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Brain Cancer and 
Exposure to Ionizing Radiation  

 
Summary: There is strong evidence that brain cancer may be associated with exposure to 
ionizing radiation.  This evidence is based upon studies conducted at Los Alamos National 
Laboratory, studies of nuclear workers at other sites, and others exposed to ionizing radiation.  
This is consistent with the National Research Council’s finding that brain tissue is sensitive to 
ionizing radiation.  There remains some scientific debate as to whether brain cancer in nuclear 
workers may be due to radiation or chemical exposures.  Brain cancer is designated as a 
“specified” cancer under the Energy Employees Occupational Illness Compensation Program 
Act.  Historically, brain cancer incidence and mortality have been among the highest in the state 
for Los Alamos County.  Incidence and mortality in Rio Arriba County have been higher than 
average New Mexico county rates.  Incidence means new cases of cancer, while mortality means 
deaths due to cancer. 

What Is Brain Cancer? 
Brain cancer is cancer that starts in the brain tissues.  The brain is part of the body’s central 
nervous system.  Cancers that start in many other sites in the body can spread (metastasize) to the 
brain, but are not brain cancer.  Benign tumors that are not cancer, but are still of concern, can 
also form in the brain.  (National Cancer Institute) 

Findings of Human Health Research Studies  
Human health research studies compare the patterns of disease among groups of people with 
different amounts of exposure to a suspected risk factor.  Below are results reported from such 
studies of brain cancer among people exposed to ionizing radiation. 
 
All of these studies found increases and possible increases in brain cancer among certain groups 
of exposed workers.  Statistically significant is a term used to mean that the connection between 
the health outcome and the exposure was strong enough that it was unlikely to be due to chance.  
An asterisk (*) was placed by statistically significant findings.  The research was mostly 
mortality studies, which look at death due to brain cancer as an outcome.  Incidence studies of 
those newly diagnosed with brain cancer can be more timely and accurate.  Adding to the 
strength of the findings is that increasing rates of brain cancer were observed with higher doses 
in some studies. 
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Studies of Los Alamos National Laboratory (LANL) Workers 
Research conducted of LANL workers provides the most direct evidence about possible 
relationships between a health problem and workplace exposures at LANL.   
 
− Mortality study up to 1990: Research conducted at LANL (among workers up through 1990) 

showed evidence that the risk among workers of dying from brain cancer increased with 
greater amounts of exposure to external radiation measured by radiation badges (TLD).* 21   

 
This study presents strong evidence that was unlikely to be due to chance (was statistically 
significant).  Supporting the evidence of a relationship, a pattern, called a dose-response trend 
was seen where the proportion of workers who died of brain cancer increased among those who 
received higher exposures.  Further adding to the strength of this study is that it is based on direct 
personal measurements of exposure.  A limitation of the study may be that is a mortality study of 
death from cancer rather than an incidence study of new cases.   

Studies of Other Nuclear Workers in the United States 
The next most relevant evidence comes from studies of workers in similar occupations with the 
same types of exposures.  Listed below are studies that looked at brain cancer and workplace 
exposures among nuclear workers in other parts of the United States. 
 
− Fernald: A possible increase in brain cancer deaths was observed in a study of uranium 

processing workers who were employed from 1951 to 1989, and then followed through 
1989.1  

 
− Lawrence Livermore, California:  An increased incidence of nervous system tumors other 

than brain tumors was found in males employed between 1969 and 1980.22 

 
− Oak Ridge Y-12: Studies observed a possible increase in brain cancer deaths in workers who 

were employed from 1947 to 1974.  But the researchers who conducted these studies were 
not confident that it was due to radiation. 23, 24 

 
− Rocketdyne/Atomics International, Santa Susana, California: There was a possible 

increase in brain cancer deaths in workers who were monitored for internal or external 
radiation between 1950 and 1993, and followed to 1995.25, 26, 27 

 
− Rocky Flats, Colorado : A Possible increase in brain cancer deaths was observed among 

white males who worked for at least two years from 1952 to 1979, and were followed to 
1980. 28 
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Studies of Other Nuclear Workers World-Wide 
Below are studies of nuclear workers outside of the United States that looked at brain cancer in 
connection with radiation exposures. 
 
− Three Nuclear Workforces in the U.K.: Increasing rates of brain cancer deaths were found 

with increasing number of years since workers were first monitored for plutonium.29 * 
 
− Sellafield, England: A possible increase in brain cancer deaths was seen in plutonium 

workers when compared to non-radiation workers.3 
 

Studies of Other Ionizing Radiation Exposures 
Studies among other groups of people who were not nuclear workers can also be significant as 
evidence of possible increases in brain cancer among those who have been exposed to ionizing 
radiation.  Most other research has been conducted of people exposed to atomic bombs. 
 
