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Clinical Cherenkov Imaging Provides Real Time Dose Visualization
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At the point of generation
Cherenkov is linearly
proportional to dose

BUT

The imaged profile loses
the proportionality due to
tissue attenuation
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Blood Phantom Testing

Oxygen Phantom Testing
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Incorporating Simulation Results — Blood and Oxygenation Phantom Analysis

Setup Pic
®OO® Intralipid
o000
00060 Blood

OO (035%)

OO H® e
- . B B B
B B N
B B B
600nm
Oxy.

S
=
S
S
3]
S
c
S
Ty)
©



Blood Phantom Testing

Oxygen Phantom Testing

Incorporating Simulation Results — Blood and Oxygenation Phantom Analysis
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Cherenkov Spectral Comparison as a Predictor for Single Factor Tissue Constituents

Blood Phantom Testing

Oxygen Phantom Testing
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Single-Frame

Cumulative

Mantle Cell Lymphoma Surface Imaging — Hypoxic Core Correlation
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Total Skin Electron Therapy Imaging — Disease Correlation
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Total Skin Electron Therapy Imaging — Depth Correlation
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Total Skin Electron Therapy Imaging — Depth Correlation
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Breast RT Spectral Imaging and Correction Cherenkov Image Line Profiles
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Conclusions

1. Developed an approach for spectrally analyzing
Cherenkov signal during treatment delivery

2. Simulated and validated spectral variations with
blood content and tissue oxygenation using
physical phantoms

3. Clinically tested hardware, correlating spectral ratios
to disease progression, oxygenation differences
and attenuation correction
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Future Directions

- Expand attenuation correction to multiple factors such
as oxygenation, melanin, fat, and water
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Methods for collecting spectral Cherenkov images
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Best bands = highest dynamic range and greatest rate of change
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