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We have already reported a method of calculation and representation of dose distribution in tel-
etherapy by computer on this journal (29, 1047-1058, 1969). The method was economical without lo-
osing any clitical clinical accuracy by using a simple calculation formula assuming the cross section of
the body as ellipse.

After that time, we could purchase a small computer HIDAS 2000 E (4 kW) in our hospital and
the calculation for dose distribution was tried to be applied to this computer.

A main purpose was how easily the computer was used routinely in hospital, and for this purpose
man-machine-system was programmed, that is, the computer asks essential questions from I/0 typewriter
and the doctor replys (inputs) the data to the I/0 typewriter after each question. The questions and
answers are listed in Figure 3, where the numerals surrounded by rectiangles are input (data) and others
which are, questions, representation of dose at tumor in each port and total, and map of dose distribution
in a certain cross section. The word of (CR) or (TAB) parenthesized after each question orders the
doctor to push (CR) or (TAB) key after the answer (input).

The representation of distribution map are first numerals of the decimal point of results of the dose
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at the point divided by the dose at the center of tumor. By this, 0.1, 1.1, 2.1 etc are represented by a

same character 1, but it is not so difficult to differenciate each others in teletherapy.

The calculation formula in computer was already reported, shortly to say, the dose of each point

was calculated by a formula of Dt(A) = Da(F) x fl x £2 x f3 x f4, where Dt(A) means an absorbed dose

at a certain point of ‘A’, Da(F) air dose at the center of determined field, f1 for correction of source-point-

distance according to inverse square law of SA2/SF2, £2 for correction of absorption by tissue between.

the calculating point and source represented by a formula of two logarithmic factors of ax 1070 TAR
[14-cx (d+ex Lx TAR)] (a,b,c,d,c are obtained experimentally), £3 for correction of deviation of the
point from the center of radiation axis by experimantal formula using arctangent of 0.5-tan-! [g(2_~
ASF/L—1)] (g is obtained experimentally) and f4 for cerrection for wedge filter by an equation of first
degree of A1+ A2 (SFtan.~ASF/L). _

The calculation was possible for any source of teletherapy when the coefficients of experimental for-
mula for £2, f3 and f4 were received, and was also possible for any aumber of ports under nine. Rotation
and pendel methods must be simulated by multiportal irradiation under nine ports.

The clinical results for daily treatment were valuable and a sample of result for maxillar cancer

by two wedge ports was shown in figures. Some economical problems and further considerations

HARESFRERESHEE B4 £35

were discussed.
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Fig. 1. Relation among positions of source, cen-
ter of field, center of tumor and calculating
point.
Position of source 5" (Xs, Ys), position of center
of field “F” (Xf, Yf), position of center of tumor
“T” (Xt, Yt) and position of calculating point
“A” (Xa, Ya). L for transverse length of field.
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Fig. 2. Flow chart of the procedure.
Questions are as followings, identification, enlar-
gement factor, area of calculation determined by
4 points, center of patient, center of tumor,
transverse and sagittal radii of the patient,
number of ports, position of source, center of
field, length of field, air dose at the center of
field and filter coefficients, Details are noted
in next figure.
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**% DOSE DISTRIBUTION CALCULATION FOR EXTERNAL TELETHERAPY ir##

]DATE OF _CALCULATION, WAME OF PATIENT, INITIALS OF DOCTOR Etc._I 1)

R(cR) =[1.] &

NAME OF PATIENT

ENLARGEMENT FACTCR

AREA OF CALCULATION  X1(TAB) =[-70. x2(eR) -[To. 3)
Y1(TAB) =|-10. Y2(CR) =|10.

CENTER OF PATIENT x(1a8) =[0.] Y(cr) =[0.] ¥

CENTER OF TUMOR X(TA8) =[2.] v(cr) =[a.] 3!

SAGITAL(CR) =[10.45] 3)

RADIUS OF PATIENT  TRANSVERSE(TAB) =[8.45]
NUMBER OF PORTS neer) =[2] ¥

*POSITION OF SOURCE*®)wuxxCENTER OF FIELD**+3)*LENGTH OF FIELO*3)*AIR DOSE AT
CENTER OF PORT*

S)4FILTER COEFFICTENT*E)

X (TAB) Y (TAB) X (TAB) Y (TAB) L (TAB) DA (TAB) A1 (TAB) A2 (TAB)
NO1 4. 64. 4, 4. 8. 3000, 0.1 =0.1
NOZ2 |64, 4. 4. 4. 8. 3000. 0.1 0.1

DOSE AT CENTER OF TUMOR

DT1 = .24873448E 03 7)
DT2 = .26668151E 03

TOTAL DT = .51541599E 03

LR T T SIS KREEERFERT IR IR XA RA DR R AT R ek Ak h ik khkdkd R S T R T e o gy

* o 1 o *
* 6 o o 2 9 g 7 ‘ *
& 11 2 2 4 0 0o 9 8 *

Fig. 3. Input and a part of output of the calculation. (letters are originally written by Japanese
character ‘‘katakana’ and numerals),

1) Any characters and numerals are usable for identification when under 25 letters.

2) Enlargement ratio for presentation of map can be selected from one of 1., 2., 4., 0.25 and 0.5.

3) Any real numbers by the unit of cm. can be used.

4) Any positive integar under 9 can be selected.

5) Any real numbers by the unit of R can be used.

6) Any real numbers can be used for Al and A2, Al for rate of permiability at the center of field
and A2 for angle of isodose curve. Al = 1. and A2 = 0. when no flter was placed.

7) These doses are calculated and printed out automatically where last two numerals indicate an in-
dex number of 10., for instance in DT1=2487%448E 03means 0.24873448 3 10° — 248.73448 rads.
Any letters which are not surrounded by rectiangle are typed automatically from I/0 typewriter.
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Fig. 4. An example of representation of dose distribution.

: The result indicated in figure 3, two rectiangularly crossing fields using 45 degree wedge filters. Cur-

ves cemonstrating outline of patient and level of percentages compared to the dose of center of tumor
are written manually after the calculation and typing the map were finished.

: The result of anterior one port with wedge filter in A.
: The result of lateral one port with wedge filter in A.
: The result of two field as A with inversed positions (uncorrect positions) of wedge filters
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Fig. 5. Detailed calculation.
The area surrounded by rectiangular dotted
line in Fig. 4A was calculated with intervals of
0.3125 cm (in Fig. 3 and 4, calculating points
were with intervals of 1.25 cm) and represented
4 folds of original measure (in Fig. 3 and 4
the representations were in actual size).

248.73448 rads ThHHZ L&KL, DT 21X L
< No. 2 @ BHEFZ X% W EL 266.68151
rads THHZ L%&RL, DTEDT1+DT 2D
filins 515.41599rads TH B = L &R LT 5.
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