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Magnetic resonance imaging

▪ Contrast agent

▪ Expensive & low availability

▪ Poor specificity

X-ray mammography

▪ Painful compression

▪ Ionizing radiation 

▪ Poor performance dense breast

IMAGING IN BREAST CANCER

Ultrasonography

▪ High false positive rate

▪ Limited FOV of breast 

▪ Operator dependent

The Breast, Fifth Edition, 2018
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PRINCIPLE OF PHOTOACOUSTICS

Pressure build up
ultrasound
detectors

Absorption of light 

Thermal expansion

Temperature rise
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ultrasound

PRINCIPLE OF PHOTOACOUSTICS
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TIME REVERSAL

PRINCIPLE OF PHOTOACOUSTICS
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J. Folkman, Sci. Am. Sept. 1996

Angiogenesis and progression of a tumor

CANCER AND ANGIOGENESIS
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imaging tank – top view

optical fiber bundle (40x)

Ultrasound detector 
(512x)

core of the system – cross section

PAM3 SYSTEM

M. Dantuma, S. C. Kruitwagen, R. Bulthuis, et al (2024) under review
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SYSTEM OVERVIEW

M. Dantuma, S. C. Kruitwagen, R. Bulthuis, et al (2024) under review



HEALTHY VOLUNTEER – 55 years, brassiere size 90D
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HEALTHY VOLUNTEER 7: IMAGING DEPTH

Increasing depth from skin

medial-lateral depth color-coded PAT MIPs

48 mm



R. Bulthuis, F. Lucka, B. De Santi et al (2023-2024) in progress

Subtraction MRI MIPs PAT MIPs

Sagittal

Axial

Coronal

Axial

SagittalCoronal

BREAST CANCER PATIENT STUDY CASE 1

54 years old Invasive carcinoma NST grade 1
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R. Bulthuis, F. Lucka, B. De Santi et al (2023-2024) in progress

Subtraction MRI PAT Histology

BREAST CANCER PATIENT STUDY CASE 1



Subtraction MRI PAT

MIP

Slice 2 mm

R. Bulthuis, F. Lucka, B. De Santi et al (2023-2024) in progress

67 years old

Invasive carcinoma NST grade 2
SOS

BREAST CANCER PATIENT STUDY CASE 2



CLOSING THOUGHTS

PSF vs iteration in recon

overlay

Increasing depth from skin

48 mm

PSF test-object
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Isotropic resolution

Patient case

MRI PACTSOS



MRI SOS - FWI
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