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A physiological view 

of the breast provides

additional data, comple-

menting the traditional

anatomical view

Captures 103 images

and 8.3 million tempera-

ture measurements per

breast for analysis

No breast compression

or ionizing radiation

required

Procedure time less than 

10 minutes

Cost savings from the

possible reduction of

benign breast biopsies

BCS 2100 System
C O M P U T E R I Z E D T H E R M A L I M A G I N G S Y S T E M

D A T A S H E E T

The Need for a Physiological Profile 
of Breast Cancer

Mammography is the well-established

gold standard for identifying suspicious

lesions based on anatomical information.

However, as radiologists look for ways to

improve breast cancer detection, increasing

interest is focused on the physiological profile

of the disease. The Computerized Thermal

Imaging (CTI) BCS 2100 thermal imaging

procedure provides insight into the physiolog-

ical and metabolic processes occurring within

the breast. The BCS 2100 is designed to show

the differentiation between benign and malig-

nant tissue based on the relatively higher

strength of the thermal signal associated with

malignant tissue. Physiologic factors that

likely contribute to the distinctive thermal

signal found with cancers include enhanced

metabolic activity and tumor cell prolifera-

tion, angiogenesis, the effects of endogenous

vasodilator substances such as nitric oxide,

and differences in vascular reactivity. As

interest in the physiological profile of breast

cancer grows, the BCS 2100 computerized

thermal imaging system is ideally situated to

complement the anatomical information 

provided by mammography and ultrasound.

The BCS 2100 system executes a dynamic

imaging process. The breast of interest is

subjected to a precisely controlled thermal

challenge while an infrared camera captures

103 images and more than 8 million data

points. This process is repeated for the 

contralateral breast. Once image capture is

complete, the physician can immediately

review the results. After localizing the region

of interest on a mammogram, the physician

determines the region of interest on the

BCS 2100 interactive user interface. Then 

the region of interest is analyzed and a

mathematically derived probability is dis-

played indicating the likelihood of benign

versus malignant tissue.



The BCS 2100 breast imaging process

involves neither ionizing radiation nor painful

breast compression — nothing but cool air

touches the breast. The patient lies prone on

the patented examination table where the

breast is subject to a computer controlled

thermal challenge. Both breasts are imaged 

to provide a control, comparing a patient’s 

suspicious breast against the healthy one.

The BCS 2100 uses three key technologies

to implement a rigorous protocol. The system

subjects the breast to a precise, computer-

controlled thermal challenge. A sophisticated,

radiometric infrared camera captures data
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2. Patient lies prone on table and 
positions breast of interest in 
aperture of temperature chamber.

1. Suspicious mass identified from patient’s
mammogram. CTI scan recommended.

4. During the thermal challenge,
the infrared camera captures
103 images and 8.3 million
temperature measurements.

5. Repeat steps 3 and 4 for 
the contralateral breast as 
a control.

3. The breast is subjected
to a precisely controlled
thermal challenge.

A Painless 
Non-invasive

Procedure
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during the thermal challenge. Proprietary 

software algorithms perform analysis.

While CTI’s breast imaging system will

not replace the need for biopsies, it is designed

to provide physicians with additional infor-

mation that may be useful in deciding when

biopsies are necessary. The system has been

designed with more than just the patient and

physician in mind. The diagnostic procedure

can be performed in approximately ten min-

utes and the system installation requires 

minimal environmental support: there is no

need for shielding, special power sources, or

toxic waste disposal.

Reducing the Human 

and Economic Costs 

of Negative Biopsies 

As radiologists select imaging

modalities, the balance between

cost and effectiveness has become

increasingly critical. Annually,

caregivers advise more than

1.3 million women to undergo an

invasive breast biopsy; nearly

1 million of these biopsies prove

to be negative1. But these biopsies

are currently the only way to

ensure the health of the women

involved. However, biopsies not

only leave physical and emotional

scars, they cost the healthcare 

system approximately $1.6 billion

each year. By adding physiological

data to the physician’s armamen-

tarium of diagnostic tools, the 

BCS 2100 should help doctors

reduce the number of benign 

biopsies. Thermal imaging is eco-

nomical, safe, and complementary

to the anatomical view provided 

by mammography.

1. HCFA/Breast Biopsy. MedPro Monthly.

Nov–Dec 2000. 10:305.

7. An advanced computer algorithm
analyzes the data and returns 
information to help determine the
likelihood of malignancy.

6. The physician identifies the
region of interest using the
corresponding mammogram
and selects the area of
interest using the BCS 2100
user interface.
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Clinical Trial History

On June 15th, 2001, results of a four-year, blinded clinical trial using CTI

thermal imaging were submitted to the FDA as the final module for obtaining

a Pre-Market Approval (PMA). Four modules had previously been submitted

and accepted by the FDA as part of the ongoing submission process for the

PMA. During the course of the blinded clinical trial, more than 2,400 subjects

from five investigative sites located throughout the U.S. were imaged. The

resultant data was used in algorithm development as well as in the blinded

phase of the trial. Some 1,100 subjects who

had biopsies performed, based on the results

of mammography and ultrasound, were

evaluated in the blinded phase of the clinical

study. Although the final clinical module of

the PMA application is currently

under review by the FDA, the

study data shows promising

results in several areas, partic-

ularly the system’s ability to 

predict benign conditions and 

its overall value when used as 

an adjunct to mammography.

Clinical trials for the 

Breast Cancer System 2100 

were conducted at the following 

prestigious medical facilities:

USC Norris Cancer Center,
Los Angeles, California

Lahey Clinic,
Boston, Massachusetts

St. Agnes Hospital,
Baltimore, Maryland

Providence Hospital,
Washington, D.C.

Mt. Sinai Medical Center,
Miami, Florida
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R E L A T E D R E S E A R C H

The BCS 2100 system is presently

only available in the U.S. as an

investigational device and is not

available for sale.


