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The old imaging chain...

...the breast cancer care chain

Screening Diagnosis Staging Treatment Monitoring
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Cancer Detection vs. Density
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39%

29% of
cancers
missed due
to “overlying
tissue”

Birdwell et al, Radiology 219, 192-202 (2001).
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Benefits of tomosynthesis

Mammography++
System
Workflow
Interpretation
Dose

position!

...but with some discrimination of vertical
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MLO-view DBT only — Malmo Single Reading DM+DBT — STORM

Number of Canc:_er Recall Rate Number of Cancgr Recall Rate

Participants Detection Change Cases Detection Change

P Change & Change &
14,848 6.5%0 = 8.7%0 2.5% = 3.6% 7,292 5.3%0>7.5%0 4.9% = 3.6%
+34% +44% +41.5% -26.5%
AT Zackrisson et al, Lancet Oncology, October 2018. Radboudumc AT Houssami et al, European Journal of Cancer, 2014 Radboudumc
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Retrospective - USA

Exams Women Cancer Det Rate Recall Rate
per recall
44,468 23,958 4.4% =6.2-6.7% 10.4%—>8.8-9.2%
+46.6% -13.5%
LT MecDonald et al, JAMA Oncol. 2016;2(6):737-743 Radboudumc
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Screening Diagnosis Staging Treatment Monitoring
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DIAGNOSIS
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DEDICATED BREAST COMPUTED
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RADIATION DOSE
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Breast CT vs. Diagnostic Mammography
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Sechopoulos et al, Medical Physics, 2010; 37(8), 4110.
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Breast CT vs. Diagnostic Mammography
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Internal Dose Distribution - Mammo
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Internal Dose Distribution - BCT
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SPLIT-SPECTRUM IMAGING
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Polychromatic forward model
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Bustamante et al., SIAM J. Sci. Comput. 35(5), 2013.
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Polychromatic forward model
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Bustamante et al., SIAM J. Sci. Comput. 35(5), 2013.
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Polychromatic forward model
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Bustamante et al., SIAM J. Sci. Comput. 35(5), 2013.
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Polychromatic forward model
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Polychromatic forward model
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Bustamante et al., SIAM J. Sci. Comput. 35(5), 2013.
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Acquisition Process

Michielsen et al, IWBI 2018
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RADIOMICS FOR BREAST CT
MASS CHARACTERIZATION

Radboudumc EAT Caballo et al, TBME, under review. Radboudumc

53 54

-
fol e i

Caballo et al, Computers in Biology and Medicine, 2020. Radboudumc Caballo et al, Computers in Biology and Medicine, 2020. Radboudumc
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Caballo et al, Computers in Biology and Medicine, 2020. Radboudumc
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Imaging Biomarker Extraction

Caballo et al, SPIE Proc. Medical Imaging (2018).
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T Caballo et al, TBME, under review. Radboudumc
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Caballo et al, TBME, under review.
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STAGING & TREATMENT
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Response Monitoring
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Patient 3

Fatmant 1

LT Wu et al, Radiology 288(1), 26-35 (2018). Radboudumc
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“Future work could incorporate ...imaging
techniques with higher temporal and spatial
resolution...in defining intratumoral
subregions.”
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Screening

2220 30 4D

Diagnosis Staging Treatment Monitoring
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Dynamic Perfusion Dedicated Breast CT
4D BCT
has the potential to provide
functional imaging with
very high spatial- and temporal resolution
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4D Breast CT

Technique optimization
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4D (software) breast
phantom
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Homogeneous Tumor Model

LT Caballoet al, Medical Physics, 2018 Radboudumc
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Different Tumor Types
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AT Caballoet al, Medical Physics, 2018
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Rim vs Homogeneous Enhancement
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4D Breast Phantom
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4D breast CT (software)
simulations
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Scatter Estimate

Monte Carlo Simulations

Scatter-free
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Higher
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Resolution Loss
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Resolution Loss
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e | Caballo et al, PMB, 2019
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Simulated projections
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Tissue attenuation

Glandular Fraction [%]
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Uncorrected

System Corrected

Proposed Correction

Ramamurthy et al, PMB, 2016
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Sechopoulos, Medical Physics, 2012, 39(5), 2896-2903
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Up to 5 minutes scanning
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Quantitative 4D
characterization
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Cellular density
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q Wang et al, PLoS ONE 8(3): e58274.
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Molecular Profiles

5/24/2024

Vascular Access
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Genetic Characteristics
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Imaging central to the
entire breast cancer care chain
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Diagnosis Staging Treatment Monitoring
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Summary

Breast cancer care:
Screening
Diagnosis
Staging
Treatment
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Summary

Screening:

2D - Digital mammography
2.2D - Digital breast tomosynthesis
+ Al(!)

=T *© Radboudumc

122

123

Summary
Diagnosis:

3D - Dedicated breast CT
+ Al(!)
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Summary

Thank you!

Treatment planning/
response prediction & monitoring:

ioannis.sechopoulos I|.|.| |_
@radboudume.nl kil

axti.radboudimaging.nl

4D — Dynamic perfusion breast CT
+ Al(!)
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