− Atomic Bomb Survivors: An increasing incidence of nervous system tumors, especially 

schwannomas, was seen with increasing doses of radiation.+* 30A possible increase has been 
observed in malignant (cancerous) and other brain tumor deaths in A-bomb survivors who 
were followed through 1978.  There was further evidence of a dose-response trend between 
reconstructed exposures and the risk of death from brain cancer.31 

 

Other Research and Policy Findings 

Is the Brain Sensitive to Radiation? 
 
− Yes.  According to the National Research Council’s BEIR V Committee, the tissues of the 

brain are sensitive to the cancer-causing effects of ionizing radiation.9  
 
The National Research Council advises the U.S. government on scientific matters.  Their 
Committee on Biological Effects of Exposure to Ionizing Radiations (BEIR) V reviewed 
sensitivity of parts of the body to radiation.  Their findings are based mostly on studies of cancer 
among atomic bomb survivors, as well as on some of the available information on the biology of 
the body, animal studies, and other evidence.  The greatest risk is at high exposure levels. 
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Is Brain Cancer a “Specified” Cancer Under the Energy Employees Occupational 
Illness Compensation Program Act (EEOICPA)?  
 
− Yes.  Brain cancer is a “specified” cancer under the EEOICPA consideration of Special 

Exposure Cohorts.  
 
Policy makers have identified certain types of cancer among energy employees at nuclear 
facilities, including those employed at Los Alamos National Laboratory, as being potentially 
related to occupational exposures under the EEOICPA. 

What Are Other Risk Factors for Brain Cancer? 
In considering the cancer risk from exposure to ionizing radiation at work, it is important to 
understand other risk factors.  Below is a list of other possible risk factors for brain cancer.  
 
− There is scientific debate over whether brain cancer in nuclear workers is due to radiation31 

or chemicals.24 
− Some types of brain tumors are more frequent among workers in certain industries, such as 

oil refining, rubber manufacturing, and drug manufacturing.  Other studies have shown that 
chemists and embalmers have a higher incidence of brain tumors 

− Researchers are studying families with a history of brain tumors to see whether heredity is a 
factor. 

 
These factors may add to any risk due to workplace exposure to ionizing radiation.  Smoking is 
unlikely to be related to brain cancer. 
 

What Makes Brain Cancer and Radiation Exposure Difficult to Study? 
There are difficulties in all human studies because one cannot determine all exposures and track 
all health outcomes for everyone who may have been affected.  In cancer this is especially the 
case as the cancer may take many years to develop to the point of diagnosis and possible death 
(disease latency).  Brain cancer research is made particularly difficult due to errors in diagnosing 
brain cancer.  Primary cancers of many other sites in the body can spread (metastasize) to the 
brain.  This may lead to some of these other cancers to be incorrectly thought to be brain cancer.  
It is important to make sure that the disease is primary brain cancer.32 
 
Radiation also causes brain tumors that are not cancerous (benign).  To further complicate 
matters, brain tumors that are cancerous (malignant) are often incorrectly classified as “benign” 
or “other and unspecified” tumors.  A growing number of researchers believe that all brain 
tumors (benign and malignant and unspecified) should be counted in studies of nuclear and 
chemical workers.31 
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Rates of Brain Cancer In Exposed Counties 

Los Alamos County  
There have been high rates of brain cancer reported in Los Alamos County for both brain cancer 
incidence and mortality. 
 
− Los Alamos County ranked third highest in brain cancer incidence from 1970 to 1996 of the 

33 counties in New Mexico.33   
− Los Alamos County also ranked third highest in brain cancer mortality from 1970 to 1996 of 

the 33 counties in New Mexico.33 
− In the 1950’s, there was a statistically significant increase in brain cancer deaths in females in 

Los Alamos County. 34   
− During the mid- to late- 1980’s brain cancer rates in Los Alamos County were 60 to 80% 

higher than in the U.S. or state-wide, contributing to public concern over a cluster. 35  
− In recent years, one to two new cases have been diagnosed each year in Los Alamos 

County.14 

Rio Arriba County  
Rates of brain cancer reported in Rio Arriba County have been somewhat higher than average 
county rates for both brain cancer incidence and mortality.  These higher rates may be due to 
chance fluctuations in area rates. 

 
− Rio Arriba County ranked 11th in brain cancer incidence from 1970 to 1996 of the 33 

counties in New Mexico. 
−  Rio Arriba County ranked 12th in brain cancer mortality from 1970 to 1996 of the 33 

counties in New Mexico. 33   


