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The Computation of Dose Distribution and its Evaluation by Digital Computer for the

Intracavitary Irradiation of Uterine Cervix Cancer

Takako Machida M.D.
Department of Radiology, National Cancer Center Hospital, Tokyo, Japan

The application of computer techniques to the dose computation have enabled us to improve the ac-
curacy of intracavitary irradiation for the cervix cancer. In this paper, the author presents following works

1) The three dimensional dose computation system for the intracavitary irradiation of uterine cer-
vix cancer which is now in operation at National Cancer Center Hospital is introduced in detail. The
procedures were much simplified and time saving by the use of d-Mac pencil follower.

2) The conception of “Index of Merit” is defined for the purpose of evaluating the quality of dose
distribution. This index can be calculated by the computer. The calculated index showed good corres-
pondence with clinical experiences.

3) The quantitative estimation of radiation injury on the rectum and bladder was tried by the difi-
nition of “Index of Radiation Injury”. This index can be calculated by extracting the dose matrix con-

fined within the target volume. Further study is required to ascertain the usefulness of this index.
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Fig. 2. Reprint from Reference 8)
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Fig. 4. Computer Print-Out of dose distribut-
ion for a standard arrangement of Cobalt
tubes of the intra-cavitary irradiation ther-
apy for cervical cancer. The lowest point of
tandem is defined as the reference point.

Dose Distribution in X-Y plane including the
reference point

Dose Distribution in X-Z plane including the
reference point
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Fig. 5. Dose-Volume Relationship of the int-
ra-cavitary Cobalt therapy for a cervical
cancer

Total volume at each dosage level is obtained

by integrating the isodose area from 14 pla-

nes calculated every lem.
Source: ovoids “Co 20mcix 2
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Treatment time: 24 hours
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Table2. Index of merit for the intra-cavitary irradiation therapy of a cervical cancer
Index of merit= hot-spot (volume irradiated more than 15KR) feffective Volume

(volume irradiated more than 6KR)

Treatment time: 24 hours

Case | Cobvalttube| | [ 6~7 |7~8 ] 810 |I0~15]16~ |efiecive IO@EOFmEr | ]
number |arrangement | fandem lovoids | ot | ke | kr | kR | KR volun‘1e m%ex'??”ﬁrsei%? Remarks

\ (mci) | (mei) )
110837 | | w—- [20x2 | 2052 | 76 | 50 | 74 | 65 | 52 | 317 | 36.9 | 164

As
W75 |\ we [20x2 | 20x2 | 73 | 41 | 70 | 60 | 67 | 301 [385 | 186

A} —

This arrangement

113656 | N - | 20%2 | 20%2 cold ot tags Tram Bk

v ) - in the cervix, N
112936 ‘.‘ #eo |20%3 [ 20x2 | 70 | 70 | 97 [109 | 98 | 444 | 466 | 22.1

Al
110508 V,' w203 | 20x2 | 88 | 66 | 91 | 111|108 | 484 | 47.2 | 23.3

A)
110258 ‘\‘ We-- [ 20x3 | 20x2 |141 |65 | 75 | 55 | 79 | 415 [ 32.3 | 190

'l
110966 | § 4=« | 30x2 | 30x2 | 12183 [ 117|143 | 141 | 605 | 469 | 233

1

This table shows only the signal number from the computer print-out, and true irradiated
volume is as follows:0.106x<1.0em? x Signal Number
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Fig. 7-1 A Radiograph of Rectum
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Fig. 7-2 Dose Distribution at X-Z plane inc-
luding the reference point. The center of
external ostium is defined as the reference

point.
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Fig. 7-3 Dose Distribution within Rectum ex-
tracted by means of d-Mac contourization
from Fig. 7-2.
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Fig. 7-4. Dose-Volume Relationship with a re-
ctum due to intra cavital irradiation for a
cervical cancer

Volume at each dosage level was obiained by

integrating the isodose area included in a re-

ctum from 8-11 planes calculated every 0.5cm
source: Cobalt tube
treatment time: 24 hours

