon and its link 
to lung cancer

Apply this knowledge while discussing lung cancer risk 
factors with your patients

Objectives



2024 Lung Cancer Statistics



About 234,580 new cases of lung cancer (116,310 in men and 118,270 
in women

About 125,070 deaths from lung cancer (65,790 in men and 59,280 in 
women)

Lung cancer is the second most common cancer in both men and 
women in the United States (not counting skin cancers)

Lung cancer is the leading cause of cancer death in the US, accounting 
for about 1 in 5 of all cancer deaths

American Cancer Society’s Estimates for 
Lung Cancer in the US for 2024

https://www.cancer.org/cancer/types/lung-cancer/about/key-statistics.html



https://www.cancer.org/cancer/types/lung-cancer/detection-diagnosis-staging/survival-rates.html



Nebraska Lung Cancer Stats

https://www.lung.org/research/state-of-lung-cancer/states/nebraska#:~:text=The%20rate%20of%20new%20lung%20cancer%20cases%20is%2067.6%20per,among%20white%20individuals%20in%20Nebraska.



Nebraska Lung Cancer Stats

https://www.lung.org/research/state-of-lung-cancer/states/nebraska#:~:text=The%20rate%20of%20new%20lung%20cancer%20cases%20is%2067.6%20per,among%20white%20individuals%20in%20Nebraska.



Percent of lung cancers

Smokers 80-90%

Never smokers (smoked less than 100 cigarettes 
lifetime) 10-20%

Tend to have more adenocarcinomas

Smokers vs Non-smokers



Radon



https://health.wyo.gov/is-radon-a-concern-for-your-home/



Radioactive gas that forms naturally when uranium, thorium, 
or radium, which are radioactive metals break down in rocks, 
soil and groundwater

People can be exposed to radon primarily from breathing 
radon in air that comes through cracks and gaps in buildings 
and homes

Radon is linked to the formation of lung cancer and possibly 
some forms of leukemia

Radon

https://www.epa.gov/radon/what-radon



https://www.iaea.org/newscenter/news/what-is-radon-and-how-are-we-exposed-to-it



Unstable atoms (too much energy or mass)
Turn into more stable forms by giving off some of the energy or mass

Alpha radiation
Giving off 2 protons and 2 neutrons
Cannot penetrate intact skin, can be stopped by a piece of paper

Beta radiation
Giving off either an electron or positron
Can penetrate the skin a few centimeters, can be stopped by a thin piece of metal

Gamma radiation
Giving off no particles, rather gives off a photon of energy
Can travel far and penetrate deeply into most matter, can be stopped by thick or 

dense materials like lead 

Radioactive Decay



https://www.mirion.com/discover/knowledge-hub/articles/education/types-of-ionizing-radiation





Radon 222 is the most stable of the three isotopes of radon
Half life 3.8 days

The other two isotopes are Rn 219 (action) and Rn 220 
(thoron)

Half lives of 4 sec and 56 sec respectively

Odorless and invisible

Testing is the only way to know of exposure

Radon



Environmental protection agency

Estimates
Radon is responsible for 21,000 lung cancer deaths per 

year

Only about 2900 of them are in patients who had never 
smoked

More Statistics



Risk Factors for Lung Cancer









Carcinogenicity







“Ionizing radiation in the form of alpha particles can cause 
DNA damage in the form of chromosomal aberrations, double 
strand DNA breaks, and generate reactive oxygen species 
resulting in cell cycle shortening, apoptosis, and an increased 
potential for carcinogenesis.”



https://www.mirion.com/discover/knowledge-hub/articles/education/types-of-ionizing-radiation



⍺ - helium nucleus
Does not penetrate deeply into tissue but has a high linear energy 

transfer
This actually makes it more biologically significant than beta or 

gamma radiation
Reacts more readily with DNA and generates oxidative stress

Radon progeny
Polonium 218 - 47 micrometers
Polonium 214 - 70 micrometers

Thickness of bronchial epithelium: 13 micrometers

Alpha particle







Research for specific gene mutations

TP53 (p53)
Chromosome 17p13.1
p53 protein integral in the maintenance of the cell cycle

HPRT
X linked hypoxanthine phosphoribosyl transferase
Plays a key role in purine salvage pathway

Radon Carcinogenicity



Radon in Uranium Miners



Uranium Mines

https://world-nuclear.org/information-library/nuclear-fuel-cycle/mining-of-uranium/world-uranium-mining-production



Used for

Fueling nuclear reactors to produce electricity
Weapons
In Medicine

Harvesting isotopes for cancer therapy
Using depleted uranium as shielding as it is more 

dense than lead

Uranium



Pribram uranium mine operated between 1946 and 1991

46,000 workers making over 98,500 metric tons of uranium

In the 1960s, over 70% of the world’s uranium production was from this mine

Study data was based on digitalized work records



16,434 men met inclusion criteria

During 16 years of follow up, 4,207 (25.6%) of workers died. For those with a listed cause of 
death 3770 (89.6%)

705 lung cancer deaths were found which is 18.7 percent of those with a listed cause of death

Also of note 102 stomach cancer deaths, 59 extra thoracic cancer deaths, and 58 
hematopoietic cancer deaths



The researchers claim an identification of a strong association 
between radon and lung cancer mortality

Also, suggested associations between radon and cancer mortality 
other than lung

The numbers were confounded by things such as diesel fumes



Residential Radon Exposure



Radon has been implicated in the development of lung 
cancer/ however, the individual risk associated with 
residential radon is uncertain

Challenges in using radon exposures as an indication for lung 
cancer screening include difficulty in measuring individual 
exposure, and lack of clinical trials

“Residential Radon Exposure” in NCCN 
Lung Cancer Screening Guidelines



https://www.iaea.org/newscenter/news/what-is-radon-and-how-are-we-exposed-to-it



Review out of Korea in 2023

42 Case controlled studies reported the incidence of lung 
cancer







Often do not know what radon is or that you are supposed to 
test for it

Usually will get this mixed up with carbon monoxide detectors

Patient Perception of Radon



https://merrywidowhealthmine.com/











https://www.lung.org/research/state-of-lung-cancer/states/nebraska#:~:text=The%20rate%20of%20new%20lung%20cancer%20cases%20is%2067.6%20per,among%20white%20individuals%20in%20Nebraska.



Short term test devices can be purchased many places or there are 
services which will come place one for you and pick it up and test it.

They should be placed in the lowest level of the house, toward the 
center of the room, off the ground several feet, and left for the 
appropriate number of days (3-7 days)

An elevated level of Radon is 2-4 pCi/L and recommended action 
level is ≥ 4 pCi/L

Recommended action is installation of a radon mitigation system

Radon Test Kits











Lung cancer is a deadly disease still today and radon is estimated to be the 
second most common cause overall and the most common cause in non-smokers

Radon is a radioactive gas which can be harmful to the airway epithelium

A large portion of the central part of the country including eastern Nebraska and 
Iowa are in a high radon zone

We should encourage our patients to understand what radon is, how to test for it, 
and how to mitigate it

There are several international, federal, and state programs via the internet which 
can help with the education of our patients

Summary



Questions?
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