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A Method of Dose Calculation in Radiation Therapy
with the Aid of Digital Computer

Norié Masaki _
(Department of Radiology, Osaka University Medical School)

A method of obtaining the dose distribution of radiation, which emﬁ:loys electronic
digital computer (NEAC-2203), is developed. By means of this method, it is possible to
determine conveniently, rapidly and accurately complete dose distribution for any type of

radiation therapy, including interstitial, intracavitary, and external tecnnique, and for

each individual case.

A practical method of individual dose estimation for radio-aciive small source therapy

has become urgent, which must be based upon the actual positions of sources in the body.

And it is able to determine accuratzly their localization in three-dimensions from sterso-

graphic double exposed radiograph.

The auther Lelieves that the method can be of value for use as a routine procedure,

and solve many problems which arise in daily practice.
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Fig. 1. Basic Flow Chart of Radiation Therapy
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Fig. 2. Basic Flow Chart of Dose Calculation in
Radio-active Small Source Therapy
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Fig. 3. Localization from Stereographic
Radiograph
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Fig. 4. Determination of Target Positions
from Stereographic Radiograph
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Fig. 5. Determination of Dose Rate at Point
near any Linear Radium Source from
a Isodose Chart for a Linear Radium
Source
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Fig. 6. Basic Flow Chart of Dose Calculation
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Fig. 7. Determination of Relative Position of
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Fig. 8 (a,b). Treatment Planning and Dose
Rate Distribution in Typical Intra-
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Fig. 9. Stereographic Double Exposure (Case I)
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Fig. 10 (a,b). Antero-Posterior and Sagital Views (Case I)

Fig. 11. Print out (Type 1) of Dose Rate Distribution (Case I)
4 Tubes
No. 1 (1.2,4.1, 0.0) (0.5,2.3, 0.0)
No. 2 (0.5,1.8, 0.0) (0.0,0.0, 0.0)
No. 3 (0.6,—0.7, 0.0) (—0.3,-1.7, 1.6)
No. 4 (2.0,0.5, — 1.7) (2.5,—0.2, 0.0)
Plane X-Y, Center (0.0, 0.0, 0.0), 10 Ayea cm. sq.
9.8 12,1 17.4 21.8 32.9 54.5 56.2 48.3 24.0 18.4 16.2
10.2 14.8 20.0 36.5 60.1 141.0 356.9 120.7 44.2 29.7 18.7
12.8 17.4 28.2 41.0 76.2 199.5 452.1 172.8 66.4 41.3 925.0
13.220.1 30.5 49.3 84.1 193.0 242.3 127.4 89.7 51.4 34.2
2.7 21.0 32.8 52.8 163.4 237.1 252.0 152.3 84.5 62.1 33.3
1.3 19.3 31.7 59.3 115.3 310.1 197.9 182.8 120.6 54.2 47.5
10.3 16.9 29.3 55.7 111.4 223.2 194.2 120.7 96.3 47.8 38.2
8.2 13.7 24.5 48.2 85.7 194.9 135.3 90.1 56.0 40.5 291
8.3 12.2 14.2 29.6 48.0 47.8 42.3 41.2 39.9 20.9 22.5
7.8 11.7 13.9 17.5 28.4 32.5 31.2 29.8 22,3 18.7 16.2
7.1 10.5 13.1 16.0 18.7 19.1 18.4 16.9 16.1 15.3 11.8
R/Hour
Fig. 12. Print out (Type 2) of Dose Rate
Distribution in Full-Size (Case I)
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01 02 03 05 08 19 10 08 06 05 04 Fig. 13 (a,b). Isodose Chart in Intracavitary
01 02 02 03 04 05 05 05 04 03 03 Therapy of Cancer of Cervix
01 01 02 02 03 03 03 03 02 02 02 (Case T)
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Fig. 14. Stereographic Double Exposure
(Case II)
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Fig. 15 (a,b). Isodose Chart in Intracavitary
Therapy of Cancer of Cervix (Case II)

Fig. 16. Dose Distribution in Combination of
Intracavitary and External Irradia-
tion of Cancer of Cervix (Case II)
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Fig. 17. Dose Rate Distribution in Interstitial
Radiation Therapy of Cancer of Tongue

Date 1962, 5, 22,

6 Needles

No. Ac. Length Mg. Theta Phi A B C
1 1.0 1.0 0 23 — 0.8 0.5 0.2
2 1.0 1.0 —3 60 — 0.4 - 0.3 0.1
3 1.0 1.0 6 0 1.1 0.5 0.3
4 1.0 1.0 7 9 0.6 0.5 — 0.8
5 1.0 1.0 —4 80 0.9 - 0.3 —0.4
6 3.0 3.0 0 0 0.0 1.3 0.0

Plane X.Z, Y=0

-2.0-1.5-1.0-0.5 0 0.51.01.52.0

2.0 6 7 10 11 16 17 14 12 10
1.5 9 11 17 22 39 26 24 17 12
1.0 11 16 23 31 44 61 51 37 19
0.5 14 24 39 58 62 62 104 49 22
0.0 16 34 50 110 64 62 91 51 24
0.5 14 25 65 54 89 48 51 39 21
1.0 13 19 37 40 33 30 25 22 15
1.6 11 13 17 17 18 17 14 13 10
2.0 7 9 10 11 11 11 9 9 7
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