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Evaluation of Dose-Volume Distribution in Radiosurgery
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Summary In March 1995, we installed Clinac 2100C system (Varian) for the linear accelerator and CADPLAN

for the computer treatment planning system.

We examined the differences in dose-volume distribution between 10MV and 4MV photon beams, and between
non-coplanar and single plane techniques in radiosurgery using the CADPLAN system. In addition, we also

compared dosimetric errors between computer-aided calculations and real dosimetric data.

It was concluded that these data are very useful for radiosurgery treatment.

Key words: Linear accelevator, Computer treatment planning system, Dosimetric evvor, Compuior-aided

calculation, Real dosimetric data
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Fig. 1 HEPggiEio ) A —FDa—r &
FO7F7yOMNEE

10) 4 #— F#igs : EDP-10, EDP-20,
EDD- 35

11) 7 4 4 D Kodak X-Omat V 2

12) Waterphantom: Wellhofer WP 600 C

13) EFEstEAE2 2 —4% | CADPLAN

14) CT #E : SOMATOM PLUS-S

15) MR @ : MAGNETOM-SP (1.57T)
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D; the relative percentage depth dose.

Q: the absorbed dose profile, a function of the
off-axis distance, A.

T; the central axis percentage depth dose, a
function of the distance from the isocentre,
B (used to find b).

i, k; the relate to the gantry angle and treat-
ment couch angle for the beam position.

N static couch positions.

M gantry rotation angles.

W; the weighting factor.

A; the perpendicular distance from the calcula-
tion point to the beam axis. (see Fig. 4)

B; the distance, along the beam axis, from the
isocentre to the point of intersection of the
beam axis with a perpendicular line to the
calculation point.

diso; the previously calculated depth of the

isocentre in a given position.
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FApEd RS +4.5 +4.4 +4.3 +4.0 +3.6
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DT 10 MV 5 ARCS T8 41%88, 10 MV 2
ARCS #: T 629%Hs, 4MV 2 ARCS T 15%¥K & ¥
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10MV: 5ARCS 4MV: 5ARCS 10MV: 2ARCS 4MV: 2ARCS
10mm ¢ 75% of maxPDD 70% of maxPDD 75% of maxPDD 70% of maxPDD
0.523 cm’ 0.497cm’(£2.5%) | 0.497cm’(£2.5%) | 0.499cm’(+2.3%) | 0.492cm’(:3.0%)
15mm ¢ 80% of maxPDD 70% of maxPDD 80% of maxPDD 70% of maxPDD
1.767 cm’ 1.706cm’(:£1.8%) | 1.696cm’(£2.1%) | 1.853cm’(%2.5%) | 1.847cm’(£2.3%)
20mm ¢ 80% of maxPDD 75% of maxPDD 80% of maxPDD 75% of maxPDD
4.186 cm’ 4.513cm’(3.7%) | 4.125cm’(:0.8%) | 4.450em’(£3.2%) | 4.097cm’(21.1%)
25mm ¢ 85% of maxPDD 75% of maxPDD 85% of maxPDD 75% of maxPDD
8.177 cm’ 8.38lcm’(£1.3%) | 8.548cm'(£23%) | 8.14lem’(£0.2%) | 8.547em’(£2.3%)
30mm ¢ 85% of maxPDD 75% of maxPDD 85% of maxPDD 75% of maxPDD
14.130 cm’ 14.485cm’(£1.3%) | 14.777em’(22.3%) | 14.886cm’(£2.7%) | 14.773cm’(:2.3%)
Table2 xA0¥—5l, BHEGO maxPDD 233 3 % & BAERR O Hg
10MV: 5ARCS 4MV: 5ARCS 10MV: 2ARCS | 4MV: 2ARCS
10mm ¢ 1401 cm’ 1.047 cm’ L723 cm’ 1143 cm’
133.8% 164.6% 109.2%
15mm ¢ 5338 cm’ 3.572cm’ 5.559 cm’ 4144 em’
149.4% 155.6% 116.0%
20mm ¢ 10.915 cm’ 7.322 cm’ 12.303 cm’ 8.825 cm’
149.1% 168.0% 120.5%
25mm § 20.478 cm’ 15.510 cm’ 24.825 cm’ 17.268 cm’
132.0% 160.1% 111.3%
30mm ¢ 36.324 cm’ 25.864 cm’ 42.070 cm’ 30.816 cm’
140.4% 162.7% 119.1%
D% 140.9% 162.2% 115.2%

Table3 BEHEICBY 23 —>4 4 XZ LD max-PDD @ 50% 5 1 > THR £ - EMO

(4 MV:5 ARCS # 100 L ¥ 3)
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R L G
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T ENI AR ERIE L RO BN MLT, 7
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