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Integrated Treatment Planning System of Proton Therapy
for Deeply Seated Tumors
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Research Code No. : 203
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A practical system of radiotherapy treatment planning has been developed for 250 MeV proton
beam at PARMS. The system allows rapid display of isodose distribution and range compensator (bolus)
design on CT image, according to the input of target volume and irradiation mode selection. The bolus
fabrication can be done by either drill or milling machine numerically controlled by the design data.
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Fig. 1 Block diagram of treatment planning sys-
tem for proton radiotherapy at PARMS.
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VAX system, graphic display and camera
devices.

Fig. 2 Treatment planning room;
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Fig. 3 Flow chart of treatment planning program
for proton radiotherapy.
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Fig. 4 Relative electron density vs. CT number of
GE-CT/T scanner.
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Fig. 5 Schematic concepts of calculating proton range, SOBP width and bolus

shape.

Fig. 6 Example of three-dimensional display of
bolus design.
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Fig. 7 Plateau/Peak dose ratio vs. marginal depth
for various SOBP width.
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Fig. 8 Comparison of measured (solid) and calculated (broken) proton depth
dose distribution with 4.5cm SOBP width.
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Off axis distance (cm)

Fig. 9 Typical isodose distribution for 14cm range
proton incidence with 4.5cm SOBP width and 6 X
6em field size.
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gl (d)

Fig. 11 [Mustrations of isodose curve shapes for 95, 90, 80, 50 and 10% levels and
bolus shape on CT slice of a cervical carcinoma case ; (a) single ventral field,
(h) two lateral opposed fields, (c) two rectangular fields and (d) three-field
technigue with lateral opposed and anterior fields.

Fig. 12 Three-field distribution and bolus shape
on CT slice 1cm below that of Fig. 11
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The effect of planning with beam entering from VENTRAL.

Patlent name :

The beam RANGE=
SOBP=

Field size across the axis=

along the axis=

166 [mm]
40 [mm]
55.00000 [mm]
40.00000 [mm]

BRI 2R I T AR VA BN A T

The dimenslon of cross section across the axis= 4.40000 [mm]

along the axis= 5.00000 [mm]

175 179 183 187 191 195 199 203 207 211 215 219 223

0 0 0 3 13 19 25 24 27 29 28 22 0 0
5 0 0 6 15 20 26 25 28 30 31 28 0 0
10 0 0 10 17 22 28 27 29 32 34 34 28 0
15 0 0 7 17 21 28 27 29 32 34 34 30 0
20 0 0 5 17 21 28 28 30 33 35 35 33 27
25 0 8 13 21 25 31 31 33 35 34 32 28 0
30 11 16 22 26 29 3 35 37 37 33 29 0 0
35 0 14 20 24 28 32 33 35 35 34 31 0 0
40 0 12 18 23 27 31 32 34 34 36 34 29 0

Fig. 13 Typical print-out of bolus shape design.
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