Despite popular belief kilovoltage x-rays
can go a long way (in therapy)
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Kilovoltage x-rays

Diagnostic imaging How about radiation therapy?
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Treatment planning

Monte Carlo simulations Radify

Lung patient KVAT

Our collimators are designed to deliver spherical dose distributions

« Real targets are never spherical (unfortunately)
« Sphere packing is applied to cover irregular targets (similar to CyberKnife of
GammaKnife)

'

o S T -

A&

v Reflection target

s

Lung patient

a) KVAT

‘ _.5‘_)
b) SABR o
0,
‘ |
B ribs
1 B esophagus
W
‘ Treatment time for 12 Gylfx: 49 minutes (3 subvolumes). ‘ e




Proof-of-concept experiment
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Proof-of-concept KVAT experiment
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Ultrahigh dose-rate radiotherapy (RT

Days after treatment
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COMET

Increases with tube current (~mA)
Increases with tube voltage (~kVp?)
Decreases with distance from focal spot
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Shallow depths

° 152 Gy/s
4 *  cells, small detectors
*  Soft spectrum
* celland detector response |
& AN Adual Meciine 20190 a0 Adicn m

energy (keV)

Experimental

2D dose

Simultions

5B
,
xm)
“phantom with films [N 52
EE 3£
H i<
« EBT3 films in phantom 2 1o
* | mA tube current 2| R o - —
- 305 exposure Dy 0 2 Y o s o
« films at depth " )
P < 5% difference away from heel effect ‘
e AR AL "

profiles

12




* Expected ~300 Gy/s.
* Ultrahigh dose-rate
experiments possible.
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Conclusions

Despite popular belief kilovoltage x-rays can go a long way (in
radiation therapy)

Radiation therapy with the kilovoltage x-ray arc therapy (KVAT)
system might be possible

— low dose spread out over a larger volume compared to VMAT

— treatment times ~15 minutes per isocenter

Ultrahigh-dose rate irradiations can be performed with conventional
x-ray tubes

— limited treatment depths

— soft spectrum

— can be pulsed with a shutter system

— useful for dosimeter evaluation =
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