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The present paper deals with a method to analyse the dose distribution in the interstitial irnplantation
on cancer of tongue in radiotherapy.

The dose distribution on several parallel planes within tumor were calculated by the electronic compu-
ter. The dose distribution on each of the planes of calculation was printed out by the line printer with the
symbolic letters designating the dose range which divided a decade into one-tenth logarithmically.
(Fig. 7 Fig. 8, Fig. 9).

In order to fine out a representative expression for the dose distribution, an idea of Dose Spectrum
was introduced. The Spectrum indicates a relationship for a clinical case how much volume is irradiated
with each dose range.

The mathematical treatment of the Dose Spectrum is presented in the appendix.

Dose Spectrum was applied for the analysis of the radiation injury in a series of 16 cases of tongue
cancer.

It appears that the radiation injury depends not only the extent of over-dose but also the amount of
the overdosed volume. It seems to the author that the Dose Spectrum is usefull for the analysis of the dose

distribution in the radiation therapy.
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Fig. 1. The apparatus of cephalography.

Fig. 2. A pair of cephalograms of the patient

with implanted needles.
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Fig. 3. The geometrical relation for the calcu-
lation of dose around a needle.
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" Fig. 4. The relation between a plane of source
and a plane of calculation.
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Table 1. Dose table
71502 Suzuki Toshiharu RA-2PL
Dose Table ZH= 0.50 CM Unit is Roentgen
s —25 —2.0 —1.5 —1.0 —0.5 0.0 0.5 1.0 1.5 2.0 2.5
2.5 2147.0 2546.3  2947.7 32689 34307 3358.5 3005.2 2542.6 21225 1766.4 1460.1
2.0 2711.8 3399.3 41999 48946 5330.0 5528.1 4514.9 3418.7 2703.8 21624 1733.8
1.5 34125 4603.6 6480.0 8498.9 88289 11922.2 7012.1 4576.9 35209 2686.3 2043.2
1.0 4195.9 6061.3 98356 17746.2 11953.6 11450.6 7660.7 6151.7 5165.1 3468.6 2384.0
0.5 4956.7 7633.86 11711.3 12190.0 10313.0 9010.9  7890.7 9202.9 10200.1 4371.3 2660.4
0.0 5528.0 9109.6 24802.2 120754 9576.7 8808.8  8460.7 8076.1 6789.2 4156.5 2736.8
—0.5 5728.4 10703.9 15091.0 11198.5 9680.9 99452 12557.9 8276.4 5630.3 3842.0 2676.9
—1.0 52236  9451.1 134754 12568.6 10413.5 9757.0 10807.9 9249.6 6363.5 37355 2554.4
—1.5 42%7.1 61165 9113.3 28074.7 12115.1 8805.5 7623.4 8083.5 06455.4 3393.5 2340.6
—2.0 33539 4459.8 6121.6  8874.7 19375.0 8068.8 5626.2 4796.6 3796.2 2749.2 2047.8
—2.5 2647.8 33079 4136.6 5185.7 62052 5145.2 4036.2 3356.5 27539 21956 17452
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Fig. 6. The stercoscopic relation of the planes
of calculation and the needles in case I (Fig. 7)
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DOSE RANGE (R)

1248 1571
1571 1978
1978 2409
2489 3133
3133 3944
3044 4904
4904 6247
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Thed 9897
897 124%6
12456 15677
15617 19732
19732 24834
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Fig. 7. Case I. Male (T, Nj), cobalt needles single plane implantation. the distance 0 to 0 is

1 em in the peripheral scales of each chart.
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SYMBOL DOSE RANGE. (R)
1248 1571
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1978 2489
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B 15677 19732
1973z 248134
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(e)
Fig. 8. Case II. Male (T,, N,), Rn seeds single plane implantation. The distance 0 to 0 is
1 cm in the peripheral scales of each chart.
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Fig. 9. Case III. Male (T,, N,), Ra needles double plane implantation. The distance 0 to 0
is 1 cm in the peripheral scales of each chart.
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Table 2. Dose Spectrum table
Dose Spectrum Table
Symbol Dose Range (R) Volume Unit Volume (CC)-_
1248 1571 2 0.042
B 1571 1978 54 1.123
1978 2489 193 4.014
¢ 2489 3133 392 8.154
3133 3944 523 10.678
D 3944 4964 498 10.358
4964 6247 446 9.277
E 6247 7863 399 8.299
7863 9897 303 6.302
A 9897 12456 245 5.096
12456 15677 186 3.869
B 15677 19732 155 3.224
19732 24834 124 2.579
¢ 24834 31256 57 1.186
31256 39340 18 0.374
D 39340 49513 4 0.083
49513 2317 1 0.021
T T e W EHFEC AR =R M LT\ B DT,
| ZOBRII~FBERNENETHD . fOT, #
! EIR DS E A S RBRT L C, Bl R, &
10- Fag — s . ; ) i
N okt (BHEROR) LB T 5 0 KB
i 'j?%ﬂh i V. DL 5 LTHE b0 (Figl0) o
| o ; | Wi histogram THB. 2L, RBEVX5
%F N i 1 W, MEEOERY 1 2L ThHB. B, Th
N ? _ ¢ histogram %5 A T—AD M EL LT,
- DX 5 i % i3 Balter? (1966) A1 dose-fre-
- . quency histogram :\» 3 TH L STV H 2,
il N A o & o linear 7o histogram THhH5 L, e
L Pl BLuolENRTVC L, EBIEEhEEDLD
. CHET A EVS T EETIRBB I TUL W
5 10 20 0 kmy 0 L,
Fig. 10. The illustration of the Dose Spcetrum. A TIE, FEHOH Dose Spectrum 2 {REL,

Dashed line show the histogram of table 2.
Solid line shows the Dose Spectrum, 4 LogD
of the ordinate means the dose range which
were divided a decade into one-tenth logari-
thmically.
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Fig. 11. Three typical Dose Spectra.
A:  Clinical case. Rn seeds implantation.
B: The ideal case. Homogenous irradiation in
a region and zero dose elsewere.
C: A point source.
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Fig. 12. Dose Specira in clinical cases.
A: Case I (Fig. 7), B: Case I11. (Fig. 8),
C: Case III. (Fig. 9)
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Fig. 13. Three types of implantation.
A: Rn seeds. B: Single plane needles.
C: Doubleplane needles.
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LI B B | T T T 7T

Cmispiog, 0

0l

Fig. 14. The Dose Spectra in clinical cases. T,
& T,. Fine solid-line; needles, without radia-
tion injury. Fine dash-line; Rn seeds, without
radiation injury. Thick dash-line; Rn seeds,
with radiation injury.
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Fig. 15. The Dose Spectra in clinical cases. T,
& T,. Fine dash-line; Rn seeds, without ra-
diation injury. Fine solid-line; needles, without
radiation injury. Thick solid-line; needles, with

radiation injury.
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Fig. 16. Partially combined figure of Fig. 14 and
Fig. 15 shows the relation of critical line
(—e—+—) for radiation injury.
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