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Dynamic Angiothermography (DATG)

New functional diagnostic tool

Based on the | maging of
vascularization and detection of its angiogenic micr
circulation

Mor phol ogi cal, qualitati ve
plood supply.

Reproducible, non-invasive
R&D with Dept Medical Physics, University
Clinical results for 7000 patients, 25-year
Excellent integration with other breast diag
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Breast Cancer:
Early Detection, Diagnosis, and Progne:

/maqing - _Technologies .
NCIl is funding research on a variety of technologies for breas
iIncluding:
digital mammography,
elastography,
magnetic resonance imaging (MRI),
magnetic resonance spectroscopy,
ultrasound techniques, positron emission tomogra
single photon emission computed tomography (SP
thermography.



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 flowlin
(like fingerprint)

This pattern remains constant over decades |
of patho-physiological changes
Pathological modifications are indepen

shape
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DATG
Quantitative method Qualitati
Based on the measurement Based

of ther mal gradpiatpem
evaluated by image flows
coloration
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Uni versity of Bol o

Experiments run at t he
of Physics tested the plate against the others on the
market, especially as to spatial resolution (as high &
tenth of a millimeter) and response time. The resu

excellent and the plate has now been patented ir
and the United States.

2

Thermocouple wire

Front aa new type of breast contatttermographyplate: a prefiminary and gualitat
l nvestigation of 1 ES |
PhysicaMedica (Vol. XX, N.1 JanuaryMarch 2004 pp.2731)



Uni versity of Bol o

TEST 1

spatial resolution (as high as a tenth of a milli

Separate J |
lines “l
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Our plate Commercial plate

Front aa new type of breast contatttermographyplate: a pre ninary and qualitative
i nvestigation of its
PhysicaMedica (Mol. XX, N.1 JanuaryMarch 2004 pp.2731)
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PhysicaMedica (Vol. XX , N1 JanuaryMarch 2004'p 2731)



Plate sensitivity

We tried to reproduce blood flow lines in D
Insertion of the tube with warm water into
Pointed terminations (normal flow lines)



acromial
Internal
mammary

>

B

subscapola

iSUbscapolar

U Scheme of vascular anatomy of UCutaneouspr oj ecti on of
left breast main arteries.

As vessels enter the breast, they get When we put the DATG
smaller and smaller, as they ramify breast, it reveals normal ve
pointed, because they are rami
their signature flowlines reach a vanishing
point



Fig. 8. — Dissection anatomique aprés injection de résine
autopolymérisable intra-artérielle : mise en évidence de
I'artére mammaire externe de type | majeur.

Fig. 8. — Anatomical dissection after intra-arterial injection
of autopolymerisable resin : demonstration of a major type |
external mammary artery.

Normal angiothermographics flowlines
reproduce the
anatomy of the circulation of the breast

U The flow-lines of each plexus should
be centripetal, fade out as they
terminate in their own area and be
proportional to the contra lateral.

Normal flowl
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0
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Fig. 10. — Dissection anatomique de I'artére acromio-tho-
racique aprés injection au latex : ici apparait sa compo-
sante postérieure musculaire a destinée glandulo-cuta-
née (fleches rouges. La fléche noire indique l'origine de

Anatomical gissection of the acromiothoracic ar-
. showing its posterior muscular
ng and the skin (arows)
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Upper internal quadrant of the left breast showing a marked anomalous flow line formed
countless vessels activated by a Lobular and Ductal Carcinoma in Situ with intraductal diffusion.

Mrammento 04 tecsuto fibro-odiposo, riferibile o parasobisms
nomario, misurante om 0 41 ssoe maggiore,
Al taglio appare costituito da un tessuto bianco-roseo, nodu-
lare,
Ax)

I3 pralievi rendom

Dimgnonis

Fooolatl multiply 41 oareinoma lobulare in situ con 4iffusi
sepetti 41 diffussons intraduttale & tipo "pagetold spresding”,

" Histologicalreport

I Rosormﬂ'z PER Kol ENZA
gal Laby i PROF W £/ SRIGIONS



SUSPICIOUS
L FLOWLINES

Meviations (all) i
ANon-pointed terminations (all)
Alowlines that go beyond |

their own territory
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Two or more
flowlines that cr

are called malig

Flowlines that

converge towards a

central hotspot

Flowlines that |

converge from
different territorie
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Menopausal
patient

«Malignant
star»

Infiltrating
Lobular
Carcinoma

Diagnosi:

