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Introduction: Breast Cancer Statistics

❑ Global Cancer Observatory (GCO) is a project which provides access to the most recent 
estimates of the cancer incidence, mortality and prevalence for most of cancers worldwide. 
http://http://gco.iarc.fr/

❑ Brest cancer today 

❖ http://gco.iarc.fr/today/home

❑ Brest cancer tomorrow

❖ http://gco.iarc.fr/tomorrow/home

http://http/gco.iarc.fr/
http://gco.iarc.fr/today/home
http://gco.iarc.fr/tomorrow/home


Cancer today 



Brest cancer today



Brest cancer tomorrow



Breast Cancer Incidence 2018 all World 



Breast Cancer Mortality 2018 all World 



Breast cancer statistics (UK)
❑ There are around 55,200 new breast cancer cases in the UK every 
year,

❖ that's around 150 every day (2014-2016).

❑ Breast cancer is the most common cancer in the UK, 

❖ accounting for 15% of all new cancer cases (2016). 

❑ In females, breast cancer is the most common cancer, with 
around 54,500 new cases in 2016.

❑ Since the early 1990s, breast cancer incidence rates have 
increased by around a quarter (24%) in females.

Source: https://www.cancerresearchuk.org/

https://www.cancerresearchuk.org/


Best Way for Breast Cancer Treatment

❑ Early detection and treatment
❖ It is the best current way for 

reducing the morbidity and 
mortality of this disease.



Ideal Breast Cancer Screening Method

❑It would be a method that is: 
❖ sensitive enough to early detect breast cancer, 

❖ specific enough to differentiate malignant from benign
lesions, 

❖ easily accessible to the general public,

❖ financially feasible, and 

❖ unlikely to cause harm to the patient.



Thermography, Mammography or Ultrasound

❑ Both mammography and ultrasound are structural (anatomical) tests, 

❑ Thermography is a functional (physiological) test. 

❑ Thermography captures images for the breast and surrounding area and 
provides us with risk assessment, 

❑ Mammography and ultrasound detect structural abnormalities.

❑ Mammography can observe small size lesion 2mm<, thermography can.

Mammograms vs Thermography? @“A Healthy You” https://youtu.be/fGiAKUelP7A

https://youtu.be/fGiAKUelP7A


❑As reported in [1], mammography

❑ has difficultly in imaging dense breast tissues, 

❑ its performance is poor in younger women and harmful, 

❑ it couldn’t detect breast tumor less than 2 mm.

❑ It is a high cost system 

❑ based on https://www.modernhealthcare.com/, the cost of digital 

mammography devices are between:

• $200,000 to $500,000

Mammography Limitations 

https://www.modernhealthcare.com/


What is Thermography
❑ Thermal imaging uses a special camera to measure the temperature of the skin 
on the breast's surface.

❑ Thermography is a breast imaging modality that measures radiation from the 
surface of the breast to detect localised temperature variations which could be 
the result of cancerous or precancerous cell expansion



What is Thermography (Cont.)
❑ The idea is that: 
❖ Cancer cells grow and multiply very fast.

❖ In a cancer tumour, blood flow and 
metabolism increase, which increases skin 
temperature.

❑ When analysing thermograms, there are 
two key indicators of breast abnormality 
❖ asymmetry between breasts and 

❖ the determination of areas of a breast with a 
high level of blood perfusion



Thermography in UK 

❑October 2019 at BBC News: 
❖Bal Gill, 41, from Slough in Berkshire, was at the 

Camera Obscura and World of Illusions at the top 
of the Royal Mile with her family in May 2019.

❖When she went into the museum's thermal 
imaging camera room she noticed her left breast 
was a different colour.

❖When she returned home she saw a doctor who 
confirmed she had breast cancer.

❖She discovered that thermal imaging cameras can 
be used as a tool by oncologists.

https://www.bbc.co.uk/news/uk-scotland-edinburgh-east-fife-50139540

https://www.bbc.co.uk/news/uk-scotland-edinburgh-east-fife-50139540


Thermography in UK (Cont.) 



Our Contribution 



Proposed Segmentation  Method

This paper aims to propose a fully 
automatic breast segmentation 
approach and then using the segmented 
ROI to diagnosis whether the breast 
contains any abnormality.



