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Bone Cancer and
Exposure to lonizing Radiation

Summary: There is moderate evidence that bone cancer may be associated with exposure to
ionizing radiation. This evidence includes studies of nuclear workers exposed to ionizing
radiation. Bone cancer is designated as a “ specified” cancer under the Energy Employees
Occupational I1lness Compensation Program Act.

What is Bone Cancer?

Cancer that arises in the bone is called primary bone cancer. Bone cancer is not the same disease
as cancer that spreads to the bone from another part of the body. Primary bone cancer israre,
with approximately 2,500 new cases each year in the United States. More commonly, bones are
the site of tumors that result from the spread of cancer from another organ, such as the breasts,
lungs, and prostate. The most common type of bone cancer is osteosarcoma, which developsin
new tissue in growing bones. (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 bone cancer among people exposed to ionizing radiation.

These studies found increases and possible increases in bone cancer among certain groyps of
exposed individuals, in some cases followed over time. Statistically significant is aterm 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.
Making interpretation of the findings difficult is the rarity of bone cancer. The research included
incidence studies, which look at new cases of cancer. Incidence studies can track health more
quickly and accurately than mortality studies of deaths due to cancer. The ZIA study of LANL
workers suggested positive findings and needs to be revisited.

Studies of Los Alamos National Laboratory (LANL) Workers

Research conducted of LANL workers provides the most direct evidence about possible
rel ationships between a health problem and workplace exposures at LANL.

Zia Study (unpublished): Possible increased deaths due to bone cancer were observed in a
study of 4,942 males who were monitored for radiation while employed by Zia between 1946
and 1978, and followed through 1984. Two of the four cases of bone cancer were Hispanic men
who were monitored for plutonium.

* Findi ngs wer e statistically significant (strong evidence)

¥ Evidenceofa dose-response relationship (strongest evidence) Page 17



£2:2 Center for Environmental Health Studies (617) 482-9485
44 Farnsworth Street, Boston, MA 02210 http://www.jsi.com

As of November 1991, atotal of seven cases of bone cancer had occurred among former Zia
employees. Three were angiosarcoma of bone, “avery rare tumor.” LANL researchers wrote:
“Additional work needs to be done to verify diagnoses, explore the potential for
non-radiation occupationa exposures, and determine whether this collection of
cases of angiosarcoma of the bone is a mere curiosity or reflective of some

identifiable problem.”*®

The study was never completed. No further investigation is known to have taken place.
- UC & ZiaEmployees: Possibleincreased incidence of bone cancer in Anglo males who

were employed at least one year between 1969 and 1978. But this finding was based on just
one case. 1

- Manhattan Project Workers: One of the 26 workers in this small study developed bone
cancer (osteosarcoma) at age 64 in 1988 and died two years later. His body burden, as
measured by urine samples, was reportedly on the order of 15 to 20 nanocuries (a measure of

radiation exposure) of plutonium.’

Studies of Other Nuclear Workers in the United States

The next most relevant evidence comes from studies of workersin similar occupations with the
same types of exposures. Listed below are studies that looked at bone cancer and workplace
exposures among nuclear workers in other parts of the United States.

- Oak Ridge K-25 (unpublished): Increased deaths due to bone cancer was fo*und in a study
of workers employed between 1945 and 1984, and followed through 1984.18

- Portsmouth, Ohio (unpublished): Possible increased deaths due to bone cancer was found
in astudy of 8,887 workers employed between 1954 and 1991.18

- U.S. Transuranics Registry: One osteosarcoma was identified among 260 USTR
plutonium worker autopsies.®

Studies of Other Nuclear Workers World-Wide
Below are studies of nuclear workers outside of the United States that looked at bone cancer in
connection with radiation exposures.

- Mayak, Russia: Increased deaths were observed due to bone cancer in a study of workers

with large body burdens (over 200 nanocuries ? ameasure of radiation exposure) of
plutonium who were hired between 1948 and 1958.%° © A smaller increase in deaths due to
bone cancer was observed in workers who were not monitored for plutonium. *

* Findi ngs wer e statistically significant (strong evidence)
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Obninsk, Russia: Increased incidence of tumors of bone, connective tissue, skin and breast
combined were observed in a study of 5,644 nuclear workers who were hired before 1981
and still employed between 1991 and 1997. 7"

Studies of Other lonizing Radiation Exposures
Studies among other groups of people who were not nuclear workers can also be significant as

evidence of possible increases in bone 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: Possible increasing deaths were observed due to bone cancer with
increasing doses of radiation in a study of 86,572 A-bomb survivors.

Other Research and Policy Findings

Is the Bone Sensitive to Radiation?

Undetermined. The National Research Council’s BEIR V Committee did not address the issue
of bone's sensitivity to radiation, probably because these tumors are so rare.®

The National Research Council advises the U.S. government on scientific matters. Their
Committee on Biological Effects of Exposure to lonizing 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.

Is Bone Cancer a*“ Specified” Cancer Under the Energy Employees Occupational
lliIness Compensation Program Act (EEOICPA)?

- Yes. Bonecancer isa*“specified” cancer under the EEOICPA consideration of Specia
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.

* Findi ngs wer e statistically significant (strong evidence)
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What Are Other Risk Factors for Bone Cancer?

In considering the cancer risk from exposure to ionizing radiation at work, it is important to
understand other risk factors. The following isalist of other possible risk factors for bone
cancer.

- Children and young adults who have had radiation or chemotherapy treatments for other
conditions are at greater risk.

- Adults with Paget’ s disease, a condition where new bone cells do not develop normally, may
be at increased risk.

- A small number of bone cancers are due to heredity.

These factors may add to any risk due to workplace exposure to ionizing radiation. Bone cancers
occur more frequently in children and young adults. Smoking is not believed to be related to
bone cancer.

Rates of Bone Cancer In Exposed Counties
Bone cancer is so rare that the New Mexico Tumor Registry does not routinely report statistics.

* Findi ngs wer e statistically significant (strong evidence)
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