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Why 3D Mammography ?

Conventional mammogram has some
limitations for breast cancer detection :

. Overlap of tissues esp with dense
breasts.

. Lesions masked by normal dense
fioroglandular tissue

. Lesion seen on one view only

~ Subtle abnormalities as architectural
distortion



The principle of Tomosynthesis

Preshot
5mAs A needed to calculate exposure Data

FirstView in Tomo

A Tube moves to -25APosition
A Detector stays in 0APosition (in Viewposition e.g.CC/MLO)

A 25 Projection images are acquired

A one series including 1st View + 25 Projections

Reconstruction images will be calculated

always in 1mm slices

# of slices depend on compression thickness
(e.g. 4cm Compression thickness= 40 slices)
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Case 1: Breast Lump

CC Mammogram
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Case 3: Screening
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Ultrasound




Case 4 ;
Rt Breast diffuse swelling & Pain

CC Mammogram



Case 4




. BIRADS 1
Case 5 : Screening
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MLO & CC Mammogram
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Case 7 Ultrasound
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Case 8: Screening
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Case 9 Screening MLO
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Case 9: Screening CC
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Case 12: Multi Centricity
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3D Mammography

Eur Radiol (2008) 18; 2817-2825

DO 10.1007/500330-008-1076-9 BREAST

Ingvar Andersson Breast tomosynthesis and digital

Debra M. 1keda

:rinpr:iaﬂmigrissnn mammography: a comparison of breast
ark uschnin - = agm - -

Tony Svahn cancer visibility and BIRADS classification

ontus Timberg in a population of cancers with subtle

Anders Tingberg
mammographic findings

Cancer visibility was higher in 55%
of cases by Tomosynthesis



3D Mammography

Decrease recall rates by 40%
Higher positive predictive value
Higher cancer detection rate
Increase mammographic accuracy

BREAST

Ingvar Andersson = -
payar s Breast tomosynthesis and digital

Sophia Zackrisson mammography: a comparison of breast
ark uschnin - = ag= - -
Tony Svahn cancer visibility and BIRADS classification
Pontus Timberg

Anders Tingberg in a population of cancers with subtle
mammographic findings




The accuracy of breast cancer size
measurement:
Digital breast tomosynthesis vs 2D
digital mammography

European Congress Of Radiology 2010

A 3D BT is more accurate than DM in measurement of
tumour size for soft tissue lesions

A No difference between DM and 3D BT was found in
measuring microcalcification

Meacock LM Mombelloni S et al, Kings College Hospital London U.K.



Breast Tomosynthesis Plus
Mammo Improves Accuracy

Michel et al, 2011 : Kings college hospital, London UK

A Evaluated 738 women

A Adding the use of digital breast
tomosynthesis to digital mammography
Increases the accuracy of the
mammography, compared with full-field
digital mammography.




Digital Breast Tomosynthesis versus Supplemental
Diagnostic Mammographic Views for Evaluation of
Noncalcified Breast Lesions

Margarita L Zuley, MD University of Pittsburgh Medical Center, Pittsburgh

A The false-positive rate decreased : from 85%
(989 of 1160) to 74% (864 of 1160) (P < .01) for
cases that were rated BI-RADS category 3 or

higher and from 57% (663 of 1160) to 48% (559
of 1160) for cases rated BI-RADS category 4 or
5 (P < .01).

A The True positive rate increased : More
cancers were classified as BI-RADS category 5
(39% [226 of 576] vs 33% [188 of 576]; P =
.017).




Prospective study of breast tomosynthesis as a
triage to assessment in screening; Daniela Bernadi, et al

This study clearly demonstrates 3D
Mammography capability to improve breast
screening specificity and to reduce recall
rates.

Future studies of 3D mammography should
further assess its role as a recall-reducing
strategy In screening practice and should
Include formal cost-analysis.

BREAST CANCER RESEARCH AND TREATMENT

Volume 133, Number 1 (2012), 267-271, DOI: 10.1007/510549-012-1959-y



Digital Breast Tomosynthesis Is
Comparable to Mammographic §:
Spot Views for Mass

Paul L

C h a ra Ct e ri Z at i 0 n 1 H ullm A. Roub iu:iu:uzl.l:-—:_, MD
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In this small study, mass characterization in terms of vis-
ibility ratings, reader performance, and BI-RADS assess-
ment with DBT was similar to that with MSVs. Prelin-

nary findings suggest that MSV might not be necessary for
mass characterization when performing DET
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Comparison of Digital [ |Expang
Mammography Alone and Digital
Mammography Plus Tomosynthesis in a
Population-based Screening Program

Per Skaane, MD, PhD, Andriy I. Bandos, PhD, Randi Gullien, RT,

Ellen B. Ebhen, MD, Ulrika Ekseth, MD, Unni Haakenaasen, MD, Mina lzad,i,
MD, Ingvild N. Jebsen, MD, Gunnar Jahr, MD, Mona Krager, MD,

