
 

New method can detect early-stage breast
cancer in two minutes, study claims
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(a) The simulation setup of the ACR Class 2- Scattered Fibroglandular breast
phantom (b) the obtained impression, where the red circle indicates the border of
the tumor with a radius of 1.5 cm. Credit: Scientific Reports (2023). DOI:
10.1038/s41598-023-40494-x

University of Waterloo researchers are pioneering a method to detect
breast cancer in women early enough for them to receive life-saving
treatment. The innovative technology aims to be more accurate as well as
cheaper to provide than today's most common diagnostic tools such as X-
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ray mammography, ultrasound and magnetic resonance imaging (MRI).

Test runs have been completed in two minutes and used less energy than
a smartphone. It would also be safer than X-rays, which expose patients
to high-level radiation that can damage DNA and cause cancer.

The research paper, "Mammography using low-frequency
electromagnetic fields with deep learning," has been published in 
Scientific Reports.

"We are coming very close to providing a method for breast cancer
detection at an early stage that is inexpensive and harmless for women,"
said Dr. Omar Ramahi, lead researcher and a professor in Waterloo's
Department of Electrical and Computer Engineering. "We're trying to
make a serious contribution to women's health and create an alternative
that is clinically and commercially viable."

Breast cancer is both the second-most common cancer and the second-
leading cause of death from cancer for Canadian women. The sooner a
malignant tumor is detected, the better a woman's chance of survival.
Ramahi began exploring new ways to detect early-stage breast cancer in
2001 and, for the past five years, has been studying the potential of low-
frequency electromagnetic waves.

Ramahi and his research team of current and former Waterloo
Engineering students made what he described as "a big discovery,"
namely that very low electro-magnetic frequencies "travel in straight
lines."

They are the first to have made this discovery, which has allowed them
to create the latest disruption to global and individual health care by
Waterloo researchers. Building disruptive technologies is at the core of
what we do, and since our inception, Waterloo has been disrupting the
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boundaries of health.

The diagnostic device they created somewhat mimics X-ray
mammography but without its drawbacks. In place of X-rays, low-
frequency electromagnetic energy is emitted from an antenna, like the
one found in a smartphone. Once the energy penetrates a patient's
breasts, it is picked up by a metasurface, or circuit board, consisting of
end-to-end pixels, each pixel acting as a receiver.

The AI then interprets the pictures coming from the circuit board,
removing the need for a human technician to review the results. The
technology can locate the size and location of a tumor, even in breasts
with dense tissue, something current diagnostic systems can miss.

Ramahi has tested his system on breast phantoms, which are artificial
structures designed to emulate the properties of a human female's breast.
"The results are extremely encouraging," he said, noting that their
technology has no competitors.

The researchers' next steps are to develop a system that, with approval
from Health Canada, can be tested on human subjects. Ramahi is
seeking funding from institutions and companies as he develops a
prototype for manufacturing his technology. His goal is to create a
device that is cheap enough for use in all countries around the world and
accessible enough for women to use with the same convenience and
frequency as in-pharmacy blood pressure testing.

  More information: Hamid Akbari-Chelaresi et al, Mammography
using low-frequency electromagnetic fields with deep learning, Scientific
Reports (2023). DOI: 10.1038/s41598-023-40494-x
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