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Abstract— Healthcare IT is now heading in developing countries. Country like India needs smart systems where it can 
reach the rural population of the country. Awareness about the breast cancer screening if very low and clinicians are not able 
to reach rural population with all the screening systems. It requires a mobile scanning system which is handy and easy to 
carry. Also the system used to diagnose the breast cancer should be non-invasive and make the people comfortable, whoever 
comes for screening. This literature gives the brief introduction to the available imaging systems used to diagnose breast 
cancer. 
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I. INTRODUCTION 
 
The term “Breast Cancer” refers to a malignant tumor 
that has developed from cells in the breast. Usually 
breast cancer begins in the cells of the lobules (milk 
producing glands/ducts), the passage that drain milk 
from the lobules to the nipple which include the fatty 
and fibrous connective tissue of the breast.The breast 
is composed of fatty tissue containing the glands 
responsible for milk production in the late pregnancy 
and after child birth. Within each breast there are 
about 15 to 25 lobes formed by groups of lobules, the 
milk glands. Each lobules is composed of grape like 
clusters of acini (Alveoli), the hallow sacs that make 
and hold breast milk. Below Figure 1 and Figure 2 
shows anatomy of breast’s front view and side view 
respectively.Breast cancer staging gives the extent of 
cancer growth.  Staging is obtained from the findings 
from the following,  
 Pathology report that accompany lumpectomy, 

mastectomy or other form of breast surgery. 
 Medical Imaging technology such as chest X-

ray, Breast MRI, ultrasound (high frequency 
sound waves). 

As per the survey (Times of India, 26th Feb 2011), 
breast cancer in India an estimated the number 
reached 50,000 mark in 2010. The figure for the year 
was put at 50,821. 
Unpredictability in earlier detection of breast cancer 
is due to the imaging modalities lacking in advanced 
protocols to foresee. While searching for other 
alternative to above mentioned imaging technology, 
thermal imaging technology emerged to show the 
improved detection and analysis of breast cancer. 

 
Figure 1: Front view of breast 

 
Figure 2: Side view of Breast 

 
II. BREAST IMAGING MODALITIES 
 
A. Mammography  
Young women with dense breast are not 
recommended for mammography because of the radio 
density of the women breast. Dense breast are radio-
opaque on X-ray, opposed to radiolucency that is 
seen when breasts are made of fatty tissues. Problem 
is that, cancer appears to be dense shadow,as dense as 
breast tissue in X-ray. It is a matter of camouflage. 
Below Figures 3 & 4 show how dense and fatty breast 
looks like in mammography. 

 
Figure 3: Mammography of dense breast 
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 Ultrasound 
Breast cancer detection in dense breast made some 
challenges in prediction with mammography. In case 
of high density there are two ways to detect the breast 
cancer, ultrasound and breast MRI. We have used 
ultrasound from many years for diagnostic and 
clinical studies, but now it is used to screen marked 
breast density to get better detection rate. When 
added to mammography in women below 50 years, 
rate of detection will increase to 80 percent or above. 
Figure 5 shows breast ultrasound. 

 
Figure 5: Breast Ultrasound 

B. Breast MRI 
Breast cancer can be detected better even through 
MRI (Breast MRI) besides mammography. Detection 
rate in breast MRI is 95 percent as per the 
recommendation given by American Cancer Society 
for high risk screening. Breast MRI have an ability to 
detect twice as many cancers compared with 
mammography.  

 
Figure 6: Breast MRI 

 
But it is not advised to stop mammography for the 
individuals choosing MRI because calcium clusters 
can detected in mammography better than compared 
to MRI even in dense breast. Calcium can also be the 
early sign of a breast cancer. Women who undergo 
routine MRI continue with their annual mammogram. 
Figure 6 shows the breast MRI. 
 
C. Thermal Imaging 
Inconsistency in early detection of breast cancer is 
due to image acquisition equipment and procedures, 
complicated processing and lack of standard 
protocols in final predictions. Thermography possess 
many advantages, such as noninvasive, harmless, 
non-contact, non-radiation and considerably less 
expensive. Thermography is a method of quantifying 
a body surface temperature by measuring infrared 
radiation emitted by human skin. Early researchers 
such as Gautherie believed that thermography would 
have early potential to detect change in blood flow, 
shown as an asymmetry between the two breasts. 
More over thermography is used to screen denser 
breast which is typical in young woman, whereas 
mammography is usually not effective until woman 
reach age of about 40.  Figure 7 shows breast 
thermography. 

 
Figure 7: Breast Thermography 
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CONCLUSION 
 
Using above existing modalities such as X-ray, MRI, 
Ultrasound breast images can be produced. These 
modalities are powerful and advantageous. But few 
drawbacks limit their use. Non transferability, high 
cost medical systems including monitors. New 
system ascend, a steady, completely noninvasive 
method is the thermography, already known imaging 
technique to detect malignant breast lesion. 
Thermography is the valuable breast cancer detection 
technique. It indicates early stage cancer disease and 
alerts the doctors. 
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