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Milestone per il 2016

testare e validare su > trattamenti a proton

(testa-collo e pelvi) 1l ricalcolo della dose con

-red e eseguire confronto con TPS-CNAO e
full-MC

* modello nucleare protoni e deuton

* fine-tuning profili longritudinali iIn acqua - {2l

n
zone U A=

* ricalcolo in acqua del cubi per il QA protocol

* fine-tuning profili laterall iU

* ricalcolo QA verification plan (acqua)

* ricalcolo piano trattamento proton
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SOBP QA - |
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Dose [Gy]
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SOBP QA -3

zero shift best shift
TPS FRED TPS FRED
mean mean mean mear
cube N dose stdev | dose | stdev dose | stdev | dose | stdev
diff diff diff diff
3
OxOxGem” 141 | 189 % | 0.72% | 1.27% | 0.65% | -1.60% | 1.08% | -0.56% | 1.32%
9 cm depth
3
OXBxOem™ 41| .0.44% | 0.55% | 0.06% | 0.57% | 0.0% | 0.62% | 0.0% | 0.58%
15 cm depth
3
i 11| -0.16% | 0.47% | 0.41% | 0.85% | 0.0% | 0.38% | 0.06% | 1.13%
21 cm depth
3
xS em” ) 10| -0.32% | 1.78% | 0.65% | 2.03% | 0.0% | 1.27% | 0.0% | 1.48%
21 cm depth
3
OxOx6 em™ 117 | 10.29% | 0.48% | 1.57% | 0.60% | -0.15% | 0.88% | 14% | 0.8%
27 cm depth

protocol acceptance threshold =5 %




Patient verification plan

gamma-index 99.6% @ 2mm/2%
gamma-index 96./% @ |mm/ 1%

tpS

&N 1NN 18N &N 1NN 18N &N 1NN 18N 2NN 250

211 132 68

fred

50 0
00 0
50 @ 0
00 0
50 : : : 0 50 : : : :
50 100 150 50 100 150 50 100 150 200 250



Patient recalculation plan
recalculation at 1% = 700 gamma-index 97% @ 2mm/2%
million primary protons gamma-index 92% @ |mm/ 1%

| simulation time =72 s




Hardware and Performance

Threads | primary/s | us/primary
full-MC * 1 0.75 k 1340
FRED 1 15 k 68
R FRED 16 50 k 20
FRED 32 80 k 12:5
FRED | 1 GPU! 500 k 2
GPU | FreED | 2 GPU? | 2000k 0.5
FRED | 4 GPU® | 20000 k 0.05

Table Al: Computing times for different hardware architectures.
@ motherboard with two Intel® Xeon E5-2687 8-Core CPU at 3,1GHz
I LAPTOP: Apple® MacBook Pro with one AMD® Radeon R9 M370X.

2 DESKTOP: Apple® Mac Pro with two AMD® FirePro D300.
3 WORKSTATION: Linux box with four NVIDIA® GTX 980.

* FLUKA or Geant4 5



Proton Patient QA

Patient Treatment OK
data + plan j—' Tr:;:xent
prescription approval 2y

Verification e Pl Verification
plan measure plan




Consuntivo attivita Fred - WPI |
e prospettive

completato Il modello “protoni in acqua”

fine-tuning e confronto con TPS

accordo Fred-TPS ampiamente entro le soglie del

gle
rica

commission
curve di cali
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ocollo QA per 1 SOBP

di verifica In acqua In meno di 2 min

VC plano paziente

ing per Il proton patient QA
orazione CNAQO per paziente

validazione ricalcolo paziente e dose biologica
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