The aim of this study was to propose 
an approach for automatic 
classification for thermograms to 
normal and abnormal. 



Extreme Learning Machine (ELM) Multilayer Perceptron (MLP)



Thermography:  
Opportunities 

and 
Challenges 



Thermography Opportunities 
❑ Breast thermography may be the first method that detects asymmetries in the 

temperature distributions of breast. 

❑ Examples of such asymmetries include:

❖ Angiogenesis (new blood vessel formation)

❖ inflammation

❑ This is a kind of a future risk assessment. If discovered earlier, a woman could 
work closely with her doctor with regular checkups to monitor her breast 
health. 

❖ Like what “Bal Gill” did ☺.

10.9.2015



Thermography Opportunities 

❑ It is known that, in younger women, breast cancers are usually 
more aggressive and have poorer survival rates. 

❑ Breast thermography could a good solution as it offers them a valuable 
imaging tool beginning with baseline imaging at age 20.

❑ Concer.org recommend that: 

❖ Women ages 40 to 44 should have the choice to start annual breast cancer screening 
with mammograms.



Thermography Opportunities 
❑ As cheap screening tool,

❑ Breast thermography could a good solution for poor countries which suffer from high 
rate of breast cancer incidence and mortality, e.g. most African’s and Asian’ countries.



Thermography Challenges 

❑ Public Database
❑ In 2004, a systematic review of screening techniques, only ultrasound, 

MRI, and mammography had sufficient data to determine their utility as 
screening tools. 

❑ Thermography was among other that was excluded due to lack of rigorous 
data. 

❖ There is no a large body of evidence that supports the use of thermography as a tool 
for breast screening in asymptomatic women. 

❖ Most studies use small sample sizes and the results vary significantly. 



Thermography Challenges 

❑ Public Database

❑ Tell 2014, there was NO public thermograms database to support more 
research in this area. 

❑ On June 2014, the ONLY public database (149 patients) was introduced1. 

❑ DMR-IR database is accessible through http://visual.ic.uff.br/dmi.

❑ However, One database is not enough to assess whether such very crucial 
screening method is good as a standalone one. 

1- L. Silva, D. Saade, G. Sequeiros, A. Silva, A. Paiva, R. Bravo, and A. Conci, “A new database for breast research with infrared image,” Journal of Medical Imaging and Health Informatics, vol. 4, no. 1, pp.92–100, 2014.

http://visual.ic.uff.br/dmi


Thermography Challenges 
❑ Validation of equipment and image acquisition protocols

❑ Thermographs must be taken under carefully controlled 
environmental conditions to produce the most accurate 
results. 

❑ There are no standard protocols for this. Generally it requires:

❑ temperature-controlled room with no uncontrolled heat or light sources (such as 
sunlight coming through a window). 

❑ Prior to screening, the patient is often required to 

❖ avoid using lotions on her chest, remove outer layers of clothing and

❖ sit in a temperature-controlled waiting room for >15 minutes



Thermography Challenges 

❑ Research: 
❑ Researchers have to do more research to tackle this challenge 

using or developing analytical techniques to support the 
potential benefits of thermography 

❖ Deep learning 

❖ Transfer learning 



Conclusion 
1. Thermal imaging is not a stand alone screening test for breast 

cancer, 
❖ but it can make a useful contribution to risk assessment for 

women of all ages.

2. It is a safe form of screening that does not involve any 
radiation or trauma to the breast.

3. The US-FDA views thermography as an “adjunctive” tool, to a 
primary screening mammography. 

4. More research efforts and evidence are still needed. 
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❑ Thermal imaging is not a stand alone screening test for 
breast cancer, 
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Conclusion (Cont.)

❑ While thermography is not well evidenced (tell 
now) for use as a standalone screening tool,

❖ its use as an adjunctive imaging procedure along with 
mammography should be considered, particularly for 
those with dense breast tissue.
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Can we develop a high accuracy rate CAD system for 
breast cancer detection using the low cost and non-
invasive thermal technology to help many women 

around the world to survive the breast cancer? 

Thanks for your attention
Further questions, contact me:

Tarek Gaber 
University of Salford 
t.m.a.gaber@Salford.ac.uk


