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Dynamic Angiothermography
A new technology for breast cancer

screening and diagnosis



Dynamic Angiothermography (DATG)

New functional diagnostic tool

Based on the imaging of mammary glandôs normal 
vascularization and detection of its angiogenic micro-
circulation

Morphological, qualitative images of the breastôs functional 
blood supply.

Reproducible, non-invasive

R&D with Dept Medical Physics, University of Bologna

Clinical results for 7000 patients, 25-year Follow Up

Excellent integration with other breast diagnostic techniques



Breast Cancer:

Early Detection, Diagnosis, and Prognosis

Imaging Technologies .

NCI is funding research on a variety of technologies for breast imaging, 
including: 

digital mammography, 

elastography, 

magnetic resonance imaging (MRI), 

magnetic resonance spectroscopy, 

ultrasound techniques, positron emission tomography (PET),

single photon emission computed tomography (SPECT), 

thermography. 

http://women.cancer.gov/planning/whr0001/breast.shtml21-2-09

http://women.cancer.gov/planning/whr0001/breast.shtml
http://www.hhs.gov/
http://www.nih.gov/
http://www.firstgov.gov/
http://www.cancer.gov/


THREE FUNDAMENTAL

CHARACTERISTICS OF DATG

Each woman has her own strictly personal flowline pattern 

(like fingerprint)

This pattern remains constant over decades in the absence

of patho-physiological changes

Pathological modifications are independent of tumor size and 

shape



Quantitative method

Based on the measurement 
of thermal gradients (ȹT), 
evaluated by image 
coloration

Qualitative method

Based on the detailed 

patterns of functional blood 

flows

QUANTITATIVE vs. QUALITATIVE

Old Contact Thermography Dynamic Angiothermography - DATG

DATG



TEST 1 Experiments run at the University of Bolognaôs Department 

of Physics tested the plate against the others on the 

market, especially as to spatial resolution (as high as a 

tenth of a millimeter) and response time. The results were 

excellent and the plate has now been patented in Europe 

and the United States.

University of Bolognaôs Department of Physics

From: ñA new type of breast contact thermographyplate: a preliminary and qualitative 

investigation of its potentiality on phantomsò-

PhysicaMedica- (Vol. XX , N. 1 January-March 2004  pp.27-31)

Thermocouple wire



TEST 1

University of Bolognaôs Department of Physics

spatial resolution (as high as a tenth of a millimeter)

Our plate Commercial plate

From: ñA new type of breast contact thermographyplate: a preliminary and qualitative 

investigation of its potentiality on phantomsò-

PhysicaMedica- (Vol. XX , N. 1 January-March 2004  pp.27-31)

Separate 

lines

Lines not 

separate 



TEST 2A after 3ôô

University of Bolognaôs Department of Physics

response time

From: ñA new type of breast contact thermographyplate: a preliminary and qualitative 

investigation of its potentiality on phantomsò-

PhysicaMedica- (Vol. XX , N. 1 January-March 2004  pp.27-31)



We tried to reproduce blood flow lines in Dep. of Physics

Insertion of the tube with warm water into the wax phantom

Pointed terminations (normal flow lines)

Plate sensitivity



üCutaneous projection of the breastôs 

main arteries.

üScheme of vascular anatomy of 

left breast

External

mamary

External

mamary

acromial

acromial

Internal

mammary

Internal

mammary

subscapolar subscapolar

As vessels enter the breast, they get 

smaller and smaller, as they ramify

When we put the DATG plate on the 

breast, it reveals normal vessels as end-

pointed, because they are ramifying and 

their signature flowlines reach a vanishing 

point



Normal angiothermographics  flowlines 

reproduce the

anatomy of the circulation of the breast

Normal flowlines

üThe flow-lines of each plexus should 

be centripetal, fade out as they 

terminate in their own area and be 

proportional to the contra lateral.

DATG

DATG



Upper internal quadrant of the left breast showing a marked anomalous flow line formed by

countless vessels activated by a Lobular and Ductal Carcinoma in Situ with intraductal diffusion.

