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Stralbehandling — mer an
ett sekel av kontinuerlig
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, Radiological Use of Fast Protons
ROBERT R. WILSON

- Research Laboratory of Physics, Harvard University

Cambridge, Massachusetts

XCEPT FOR electrons, the particles per centimeter of path, or specific ioniza-
E which have been accelerated to high tion, and this varies almost inversely with
energies by machines such as cyclotrons or the energy of the proton. Thus the specific
Van de Graaff generators have not been ionization or dose is many times less where
directly used therapeutically. Rather, the proton enters the tissue at high energy
the neutrons, gamma rays, or artificial than it is in the last centimeter of the path

Wilson R. Radiology 1946 (47) 487-491
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Tig. 2. The dotted curve shows the relative dose due to a single 140 Mev proton. The full
curve shows qualitatively the depth dose curve for a beam of 140 Mev protons in tissue.

Wilson R. Radiology 1946 (47) 487-491
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Men vet vi var...?
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Braggtoppen ger mojlighet till
mycket skarpa faltgranser!
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Kallor till rackviddsosakerheter

- Begransningar i CT data (beam
hardening, brus, upplosning etc) [2~1%]

- Variationer i patientanatomi [2]
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Planning CT
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Kallor till rackviddsosakerheter

- Begransningar i CT data (beam
hardening, brus, upplosning etc) [2~1%]

- Variationer i patientanatomi [2]

- CT-artifakter [2]
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Ylterativa rekonstructions algoritmer?
A B

Prell et al, 20')
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Exempel. Falt 3 langs med artefakt
Djupdoskurva 180 Mev p+

Unilateral prosthesis, Oblique beam 3
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Kallor till rackviddsosakerheter

- Begransningar i CT data (beam
hardening, brus, upplosning etc) [2~1%]

- Variationer i patientanatomi [2]

- CT-artifakter [2]
- Kalibrering av CT till stopping power [2~1-2%]
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CT-kalibrering

o Ett stort antal CT-skannrar kommer att

anvandas for dosplanering ...

Rontgenveckan 2013
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protokoll pr‘brain protokoll p+ prost

[ *!}

HU prot. p+ brain |HU prot p+ prost|Tolkning i TPS
-71 -71 fett / massdensitet 0.95
43 43 muskel / 1.05
99 100 brosk/1.10
1321 1358 ben/1.85

C Vallhagen-Dahlgren
Réntgenveckan 2013 Skandionkliniken



Rotation
direction

AR
Skandionkliniken

Rontgenveckan 2013



Kan man verifiera
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Proton dose monitoring with PET
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T,,= 2 min

T,,= 10 min

T,,= 20 min

Table 1. Isotope production processes. /

Activation process W Xy (min~! E:jfﬁ”’(] ) (MeV)

p+ 150 — 50 L) 03414 1.73
p+ 160 = BN a7l | 0.0695 1.19
p+ 160 — 1'C L0, 143 0.0340 0.96
p+ N - BN4p, 112 0.0695 1.19
p+ 1N = 1CT 31 0.0340 0.96
p+12C — 1C (p.n) 20.1 0.0340 0.96
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Secondary particle  Quantity per proton

Neutron 0.120 33(2)
Photon 0.092 28(2)
Electron 0.002 135(3)
Proton 0.001 716(3)
Deuteron 0.000 0484(4)
Alpha 0.000 0043(1)
Triton 0.000 001 48(8)
Helium-3 0.000 000 98(6)
Smeets et al, PMB 57 (2012) p3371 Skandionkliniken
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Figure 1. Proton beam range measurement with a slit gamma camera. ‘

Smeets et al. PMB 57 (2012) p3371
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Figure 18. Accuracy of the shift retrieving method as a function of the number of incident protons
for pencil beams of 100, 160 and 230 MeV.



PET
no washout
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o
® Slutsatser:

- Bra radiologi ar grunden till
framgangsrik radioterapi

- For protonbehandling skarps
kraven pa radiologin ytterligare

- Skandionkliniken kommer att
behova ett nara samarbete med
svensk radiologi!
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