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LET’S START FROM THE BEGINNING...
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Digital Mammography Improvements

Detection in some patient
subgroups (DMIST)
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Digital Mammography Improvements

Workflow
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Digital Mammography Improvements

Advanced imaging
techniques...
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Towards Tomographic Breast Imaging
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29% of
cancers
missed by i
“overlying |
tissue” g

.x'rl Birdwell et al, Radiology 219, 192-202 (2001). Radboudumc

DIGITAL BREAST TOMOSYNTHESIS

IXTI Radboudumc

Translated
X-ray source s

X-ray .
beam

Lesions of _\l
Interest

Detector

This information is used to
reconstruct the volume




7/17/2019




Mammo System Tomo System

B [V

o
|
vl
\ - T a—
Find the8d|fferences d |

Radboudumc

Benefits

Mammography++
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Workflow
Interpretation
Dose

...but with some discrimination of vertical position!
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‘X‘I'l Chang et al, Scientific Reports, Vol. 7, 9746 (2017) Radboudumc

CONTRAST-ENHANCED TOMO
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CE + Dynamics + Quantization

Y

....Radiomics (?)
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Spatial(-temporal) characterization

Cellular density
Vascular access
Molecular profiles
Genetic characteristics
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Can we make DBT
guantitative?
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well, | don’t know how to...
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Thanks!
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Can we make CE-DBT
guantitative?
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Calibration-based quantitative accuracy
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Lesion diameter (mmy) | [T] .y, (mg/ml)

0.5mg/ml | 1L.0Omg/ml |1.5mg/ml
9.5 (0.44, 0.69) | (1.01,1.35) |(1.42, 1.86)
7.4 (0.32, 0.63) | (0.85, 1.20) |(1.15, 1.62)
5.0 (0.23, 0.66) . (0.73, 1.15) | (0.93, 1.49)
4.0 (0.28,0.83) |(0.53,1.12) |(0.98,1.72)

(95 % confidence intervals)

53, 2016 Radboudumc

.‘X'l'i Hill

12



7/17/2019

dei Radboudumc

X-ray spectra
Volume of support
X-ray scatter
Limited angle
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X-ray spectra
Volume of support
X-ray scatter
Limited angle
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Polychromatic forward model

() = Y bic exp (— 2ou Yl wn,)
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Simulation
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Spectral Reconstruction

Beam hardening included
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Spectral Reconstruction
Material decomposition

(iodine map w/out subtraction)
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X-ray spectra
Volume of support
X-ray scatter
Limited angle
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Acquisition of 3-D breast shape

Compression

Support paddle J v
i
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3-D scanner

Radboudumc

Radboudumc

7/17/2019

18
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Narrow Angle (15°) Wide Angle (50°)

5% 0% +5%
dx1'i Michielsenct o, Full 30, 2017 Radboudumc

Results
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Results
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Quantitative Evaluation
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dx*l'i Wichilsen et al, CT Meeting 2018 Radboudumc
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ﬂXTI Sechopoulos et o, Med Phys, 2007
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SPR Image
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High Glandular

Density Breast

Patient-based breast

shape model

‘x'rl Rodriguez-Ruizet al 2017, PMB

2 Fine 3D curvarure

Export phantom
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Modified u-net

12x15x128

Input thickness
(integer value)
v

12x]

(Float value)
v

Input angle

oIXT| Ronnberger et al, 2016, arxiv Radboudumc
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200 phantoms x 15 projections
= 3,000 scatter fraction images

Patient-based split:

Training 2400
Validation 300
Testing 300
OIXT| Radboudumc

MC-simulated
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Mean absolute error

All images: 0.9%
Only area inside breast: 0.4%
Only breasts > 60 mm thick: 1.0%

Clei Radboudumc
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CNN modeling

Monte Carlo

1GPU:0.01s
2CPU:0.1s

24 CPU: 130

ﬂx‘l‘l Rodriguez-Ruizet al, ECR 2019 Radboudumc

Original Scatter-corrected

m'l Rodriguez-Ruizet al, ECR 2019 Radboudumc

X-ray spectra
Volume of support
X-ray scatter
Limited angle
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2" pass recon with lesion volume constrain

oIXT Radboudumc

...need to segment the (true) enhancing lesion

oIXT Radboudumc
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First Pass Reconstruction

OIXT Michielsen et al, CT Meeting 2018 Radboudumc
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Second Pass Reconstruction

.'XT| Michielsen et al, CT Meeting 2018 Radboudumc

Feasibility Experiment
Lesion location:
50% central / 50% lateral

‘x'l'i Michielsen et al, CT Meeting 2018 Radboudumc

Feasibility Experiment

Enhancement type:
50% rim / 50% homogeneous
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Feasibility Experiment

4500 total cases simulated

oIXT Michielsen et al, CT Meeting 2018
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Reconstructed lodine Fraction

Reconstructed lodine Fraction

Reconstructed lodine Fraction
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OF COURSE...
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OIXT Erhard et al, Investigative Radiology, 2016 Radboudumc
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A lot of work left...

3D cases

Additional lesions

Real patient images

What level of accuracy is needed?

dei Radboudumc

A lot of work left...

What biomarkers for tumor
status/response/recurrence
can we discover from QDCE-DBT?
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K. Michielsen

l5d W. Sanderink D. Grob
Thanks! i ABichBit e @ M

M. Pinto " C.Fedon

M. Bastiaans
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