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Cherenkov light is part of the MV radiation dose
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Cherenkov imaging from LINAC pulses!
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Cherenkov imaging from LINAC pulses!

Real-time Cherenkov displayed in blue
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Real-time Cherenkov = blue Cumulative Cherenkov = yellow-orange




Stereotactic Cherenkov: _

Tendler et al, 2020

Top Downloaded paper 2020!
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It study: Prospective recruitment study
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It study: Prospective recruitment study

Case 1 - Patient Motion Case 2 - Limb Monitoring

L. A. Jarvis, et al. /nternational Journal of Radiation
Oncology*Biology*Physics (2020), doi:10.1016/1.ijrobp.2020.11.013.



https://doi.org/10.1016/j.ijrobp.2020.11.013

It study: Prospective recruitment study
Case 3 — Bolus alignment Case 4 — Open MLC in plan
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2¢ study: 1 year retrospective of 12,000 fractions
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Four Key Areas for Radiotherapy Improvement:

1. Patient Setup

2. Planning
3. Accessories

4. Compliance
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Set up & Planning: Real Time & Discovery of Issues

Treatment Plan,
central sagittal slice

1/3 Fields Shown

Planned Surface Dose



Bolus placement variations are visible

1 Fx 20/25

7] PARTMOUTH = Dartmouth

4 ENGINEERING | |I|I l
DARTMOUTH Health



Patient setup & Compliance exposure to extremities

LIVE REVIEW

TOGGLE CUMULATIVE TAKE SCREENSHOT VIEW SCREENSHOTS HELP
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D A Alexander, et al, “Retrospective Evaluation of an Always-on Cherenkov Imaging System for
Radiotherapy Quality Improvement” arXiv: 2110.07494 [physics.med-ph]



First patient at new site - Dose to Contralateral Breast —
non-optimal treatment plan




Visualization of dose delivery to contralateral breast

» Motivated an updated
dosimetry treatment
plan isodose display

policy

If plan includes CB exit
dose =2 required
display of 10% isodose
line before sending to
physician for plan
evaluation
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Il 155850353



Future Automatic Incident Detection Software
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Future Blood content (tissue type) attenuates Cherenkov light
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Nat Commun. 2020; 11: 2298. PMCID: PMC721027. | \/ News Menu ™
Published online 2020 May 8. doi: 10.1038/s41467-020-16031-z PMID: 3238523

Imaging radiation dose in breast radiotherapy by X-ray CT calibration of Cherenkov Cherenkov color imaging shows promise in enhancing
light radiation therapy effectiveness
R. L. Hachadorian,! P. Bruza,' M. Jermyn,? D. J. Gladstone,** B. W. Pogue,'?3# and L. A. Jarvis™* hers examine how melanin and blood level

Melanin attenuates Cherenkov light ol
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Summary

* Cherenkov imaging allows real-time visual of dose delivery & records
for later review by team

* Images show daily variations

* Non-ideal delivery can occur due to:
- Patient non-compliance (movements)
- Accessory placement (bolus)
- Set up variation (chin, breast, neck)
- Sub-optimal plans (contralateral breast)

» dosert™ seamlessly integrates Cherenkov into SGRT

% | PARTMOUT H = Dartmouth

C4g ENGINEERING “HHEE Health

DARTMOUTH



Acknowledgements - 'I!I!!I |'| patimouth iZ) DARTMOUTH ENGINEERING

Radiation Oncology & IRB support

Medical Physics Faculty

illiams

v

Brian 4 Bill lVenkat = Petr a Mike | _ Farzeen
| Pogue Ware © Krishnaswamy = Bruza 0 Jermyn _ Alexander W Christie o

N }: Wickramasinghe Clark Decker Sunnerberg Sloop

g o & T : : L .

' = X o ot o

s £ - 2N - - g e AN

- b i & = e N S, 0 B
“ i h Wl = 4 A " 2 ; o - A

; - el 5 w8 1 & ~
- & g 5
5

>

[3
Sar31k

8 visionrt 2



dosert”

Powered by BeamSite®

Watch the Patient
and the Beam
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» Motivated an updated
dosimetry treatment
plan isodose display
policy

» If plan includes CB exit
dose = required
display of 10% isodose
line before sending to
physician for plan

evaluation
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