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Monitor Unit Calculation for Passive Beam Delivery System in Proton Therapy
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3,800,000

1215
10 1205 3%
10 4 cm

In proton therapy, the patient calibration factor is an important value for
controlling the irradiation dose to the patient. We developed a patient calibration value
calculation system for proton beam therapy and evaluated the accuracy for 1215 clinical conditions.
As a result, in 1205 cases excluding 10 cases, the tolerance value within 3% of the error from
actual measurement. The 10 cases not meeting the tolerance were small field size below 4 cm in
diameter. We result that the calculation method has sufficient performance only in cases with a
diameter of 4 cm or more.



(MU: Monitor Unit)
X

MU
MU

MU

MU

¢ 1d)
( 1
MU

(SOBP)

FBSD

SOBP
I:BSD
Fes
PTW30013

(a) Treatment (b) PSD (Patient Caliblation) (c) BSD (d)STD

Patient Specific Beam Energy Standard Beam Energy
Scatterer — — — —
(Binary)
wobbler Magnet [ [ | ] H B H B

Ridge Filter for SOBP 80 mm
Ridge Filter I I | | TV
Range Shifter = = = No Range shifter
(Binary) |—] =
viock coimaor [ 1 mE = - = mE =
Dose Monitor
Range Compensator l I l l No Range Compensator No Range Compensator
Aperture Collimator Standafd Aperture Cdllimator  Standar@Aperture Coffimator
(185 mm X 185 mm) (185 mm X 185 mm)

Patient Phantom
Iso-Centre

(DFes
Fasp 2
SOBP

(a) 150 MeV
1.6
14+
SOBP
% 12 30 mm
oL 40 mm
1.0} 50mm \
60 mm
70 mm
80mm @
08 oo 8s
06 0 50 100
Range Shifter thickness [mm]
(b) 190 MeV
1.6
SOBP
14, 30 mm
40 mm
o 12} s0mm
£ | am
1o 5m
100 mm \
0.8+ 6\6\9\\
06 0 50 100
Range Shifter thickness [mm]
(c) 235 MeV
s,
1.4F 40 mm
50 mm
g 127 O M
U:a 80 mm
10‘“mmgz;ffféffféf?fff%ffzg
0.8
0.6 !

100

o

50
Range Shifter thickness [mm]

2. Fssp



(2)Fss

Fps
1 30
GPGPU
20
) Fes
Fee 3
Clarkson
Frs
O]
1215
-0.46+ 1.42%(  +4.8% -6.2%)
4
10 1205 3%
1.0 ,
09
£ 08 Residual Rrange
— 50 mm
—— 100 mm
07 —— 150 mm
——200 mm
067, 20 40 60 80
Field Size [mm]
3.
10 4
cm
Fes
Clarkson
200
E A
U;E 150
g | [
% 100
3 ] L
E 50
ES —
0 P | —W L
-6 -3 0 3 6
Difference between cal culation and measurement [%)]
4.

SOBP

4cm

2
Moriya Shunsuke Tachibana Hidenobu

Hotta Kenji: Feasibility of dynamic
adaptive passive scattering proton
therapy with computed tomography image
guidance in the lung. Medical Physics
44:4474-4481(2017)
doi: 10.1002/mp.12444

Kenji Hotta, Ryosuke Kohno, Kohsuke
Nagafuchi: Monitor Unit Calculation with
Using a Simplified Monte Carlo Method for
Passive Beam Delivery System in Proton
Therapy. Journal of Applied Clinical
Medical Physics 16(5):228-238 (2015)
doi: 10.1120/jacmp.v1615.5419.

2
Mizutani S, Hotta K, Baba H(2017)
Development of dose verification system
using a simplified Monte Carlo method for
scanned proton therapy, 56th Annual
Conference of the Particle Therapy
Co-Operative Group

5 8
(2014)
27
12 11
0

o 0

o 0

@

HOTTA KENJI

60616134



@

®

*

KOHNO RYOSUKE)

20392227

BABA HIROMI)

70763572



