Technologie protonového ozarovace,
fyzikalni vlastnosti protonového svazku a
ozarovaci plany
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M-S Obsah prezentace

e Zakladni vlastnosti protonu
* Cyklotron
* Beamline
 PBS
* Ozarovny
e Ozarovaci plany
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* Spin 72
* |zospin 72

 Hadron — Baryon — Fermion

e Klidovd hmotnost 938,272 013 MeV/c?
1,672 621 637 x 107%7 kg

 Naboj leresp.1,602 176487 x 1071° C
* Stfedni doba zZivota > 2,1 x 10%° let
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ety Cyklotron - princip

POHLED SHOEA POHLED Z BOEKU

trajektorie éastice

ziroj
napetl

vakuova
komora  zdroj mabitych éastic
e Konstatni magnetické pole
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°0000¢ Beam line

e Vakuova trubice

* Transport svazku od cyklotronu na ozarovnu
e Uprava vysledné energie

TRANSPORTNI SYSTEM - Beamline

FIXED BEAM GANTRY 1 GANTRY 2 GANTRY 3 EYE BEAMO TON
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Degrader

Hrubé nastaveni vystupni
energie

154 stupnu tloustky grafitu
O—-cca30cm
Aktivuje se

Neutronova kontaminace
okoli
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ESS — Energy Selection System

* Jemné doladéni vystupni energie
4 dipdly (ohybaci magnety)
e 4 kvadrupdly (¢ocky)
* Horizontalni stérbiny
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2esPencil Beam Scanning - PBS princip
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PR PBS - shrnuti

* Velikost pole do 30 x40 cm
* Dosah 7,5-32 g/cm?2

— pro mensi hloubky pouziti RS

 Modulace pres celou hloubku

e Ozarovani po vrstvach, bod po bodu — vzdy s
definovanou energii

PROTON
THERAPY
CENTER



Ozarovna s gantry

Je mozné nastavit uhel zareni libovolné v 360°
Universal nozzle, PBS dedicated nozzle

Roboticky stul umoznujici polohovani pacienta
v sesti smérech

Verisuite systém
Vision RT systém
Dyn’R systém
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e ® o Technologie, fyzika, lékari...
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“®Rérovnani protonovych a fotonovych planu
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Dose axis display options: @ Absolute values @ Relative max dosevalue @ Relative reference value [cGy}:
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“*Rotovnani protonovych a fotonovych planu

¥ Plan dose: MOU_60Gy (CT... i Plan dose: PTC_60Gy (CT 4)
DVH
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**Bétovnani protonovych a fotonovych planu
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Dose axis display options: @ Absolute values ~ @ Relative max dosevalue @ Relative reference value [cGy):
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Protonovy plan
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Replaning — Priklad

(>

DVH Statistics

Display

e ‘ Vtz]c.\é\r)ue ‘ mir(\cg)ose Ma}écg)osa Mea(!é;l)ose Goal Type Goal (:glume Goa].(c\;o)luma Goa(]h;l)ose
ptv [489.93 [21.780 [50.120 [46.540 None [ | B
[optic nerv sin [07o1 [77340 | [40290 [19.830  [Wone [ [
eye sin [7.98 1510 [39.830 [13.800 None | | [
parotis dx [20.17  [0190 37490  [13.030  [None [ [
parotis sin [25.99  [0.000 5050 [0.120 None [ | B
[ chiasna [0750 [57420 37.620  [19.120  [Wone [ [
brain 1521.39 [0.000  [48.010 [3.390 None [ [ [
brain stem [2s66  [0.300  [45.030 [14.090  [wone | [ [
100.00% [516.71 [43.980 [50.120 [46.650 None I | [

Load DVH Statistics Template: [ Save As Template |
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ref pnt X(cm):
—————— ey

ZAom)

dose (Gy) :

Ledild

DVH Statistics I Display ]

! Structure V?l‘g’)"e Mi’('s?;se Ma;zcg?se Mea(x‘\;y)sose Goal T
} brain steml 28.51 0.140 39.500 9.950 None
Hlmml— [1527.93 [0.000°  [45.160 [2.870°  [wone
} chiasmal 1.57 3.320 34.700 18.420 None
fotsr — [2i7.ed 7 [12:450 | [48:160 | [42.9407 " [Wone
1 PTVZpuvodni 468.49 8.220 48.830 41. 260 None
HW [0041 37460 [46.620 [43.880  |wone
1 cochlea sinl 0.37 0.300 4.180 1.740 None
} optic nerv dxl 1.08 30.720 41.850 38.180 None
HW [T42 [6900 [20.240  [12.4200  [Wone

Load DVH Statistics Templal Save As Template
OK CANCEL
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