Loren T. Niklason, PhD, Solveig Hofvind, PhD and David Gur, ScD

Fram the Department of Radiology, Breast Imaging Center

levaal, University of Oslo, Kirkeveien 166, M-0407 Oslao, Hur
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Fittshurgh, Pa; Department of Radiology, Oslo University Hl:l:z:pit:al, s Iu Hur -:_,
(R.G.,EBE LH, ML LML, GJ ! J; Curato Roentgen Institute, l_l slo,

Morway (LLE.); Hologic, Bedford, Mass LY and Institute of F'IIFI|J|1tIIIrI LH e
Cancer Research, The Cancer F'l-'|1| stry, l_l 1o, Moreay [5.H.).

APurpose: To assess cancer detection
Fublished anline befare print rates, false-positive rates before

danuary 7, 2013, doi: arbitration, positive predictive values for
101148/ radiol 12121373 women recalled after arbitration, and the
type of cancers detected with use of
digital mammography alone and
combined with tomosynthesis in a large
prospective screening trial.




A Results: 12631 examinations: , Including those for
Invasive and in situ cancers, were
alone and
, adjusted for
reader; P = .001). False-positive rates before arbitration were 61.1
per 1000 examinations with mammography alone and 53.1 per 1000
examinations with mammography plus tomosynthesis (15%
decrease, adjusted for reader; P < .001). After arbitration, positive
predictive values for recalled patients with cancers verified later
were comparable (29.1% and 28.5%, respectively, with
ma;nmography alone and mammography plus tomosynthesis; P =
12).
adjusted for
reader; P <.001). The mean interpretation time was 45 seconds for
mammography alone and 91 seconds for mammography plus
tomosynthesis (P < .001).

A Conclusion: The use of mammography plus tomosynthesis in a
screening environment resulted in a significantly higher cancer
detection rate and enabled the detection of more invasive cancers.



American Journal of Roentgenology.
, January 2013, Vol. 200:1, pp. 226-231).
Waldherr C et al, Breast Center Bern, Switzerland

A January 11, 2013 -- Among patients with
abnormal mammograms, one-view digital
breast tomosynthesis (DBT) showed better
sensitivity and negative predictive value
than full-field digital mammography
(FFDM) for those with fatty and dense
breasts, according to a study published In
the AJR.


http://www.ajronline.org/
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Tomosynthesis System: B s srme
Dosimetric Characterization’

loannis Sechopoulos, PhD

Radielogy: Volume 263: Number 1—April 2012 = radivlogyrsna.org

Purpose: To comprehensively characterize the dosimetric properties
of a clinical digital breast tomosynthesis (DBT) system for
the acquisition of mammographic and tomosynthesis images.

Materials and Compressible water-oil mixture phantoms were created

Methods: and imaged by using the automatic exposure control (AEC)

of the Selenia Dimensions system (Hologic, Bedford, Mass)

m both DBT and full-ield digital mammography (FFDM)

mode. Empirical measurements of the x-ray tube output

were performed with a dosimeter to measure the air ker-

ma for the range of tube current—exposure time product

settings and to develop models of the automatically selected

x-ray spectra. A Monte Carlo simulation of the system

was developed and used in conjunction with the AEC-cho-

sen settings and spectra models to compute and compare

the mean glandular dose (MGD) resulting from both

imaging modalities for breasts of varying sizes and glandular
compositions.
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Tomosynthesis System: B s srme
Dosimetric Characterization’

loannis Sechopoulos, PhD

Radielogy: Volume 263: Number 1—April 2012 = radivlogyrsna.org

Results: Acquisition of a single craniocaudal view resulted in
an MGD ranging from 0.309 to 5.26 mGy i FFDM
mode and from 0.657 to 3.52 mGy in DBT mode. For
a breast with a compressed thickness of 5.0 em and
a o0% glandular fraction, a DBT acquisition re-
sulted in an only 8% higher MGD than an FFDM
acquisition (1.30 and 1.20 mGy, respectively). For a
breast with a compressed thickness of 6.0 em and a
14.3% glandular fraction, a DBT acquisition resulted in an
83% higher MGD than an FEDM acquisition (2.12 and
.16 mGy, respectively).

Conclusion: For two-dimensional-three-dimensional fusion mmaging
with the Selenia Dimensions system, the MGD for a 5-cm-
thick 50% glandular breast is 2.50 mGy, which is less than
the Mammography Quality Standards Act limit for a two-
view screening mammography study.




Take Home Messages :

3D Mammo :

Higher sensitivity and negative predictive
value.

ncreases cancer detection rate in dense
preasts.

mproves mass characterization & margin
analysis.

Increases specificity and positive predictive
value.

Decreases recall rates by 40%.
Higher accuracy of BIRADS categorization.
Needs experience & training
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