Carcinoma lobulare multifocale classlco infiltrante associato a
focolai di carcinoma 5 3




36 years old

LCIS In p egnancy CAVEENS)

Ultrasound nermal

One year Iat

Arhis 36-yearold patient,who saidshewas8 w e e kregaantcar
havetheangiotesbecausdt is harmless
Arhe checkup showed a hot spot with flow: lines from the
acromial and the external mammaryin the upper |eft-externa
guadrant
AAn ultrasoundvasnegativebut the blopsy pertormeaunderiocal
anestheticgeturned_CIS asthehistologicalresult



Normal j . . Hyperple
Progressmn of aNglogeneEsIS A

In situ Cancer Invasive cancer




Visualizing the angiogenic switch

Neovascularization In a rat tumor model

< Non-angiogenic
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Images reproduced with permission from Dr Judah Folkman.
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Immunohistochemical expression of VEGF-A and
its ligands in non-neoplastic lesions of the breast
sampling-assisted by dynamic angiothermography

ADHEMAR LONGATTO FILHO!, SANDRA M. COSTA!, FERNANDA MILANEZI!2, DANIELE MONTRUCCOLI?,
GIAN CARLO MONTRUCCOLI*, FATIMA BALTAZAR! and FERNANDO C. SCHMITT?23

ILife and Health Sciences Research Institute, School of Health Sciences, University of Minho, Campus of Gualtar, Braga;
2Institute of Molecular Pathology and Immunology of University of Porto (IPATIMUP), Porto, Portugal; 3Dc‘:partment of
Surgery Pietro Valdoni, University of Rome La Sapienza, Rome; *Department of Obstetrics and Gynecology,

Toniolo Private Clinic, Bologna, Italy: "Medical Faculty of University of Porto, Porto, Portugal

Received May 8, 2007; Accepted June 27, 2007




Abstract. The aim of this study was to investigate the
expression of angiogenic markers, vascular endothelial
growth factor A (VEGEF-A) ligand and its receptors, VEGFR-
I and -2, in a series of biopsy-proven non-neoplastic lesions
of the breast detected by dynamic angiothermography. We
have also studied the vascular density demonstrated by CD31
immunoreactivity, in order to assess the potential of the
imaging method to recognize lesions with an enhaced vascular
network of clinical importance in routine breast examination.
The lesions were classified as non-proliferative, proliferative
without atypia and proliferative with atypia. VEGF was
diffusely expressed in the epithelial cells of proliferative lesions
in almost all cases. Similarly, VEGFR-1 and -2 also exhibited
epithelial positive reactions in the majority of cases. VEGF-A
and its receptors were also present in blood vessels. CD31
showed an increase in vascular proliferation at the periphery

of proliferative epithelial lesions, but not in non-proliferative
lesions. Our results, showing marked expression of VEGF by
the epithelial proliferative lesions and neoangiogenesis at
their periphery, confirm that these lesions can be detected by
dynamic angiothermography.




Histological findings

We performed
1,065 biopsies on 693
out of a total 7,003 patients
from 1975 to 2006.

Note 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).

Note too that pre-invasive
lobular lesions were more
than double the ductal,
contrary to what is reported
In literature.

Why?

Diagnosis No. % % Gro

Benign 143 13.43
Mastitis and/or ectasia 184 17.28 30.71
Simple ductal hyperplasia 182 17.09
Florid ductal hyperplasia 243 2282 3
Papillomatosis 48 4.51
Atypical duct hyperplasia 8 0.75
Atypical lobular hyperplasia 23 2.16
Mixed atypical hyperplasia 13 1.22
Ductal carcinoma in situ 16 1.50
Lobular carcinoma in situ 28 2.63 5 54
Mixed carcinoma in situ 15 1.41
Ductal microinvasive carcinoma 2 0.19
Lobular microinvasive carcinoma 5 0.4 0.85
Mixed invasive carcinoma 2
Ductal invasive carcinoma 130
Lobular invasive carcinoma 16 09
Mixed invasive carcinoma
Malignant phyllodes 3 0.2

TOTAL 1.065 100% 0




Microcirculation

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.
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One finding in particular indicates that in the normal state the d u ¢ mior
a smaller surface area thanthe| o b udn@tbasthe | a t tcieculabia Is rep
sinusoids and is hence notably slower.
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False Positive 10%-15%
False Negative 4 case§(1,065 o][0

TO BE CONFERMED WITH
PROSPECTIVE STUD




Screening or prevention?