Histologicalreport



SUSPICIOUS 

FLOWLINES

ÅDeviations (all)

ÅNon-pointed terminations (all)

ÅFlowlines that go beyond     

their own territory



MALIGNANT 

FLOWLINES

Two or more 

flowlines that cross 

one another: these 

are called malignant 

crosses or stars

Flowlines that  

converge towards a 

central hotspot

Flowlines that 

converge  from 

different territories 



Menopausal 
patient

Biopsy zone

«Malignant
star»

Mammography:
no patholagical

findings

The lesion is 
between skin and 
muscle 
perpendicular to the 
end of the 
angiothermographic 
flow line.

Infiltrating 
Lobular 
Carcinoma



LCIS in pregnancy (8 weeks)

36 years old

Ultrasound normal

ÅThis36-year-old patient,who saidshewas8weeksôpregnant,can

havetheangiotestbecauseit is harmless.

ÅThe check-up showed a hot spot with flow lines from the

acromial and the external mammary in the upper left external

quadrant.

ÅAn ultrasoundwasnegativebut thebiopsy,performedunderlocal

anesthetics,returnedLCIS asthehistologicalresult.

Breast Cancer in Family:

Mother tested positive 

one year later 



Progression of angiogenesis
Normal Hyperplasia

In situ Cancer Invasive cancer

DATG



Visualizing the angiogenic switch 

Neovascularization in a rat tumor model

Images reproduced with permission from Dr Judah Folkman.







Histological findings

ÇWe performed

1,065 biopsies on 693

out of a total 7,003 patients

from 1975 to 2006.

ÇNote first that the rate of 

epithelial lesions runs as 

high 70% if simple 

hyperplasia is considered.                 

(Molecular tests showed a 

loss of heterozygosity in 

90% of hyperplasia cases).

ÇNote too that pre-invasive 

lobular lesions were more 

than double the ductal, 

contrary to what is reported 

in literature.

Why?

Diagnosis No. % % Group
Benign

Mastitis and/or ectasia

143

184

13.43 

17.28 30.71

Simple ductal hyperplasia

Florid ductal hyperplasia

182

243

17.09

22.82 39.91

Papillomatosis 48 4.51 4.51

Atypical duct hyperplasia

Atypical lobular hyperplasia

Mixed atypical hyperplasia

8

23

13

0.75

2.16

1.22

4.13

Ductal carcinoma in situ

Lobular carcinoma in situ

Mixed carcinoma in situ

16

28

15

1.50

2.63

1.41
5.54

Ductal microinvasive carcinoma

Lobular microinvasive carcinoma

Mixed invasive carcinoma

2

5

2

0.19

0.47

0.19

0.85

Ductal invasive carcinoma

Lobular invasive carcinoma

Mixed invasive carcinoma

130

16

4

12.21

1.50

0.38

14.09

Malignant phyllodes 3 0.28 0.28

TOTAL 1.065 100% 100%



Microcirculation

One finding in particular indicates that in the normal state the ductôsmicrocirculation has

a smaller surface area than the lobuleôsand that the latterôscirculation is represented by

sinusoids and is hence notably slower.

Naccarato A.G., Viacava

P., Bocci G, Fanelli G., 

Lonobile A, Montruccoli

G.C., and Bevilacqua G. 

Definition of the 

microvascular pattern of 

the normal human adult 

mammary gland.

Journal of Anatomy     
vol. 203, pp. 599-603, 

2003.



False Positive 10%-15%

False Negative 4 cases (1,065 biopsies)

TO BE CONFERMED WITH A 

PROSPECTIVE STUDY



Screening or prevention?

18 years earlieré



Xray Mammography: 17-3-1994



DATG: 19-3-96 X-Ray Mammography: 15-3-96



After surgery



Comparison of Diagnostic Techniques



5913

5913 Mammography 20-2-97 5913  left lateral 31-12-96



MAMMOGRAPHY  LEFT 2-6-1998 MICROCALCIFICATIONS

Pt 6128 
Appearance of microcalcifications :LCIS 3 mm.



Pt 6128 

Appearance of microcalcifications :LCIS 3 mm.

MAMMOGRAPHY  LEFT 2-6-1998 Pz. 6128 Left Lateral Pre-op



Pt.6128 after surgery : Normal

Pz.6128 Mammography 25-10-1999 Pz.6128 lateral left 18-10-2000







2°localization ?



DATG Applications



Detection of Breast Cancer









Breast tumor during pregnancy

6389 right lateral

23-6-2000 

26° week of pregnancy

6389 right lateral 

2-8-2000 

after biopsy



Genetics



4779

BRCA1