V. SERRERSEE L BERY Lith bl 5 o &
HLETHD (HT7—1),

DB O EHRGE 1 % o B LT e
fo. BESIAA v 2 =BT, F AREIFA
K, A F — iR dBER T o Tunicw, &
T, T, EATH RO 2 Mo XH#ER
ki, HekEkEARRGEL, FoRR, G, BT
L b, B Bl ORIE) BB e EL, Eido
TR & IR 1 emd: oo T ¢ IS4 e i DU S 4 2
FLUZ R I U C RS R SR A R b1z,

Wiz, = F AR ARE, B ERR (46
1380% = v I+ vHA, HEKT 2 EICHR
L#50ce) # AhT, BoOLEToM % & A T
1 eI BT O FFR MRS 2 T 7, Rl L
T, #WETo, BEHREIIBHER L KD ThH
B, THELIMELT, BRI
Kotz (M8—1, K8—2). s, HiE



42 B O R 2 e lE Wi30% 1R

A ARTH B 0T, MEERREY L <
SaaEm L, FBEoFH I TEl; o R
AL Rws o EnTtE LS.
3) N & B o SRR AR o FoR &
Eizh 4
Fig. 8-1 Cross section tomography ol pelvis
for the purpesc of computer analysis. Both
bladder and rectum are filled with contrast

media.

i

)
('/! i
A

A sketch of cross section radiography at the

level R,.
%2 Rectum

Cobalt fube e
Bladder Qﬂmm
\\“HH_ _#////
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Fig. 8-3 Dose-Volume Relationship within a
bladder due to intra cavitalirradiation for
a cervieal cancer
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Fig. 1. d-Mac Pencil Follower is constructed
with Reading Unit and Electronics Console. |
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Volume at ecach dosage level was obtained by
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Table 3. Index of Exposure of Rectum by the intracavitary irradiation therapy of a cervical cancer
Index of Exposure=Volume exposed more than 6KR/ total volume of Recturm %1000

| Cobalt tube |, _ | .| N I L | 8.0 | total | Index
Case | arrangement |0 }2{1{ 02"—" i 1?'0 23'0 3?'0 | 4(’0 | 52'0 ‘ 62'0 ! 7‘,'0 ! |volume| of
[tandem | ovoids | 0.5 1.0 | 2.0 3.0 4.0 5.0 i 6.0 7.0 | ] 100 | of o=t

|t | 8.0 KR|Rectum | sure
__'i_'('ﬁiC) (mCi) Ini e . e | Py =
A 50xs | 507 | | 13| 728 | 220 19 | 4 | 2 | o] 1| 1102 | 2.5
| i | |
|

61017 | 720 | 160 | 27 | 20 | 4 | 4 | 1 ‘ 2| ae | 3.2

B i20><2 !zoy |

C 30><2 30> 2 347 | 557 162 67 38 10 14 2 I ilQT | 13.4

Tlm figure ‘hO'\s onl» the Signal \umh(l from the Computer print-out, and true prmcd
volume is as follows: 0.106 x 1.0cm® x Signal Number
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Table 4. Index of Exposure of Bladder by the intracavitary irradiation therapy of a cervical cancer

Index of Exposure = Volume exposed more than 6KR/total volume of Bladder 31000
| Cobalt tube ! . p [ Py - _'
. N OKR| 0.5| 1.0| 2.0 3.0 4.0 5.0/ 6.0 7.0{ 8.0/10.0,15.06| total :

Case | @rrangement ) ) ) ) ) NN YL volume | Index of
mandenl’ovodds 0.5| 1.0| 2.0 | 3.0 4.0 5.06.0 7.0 8.0010.0115.0 KR|of Bladder Exposure
O (MO | sral oma | sl m | o I I T 1 T 1 I

A | SROV ) | 219 753 | 09| 62| 14 ‘ I I It 0

B 20x 2 |20x2 23| 451 | 398 | 122 | 40 (18|12 | 8 [ 7| 5| 6 E ' 1090 23.9
c |30x2 [30x2 26| 436 | 265| 98 | 56|23 /21| 9|10/ 6| 3| 1003 48.8
D |20x3 31| 412 | 339 | 100| 42 (25| 8| 7| 6| 5| 3 ‘ ‘ 978 1.5

This figure shows only the Signal Number from the Computer print-out, and true exposed

volume is as follows: 0.106 x 1.0cm?® x Signal Number
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