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Siemens

Hologic Selenia IMS Giotto Philips Planmed Nuance MAMMOMAT

System GE Essential Dimensions TOMO MicroDose Excel DBT Inspiration
Detector type Full Full field—direct Full field—direct Linear slit Full field—direct Full field—direct

field—indirect (a-Se) (a-Se) scan-spectral (a-Se) (a-Se)

photon counting
(S1)
Detector size (cm) 24 x 30 24 x 29 24 x 30 21 line detectors, 24 x 30 24 x 30
each 24 cm long
Detector pixel size 100 70 (binned 2 x 2)* 85 50 (perpendicular 85 85
(pum) to motion)
Detector motion Static Rotating Static Continuous slit Rotating during Static
scan exposure”

X-ray tube target Mo or Rh A\ W W W w
X-ray tube filtration 0.03 mm Mo or 0.7 mm Al 0.05 mm Rh or 0.5 mm Al 0.075 mm Ag or 0.05 mm Rh

0.025 mm Rh 0.05 mm Ag 0.06 mm Rh
X-ray tube motion Step-and-shoot Continuous Step-and-shoot Continuous Continuous Continuous
Angular range (deg) 25 15¢ 40 11 30 504
Number of 9 15 13¢ 21 15 25
projections
Scan time (s) 7 3.7 12 3-10 20 25¢
Source to detector 66 70 68 66 65 65.5
distance (cm)
Detector to center of 4 0 2 —40 4.37 4.7
rotation distance’
(cm)
Air gap (cm) 22 2.5 22 04-2.4 2.38 1.7
Reconstruction Iterative FBP Iterative with total Iterative Iterative FBP
method variation

regularization
Development stage® Prototype Commercial Commercial Prototype Prototype Commercial
system system” system”

References 16,31 16 32-35 26,27,36 37 16,3840

| Sechopoulos, Med Phys 40 (2013)
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Tomosynthesis = limited-angle
cone-beam Tomography
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Recording System

Breast Image
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Dobbins & Godfrey, Phys. Med. Biol. 48, 2003







Zhang et al, Med. Phys. 33, 2006




Confronto fra algoritmi (II

(h) BP (slice 3)

(a) Single-projection image

(k) BP (slice 4) (I) SART (slice 4) (m) ML-Convex (slice 4)

Zhang , Med. Phys. 33, 2006



Iterative methods have been proposed as alternative
to the common FBP methods in the case of limited
number of x-ray projections so as to reduce
streaking artifacts and to increase SNR

(a) z=30mm




Artefatti in Tomosintesi (I)
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Artefatti in Tomosintesi (II)
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*Skaane et al, Radiology 267, 2013




US patent no. 7,760,924 B2, 2010




Synthesized 2D Real 2D




Dosimetry for tomosynthesis
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Spectra:

(depending on spectrum)
Breast thicknesses

Breast glandularities
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Protocol
for the Quality Control of the
Physical and Technical Aspects of

Digital Breast Tomosynthesis Systems

Draft version 0.15

January 2014

European Reference Organisation for Quality Assured Breast

Screening and Diagnostic Services
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FiG. 9. Comparison of ASF curves of the selected (a) mass (M5) and (b)
microcalcification (C3) reconstructed with the BP (open triangles), SART
(open circles), and ML-convex (open squares). Slices with positive distance
are below the feature layer. The ASFs were obtained by averaging three
repeated measurements and the error bars indicated the standard deviation of
the measurements.

Zhang et al, Med. Phys. 33, 2006
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Fig. 7. Example of the Agatha phantom. This phantom consists out of: (1) phantom positioning
aid; (2) cuboidal inserts to check for missing breast tissue; (3) low and high contrast spheres to
check the artifact spread function (ASF) and to measure 3D MTF; (4) in-plane nylon wires to
check the line object spread function (LOSF); (5) vertical wire to check for SDNR throughout
the volume; (6) tilted Tungsten wire to check Z-direction sensitivity profile.

Jacobs et al, IWDM Proc. , 2010
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http://quart.de/en/test-phantoms/mammography/g-quart-mamdigi-epgc.html




Evaluation of Various Mammography Phantoms for Image Quality
Assessment in Digital Breast Tomosynthesis

Abstract

We investigated the appropriateness of four different
mammography phantoms for image quality evaluation in
Digital Breast Tomosynthesis (DBT). We tested the CIRS
BR3D phantom, the ACR Prototype FFDM Accreditation
Phantom, the Penn anthropomorphic breast phantom and the
Quart mam/digi EPQC phantom. This work discusses the
advantages and shortcomings of each phantom and
concludes that none of them, in their current form, can be
considered to be adequate as an image quality evaluation
phantom for DBT.






