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Estimation of Population Doses from Radiation Beam-therapy

I. The Number of Irradiations, Fields and Patients

Tadashi Hashizume, Hideo Matsuzawa, Takashi Maruyama,
Kiyomitsu Kawachi and Yukio Tateno*
Division of Physics and Division of Clinical Research, National Institute of Radiological

Sciences*, 9-1, 4-chome Anagawa, Chiba, 260, Japan

Research Code No.: 302

Key Words: Popu!a..t:';:; a.:!;(-:.w, Medical exposure, Radiotherapy,
Nation wide survey

A nation wide survey was made on the annual number of irradiations, fields and patients for the
radiation beam therapy, as a programme of population dose estimations from medical exposuresin Japan
the survey was conducted throughout Japan for a thirty consecutive day period in October and
Novernber 1978. The annual number of irradiations and fields was evaluated by multiplying the
number per month obtained from the present survey by the product of the sampling rate and the response
rate. The number of patients was estimated using the number of new patients on whome the beam
therapy was started during the survey period.

The annual number of irradiations was 0.836 million for males and 0.939 million for females, with
a total of 1.775 million. The annual total number of patients was estimated to be about 36 thousand
for males and 41 thousand for females, with a total of 77 thousand. The average number of irradiations
per patient was about 21 times and the average number of fileds per patient was about 2.4. The
percentage of irradiation numbers by beam therapy unit to the total numbers was 55.3% for *Co units,
389, for high energy X-ray units, 6%, for high energy electron units and 0.79%, for conventional X-ray
units. The number of irradiations, fields and patients by sex, age-group, type of diseases and type of
radiations is tabulated in the article. 'The number of patients treated by beam therapies is compared

with the number of cancer patients.
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Table I Number of medical facilities sampled and rate of answered questionaires.

| Group of facilities All f(a)gi:fities rampled @ | ¥X® | Ratior @ 5Q
" A Chccelemior) 08 | s 0.5 1.00 0.500
|-'i§f?;5§) o 558 223 0.4 0.86 0.344
| C (Other than A and B) | 342 103 0.3 0.66 0.198

* Ratio of the number of facilities answered questionative to the number of sampled facilities.
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Table 2 The number of patients, irradiations and fields beam therapy durind one month.

Male
Age group Disease
A B c D E F G | H Total
s P 10 | 0| 10 10| 20| 20| 100 10| 280
[ 1 30 0 200 70 185| 190 | 1,150 | 1,610 | 3,335
. p 10 20 10 20 | 10 50 | 30 90 240
b 1 75 350 40 280 | 110 740 330 | 1,240 | 3,165
P 10 50 60 100 | 20 80 80 120 520
Al = 40 | 620| 740 1,610 180 1,360| 920 | 1.675| 7,145
o P 10 130 | 220 530 60 110 140 | 260 | 1,460
T 1 50 | 1,870 | 2,775 6,780 | 610 | 1,730 | 2,290 | 3,040 | 19,145
P 10 160 | 410 | 980 70 150 160 | 200 | 2,140
g i 60 | 1,890 | 5,000 | 14,270 | 740 | 1,760 & 2,280 2,780 | 28,780
P 10 40 130 230 | 30 70 40 | 50 600
P a1 a5 | sa0| 1090 | 820 320 890 440| 650 | 7.965 |
P 60 | 400 840 | 1,870 210 | 480 | 550 | 830 | 5,240
Total 1 | 280 | 5,260 | 10,745 | 26,130 | 2,145 | 6,670 | 7,410 | 10,995 | 69,635
I F*ed 70 | 5501 1,200 2,790 240 | 730 8751 1,310 7,765 |
Female !
Age group Disease [
A | B [ C D E F | G H | Total
oY ! 3 30 10 0] (2) 0 10 40 70| 180
I*| 110 | 75 80 20 130 60| 475| 1,025 1,975
500 P 10 10 (D 10 20| 2] 20| 8 170
1 25 125 25 90 | 340 | 525| 350 | 1,030 | 2,510 |
gy P 20 30 40 50 380 | 320 40 160 | 1,040 |
- 1 60 290 | 340 140 | 5,940 | 3,940 470 | 1,940 | 13,805 |
oo LT 10 60 80| 85| 650| 750 80| 310| 2,080 |
I 70 630 | 1,150 | 1,990 | 8,830 | 10,025 | 1,000 | 4,370 | 28,065 |
N B 10 60 | 130 | 240| 300| 790 80 | 190 | 1,800 I
1 60 750 | 1,690 | 3,220 | 4,660 | 10,610 | 1,550 | 2,410 | 24,950 |
g P 10 40 70 80 50 230 30 10 550 |
- 1|2 520 | 830| 925 580 | 3,100 | 370 | 630 | 6,975
P 90 210 | © 830 | 520 1,410 2,120 200 . 850 | 5,820 |
Total 1 330 | 2,380 | 4,110 | 7,080 | 20,480 | 28,270 | 4,210 11,400 | 78,280 !
F¥4 90 280 | 4401 7401 2,040 3,370 4251 1,275 8,660

