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Clinical Cherenkov Imaging Provides Real Time Dose Visualization
for Treatment Field Verification

Live Cherenkov Video Cumulative Cherenkov Image
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Live Cherenkov Video Cumulative Cherenkov Image

DoseOptics ICMOS Cameras:
- Gated acquisition to LINAC pulses

- Inter-pulse gaps gather background images
and isolate the weak emitted signal

Linac
signal

- Cherenkov signal sensitivity increased via
multi-channel plate image intensifier
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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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Signal is low so we need to image spectral bands .. use simulation to find best ones

Emitter Profile — XY (Normalized)

(10x10 6MV Field)

Emitter Profile — XZ (Normalized)
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Spectral Response vs Blood Content
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Best bands = highest dynamic range and greatest rate of change

Spectral Response vs Blood Content
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Methods for collecting spectral Cherenkov images
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Blood Phantom Testing

Oxygen Phantom Testing

650nm | 800nm l ‘

650nm | 800nm

Incorporating Simulation Results — Blood and Oxygenation Phantom Analysis
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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
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First Multispectral Cherenkov Clinical Imaging
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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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First Multispectral Cherenkov Clinical Imaging
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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

Future Directions

- Expand attenuation correction to multiple factors such
as oxygenation, melanin, fat, and water

o

o
©

Consistent decrease in

- Long term monitoring of treatment delivery and spectral
. . . . . . Cherenkov emission with
correlation for early prediction of skin effects/toxicity “TT [ osbrirt ol
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