18 year s




Xray Mammography:
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After surgery




Comparison of Diagnestic TecC



5913 Mammography 20-97 5913
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Pt.6128 after surgery : Normal
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 GROUP A Mo.of [ No.of cases Age (years) Size

Rx

DATG

cases Right = Left Min | Max Mean+SD Min | Max | MeanxSD Ned. Susp | Postive | Neg. Sosp | Posttive
ALH . 2 | 1 1 53 | 583 | 530 1 1 1
| ADH . 3 1 2 35 | 58 | 467115 2 1 1 2
 MAH I 2 | 16 | 66 | 47.0+190 | .V 5 | 5
LCIS . 10 | 2 8 41 | 72 | 4964103 | 3 | 3 | 30 g 2 2 8
DCIS ‘ 5 2 3 45 | 51 | 470%28 | 2 | 8 | 4027 5 2 2
Mcis | | R
LMC _ 1 1 . | 49 | 49 | 43.0 1 1
MMC . 1 . | 1 | 45 | 45 | 450 | 15 | 15 | 150 1 1
uc 8 | 3 |5 |40 | 72 | 556#126 | 8 | 25 | 150e73 | 5 3 8
| DIC . 67 | 34 | 33 | 3N | 8 | 572#122 | 3 | 80 | 212#139 | 16 16 35 2 65
MIC 1 1 0 46 46 46.0 1 1
Total 103 43 55 16 a1 5474123 2 80 19.3+137 45 20 38
Legenda:

ALH ( athwypical lobular hyperplasia)- ADH (athypical ductal hyperplasia)}MAH (mixed athypical hyperplasia)
LCIS (lobular in situ cancer)-DCIS (ductal in situ cancer)-MCIS (mixed in situ cancer)

LMC (lobular microinvasive cancer)-DMC (ductal microinvasive cancen-MMC( mixed microinvasive cancer)
LIC (lobular invasive cancer) - DIC (ductal invasive cancer) - MIC (mixed invasive cancer)

Tahle 2. Overall diagnostic resuks by means of DATG toghether with RX Biopsy atfrrst visik (group A)




GROUP B Mo. of Mo. of cases Age (years) Size Rx DATG
cases Right Left Min | Max Mean+SD Min | Max | MeanxSD Ned. Susp | Positive | Neg. Sosp | Postive |

ALH . 4 ‘ 4 | 38 | 56 | 46774 | ‘ ' 4 1 3
| ADH 1 1| | 45 | 45 | 450 | 4 [ 4 [ 40 1 1

' MAH 5 1 4 47 | 83 | B20+13.7 | S 7 5
LIS 6 2 | 4 |37 |53 | 438598 | | | [ 5 1 3 3
DCIS 2 2 51 | 65 | 580#98 | 5 0§ | 50400 1 1 1 1
MCIS 5 2 3 45 | 74 | 583841086 4 1 2 3
LMC 2 1 . 1 | 37 | 44 | 405#48 2 1 1
 DMC 1 1 . | 91 | &1 | 51.0 1 1
LIC 3 3 42 | B2 | 5074103 6 20 | 130498 | 2 1 1 2
' DIC 8 3 5 45 | 77 | 566+101 8 38 | 195+128 3 2 3 3 1 4
- MIC

Total 37 14 23 37 83 527111 4 38 14.3:11.7 28 6 3

Legenda:

ALH ( athypical lobular hyperplasia)- ADH (athypical ductal hyperplasia}MAH (mixed athypical hyperplasia)
LCIS (lobular in situ cancer)-DCIS (ductal in situ cancer)-MCIS (mixed in situ cancer)

LMC (lobular microinvasive cancer)-DMC (ductal microinvasive cancer)-MMC({ mixed microinvasive cancer)
LIC (lobular invasive cancer) - DIC (ductal invasive cancer) - MIC (mixed invasive cancer)

Table 3. Overall diagnostic resulkks by means of DATG toghether with RX Biopsy during follow-up (group B)




Sc 9.1/15

N S Base T Sc 9.1/15 A
T1FFE / FFEM T1FFE /| FFEM
Dt 01:31 min Dt 01:31 min

Scan 5 T2 Spair SENSE TSE Scan 5 T2 Spair SENSE TSE



DATG Application



Detection of Breast Cancel
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mmluring pregnancy

6389 right lateral
23-6-2000
26° week of pregnancy




Genetics






