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Abstract Image Processing & Reconstruction

Early cancer diagnosis increases therapy success probability. Molecular Breast Imaging
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(MBI) by dedicated gamma camera represents one of the most promising technique of early » The reconstruction software (ROOT processor
cancer detection. A new MBI device, recently designed, with two peculiar asymmetric Framework) generates the final image
detectors facing each other, for spot compression, and Limited-Angle Tomography. The from the raw data:
complementary sensors offer substantial opportunities to improve the tumor detectability and
its characterization but requires dedicated algorithms and data analysis tools; some of them > it includes the calibrations methods e e ADC 0l
are illustrated here. '
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Breast Imaging Of Small-Size Cancer

» Breast cancer is the most common cancer in women, and its treatment is linked to the early
. . . . . . __’i Celntroi.d .
diagnosis expecially for small-size cancers (< 5 mm). The cancer detection makes possible | Calbrain

the therapy before metastasis formation. > Final Image is thej 'mage of th.e o
number of centroids in each pixel. i

Currently, the most used imaging

tecnique is the mammography,
: : Natural history of breast cancer
mainly used for screening thanks to

its high sensitivity and relatively *
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Molecular Breast Imaging (MBI)
with radionuclides (example
MMTC) has a central role: Radoracer 47 S
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» Radiotracer: injected into Patient, “follows” » Sensor: converts light into electrical signals

key pa ra mete rs: spatial & the biological process & emits single y-rays > Readout Electronics: amplifies and digitizes
(99mTc) electrical signals (raw data)

energy reSOl ution ’ > Collimator: projects y-rays on y-converter > Software: back-reconstruct radionuclide

» Scintillator: convert y-rays into visible light image from raw data
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Molecular Breast Imaging System
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> Anode Size/Pitch:
5.8%5.8/6.1 mm a2/ First results on lesion detectability shows 5 mm diameter as lower limit

Outlook: SiPM Detectors

Preliminary Limited Angle Tomography results show good correspondence of reconstructed
and real tumor depth: reconstruction improves with larger span angle and number of views

Contact Information Analysis will soon be integrated by Monte Carlo simulations
Images Fusion & Co-Registration in 2D /3D using Deep Learning Approaches could be

» Email: elio.poma@ct.infn.it beneficial and will be explored




