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High Resolution 4D Scintillator Dosimetry for Stereotactic Radiation

4D scintila¢ni dosimetrie s vysokym rozli

Therapy

Stereotaktické radiochirurgie (SRS) a stereotakticka
radia¢ni terapie (SRT) jsou pokrocilé formy radiacni
terapie. Stavaji se nyni standardem moderni
radioterapie and radio-imunomodulace nadori hlavy
a dalSich casti téla. Klicem k uspéchu SRS/SBRT
spociva v pouziti malych poli vysoké radia¢ni davky
s ostrym gradientem. Ale vzhledem ke komplexité
planu ozarovani a existujicich omezeni v celém
systému, vyZaduje SRS/SBTR neobycejné piesné
fizeni procesu ozafovani a stanoveni davky zafeni jez
zabrani mozné toxicité procesu.

Projekt bude soucasti vyvoje zcela nové systému
dozimetrie v realném case ktery umozni méfeni
absolutnich davek zateni v konkrétnim daném
objemu. Takovy systém zkombinuje informace

z transmisniho obrazu a lateralniho profilu
hloubkové distribuce davky. Predpoklada se podil
doktoranda na optickém navrhu, systematické
oveérovani 4D charakteristik davky a piipadna ucast
doktoranda na klinické studii. Projekt bude caste¢né
realizovan v Optics in Medicine imaging center of
Dartmouth College and Norris Cotton Cancer Center,
USA.

Stereotactic radiosurgery (SRS) and stereotactic
radiation therapy (SRT) are advanced and modernized
forms of radiation therapy. They are becoming a
standard in modern radiotherapy and radio-
immunomodulation of head and body cancer,
respectively. The key of SRS/SBRT success is the use
of small fields of very high radiation dose and sharp
dose gradients. However, due to the complexity of the
radiation plans and treatment planning system
limitations, SRS/SBRT requires an unprecedented
control of the real treatment delivery accuracy to avoid
severe toxicity. The project will support development
of a completely new real-time dosimetric system that
is capable of absolute volumetric dose measurements.
The technique is based on combining transmission
portal image information with a lateral view of the
depth dose distribution. Optical design, systematic
validation of 4D dose, and-or participation in a
retrospective clinical study is anticipated. The project
will be partially executed at Optics in Medicine
imaging center of Dartmouth College and Norris
Cotton Cancer Center, USA.
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Vyzkum: Projekty aktudln€ podporujici spolupraci mezi FBMI a
Dartmouth College. Piedpoklada se podpora cestovnich nakladt ze
strany CVUT ¢i MSMT CR.
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