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Fast Facts

(Above) A conventional mammo-
gram scan. (Right) These images
were taken using the DEI method
developed by the scientists from
Brookhaven National Laboratory.

Breast cancer is the most com-
monly diagnosed cancer among
women in the United States and
worldwide (excluding skin cancer).

In 2001, it is estimated that
233,000 new cases of breast can-
cer will be diagnosed among
women in the United States.

Breast cancer is the second lead-
ing cause of cancer death for
women in the U.S; approximately
40,000 women in the U.S. die from
the disease each year.

Breast cancer is the leading cause
of cancer death for U.S. women
between the ages of 20 and 59.

92% of breast cancers can be
cured with early detection and
prompt treatment

The current methods of treatment
in use in the United States are:
surgery, radiation, chemotherapy,
hormone therapy, and monaclonal
antibody therapy.

Breast Cancer

Introduction
The American Cancer Society estimates
that in the United States in 2001, over
233,000 women will be diagnosed with
breast cancer and approximately
40,000 will die from this disease. In the
United States, breast cancer accounts
for 29% of all cancers in
women. One woman out of eight
will develop breast cancer
sometime during her life. Al-
though earlier detection results _
in higher cure rates, breast can- §
cer remains the leading cause of
cancer death of adult women
under 54 years of age and the
second most common cause af-
ter age 54.

How is breast cancer diag-
nosed?

The key to cure is early detec-
tion and prompt treatment.
Physical examination, mammog-
raphy, and breast self-
examination comprise an early
detection approach. The ulti-
mate diagnosis of breast cancer
can only be made by pathologi-
cal examination of breast tissue.

What is BNL doing for breast cancer
diagnosed?

In conventional mammograms, differ-
ences in tissue densities and composi-
tion show up as contrasting areas due
to X-ray absorption, allowing doctors to
see tumors or changes in tissue. The
problem is that differences between
healthy and cancerous tissues are very
small and scattering of X-rays can lead
to blurring and even lower contrast,
making it difficult to detect small tu-
mors. Researchers at BNL have devel-
oped a new mammography technique
called diffraction-enhanced imaging
(DEI) which uses ultra-brilliant x-rays
and provides a dramatic contrast be-
tween normal tissues and tumors. Re-
cent DEI results showed up to 25 times

better contrast than a normal x-ray im-
age.

How is synchrotron light used?

The DEI method uses a single-energy
(monochromatic) fan beam of X-rays
instead of the broad-energy beam used
in conventional imaging. The
object is scanned through the
beam. The key to the new
imaging method is an ana-
lyzer crystal placed between
the object and the X-ray de-
tector. The analyzer can dif-
ferentiate between X-rays

1 that are traveling much less
§ than one ten thousandth of a
degree apart. This method of
line scan imaging reduces
scatter and helps us visualize
low-contrast areas that oth-
erwise would be lost.

How will this help the fu-
ture of breast cancer diag-
A noses?

This technology offers great
=5l hope for early detection of

= | breast cancer and therefore
allows for higher survival
percentages for women with breast
cancer. The researchers say their DEI
method could be used in experimental
clinical trials within five years and pos-
sibly in routine mammography in 10
years. In addition to mammography,
potential applications of DEI include
other low contrast tissues and organs
such as kidneys, and in non-destructive
testing of materials.

For more information, you can con-
tact:

Dr. Zhong Zhong

National Synchrotron Light Source
Building 725D

Brookhaven National Laboratory
Upton, NY 11973

Phone: (631) 344-2117

Email: zhong@bnl.gov
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