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Peering into the unknown: imaging gaps in the tumor microenvironment

MRI/PET provides deep blurry  Microscopy captures shallow details

Tumor microenvironment
but also their neighboring
cells, all working together to support tumor
growth, immune evasion, and metastasis.

Challenge:

Tradeoff between image resolution and
imaging depth while keeping multi-contrast.
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Limitations of photoacoustic/ultrasound localization (PAUL) imaging for 3D tumor mapping

Ultrasound
transducer Laser pulse
o Challenge:

Slow acquisition make it infeasible for whole
tumor microenvironment visualization

Microbubble (microbubbles) In the bloodstreams.

solution N
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Deep Learning enables fast and accurate 3D PAUL Imaging

4 )
Ultrasound Deep learning enhanced fast imaging
Laser pulse — —

transducer

DL mode! [Reffii* s . /,L. -

= A
Complete-PAULiIimage..-

Microbubble 4 min!!! (GOX)

solution

> 1;
£
=5
£ .c
“ 05 ]
> '
o
>
o
J | =
- | 0.5 T
1 sec/2D frame 1 sec/2 ' EZSJL Eﬁﬁtilar
\ngrt Multimodality Imaging Research Lab I ILLINOIS

Electrical & Computer Engineering

— Diagnosis & Treatment with Light and Sound GRAINGER COLLEGE OF ENGINEERING



Fast 3D PAUL imaging uncovers tumor molecular features
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Fast 3D PAUL imaging maps tumor growth through vessels and oxygenations
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Take-home message: ,%
4T1 Fast PAUL imaging reveals key tumor 0 N8
microenvironment features, offering critical v
insights that may facilitate early detection of
tumor progression and monitor tumor ly 15
response to different treatment strategies.
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