P*: The number of patients, I**¥: The number of irradiations; and F##¥; The number of fields.
A: Non malignant, B: Malignant neoplasm (M.N.) of buccal cavity and pharynx, C: M.N. of
digestive organs and peritoneum, D: M.N. of resperatory system, E: M.N. of bone, cone, connective
tissue, skin and breast, F: M.N. of genito-urinary organs, G: Neoplasms of lymphatic and maema-
topoietic tissue, H: M-N. of other and unspecified sites.
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Table 3 The annual number of irradiations and fields for beam therapy (x 10%)
Male
Age-group
A | B c ‘ D E F G H | Total
it F I 0 3 1 2 2 22 22 53
I 4 0| 24 8| 22 23 | 138 193 412
15—29 F 2 5 1 3 1 11 5 21 49
' 1 9 | 42 5 34 13 89 40 149 381
. ¥ 1 7 11 2“4, 3 18 14 23 101
1 5 74 89 193 21 163 110 201 856
4559 F L 22 36 92 8 22 32 46 259
I 6 224 333 814 73 208 275 365 2,298
60—74 F 2 25 71 176 11 22 26 36 369
I 7 227 600 | 1,712 89 211 274 334 3,454
75— F 1 7 22 39 4 13 6 9 101
1 3 64 239 374 38 107 53 78 956
Total F 8 66 144 335 29 88 105 157 932
I 34 | 631 1,290 | 3,135 256 &01 890 1,320 8,357
Female
Age grouy |
A | B ¢ | b E | F | @ H | Total
- F 3 1 1 1C0.2) 2 1 7 14 29
1 13 9 10 2 16 7 57 123 237
o F 1 1 1C0.2) 1 3 6 4 13 29
I 3 15 3 11 41 63 42 124 302
Sy [ 2 4 5 9 70 60 5 28| 183
I 7 35 41 99 713 473 56 233 1,657
15—59 F 2 9 14 25 111 142 12 60 375
I 8 76 138 239 1,059 | 1,203 120 524 3,367
60—74 F 2 13 22 40 51 151 16 32 327
1 7 90 203 386 560 | 1,273 186 289 2,994
- F 1 6 11 14 8| 4| 7 6 97
I 2 | 62 100 111 70 372 44 76 837
Total F 11 34 53 89 245 404 51 153 1,040
I 40 287 495 848 2,459 | 3,391 505 1,378 9,394
Table 4 The annual number of irradiations by sex and type of radiations (< 10%)
$°Co (%ofggk)\%) ((;(ngk)é) HE. X Electron Total
N 438,600 1,300 2,500 355,700 37,600 835,700
Male
% 52.4 0.2 0.3 42.6 4.5 100
N 543,600 700 8,800 314,500 71,800 939,400
Female
% 55.3 | 0.1 0.6 37.8 6.2 100
HE-X: High Energy X-rays
Electron: High Energy Electron
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Table 5 The annual number of patients by sex, age-group and type of disease.
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i Male
Age-group
A B C D E F G H Total
0—14 100 0 80 80 120 110 90 790 1,370
15—29 100 150 100 100 50 380 230 730 | 1,850
30—44 100 310 460 760 170 560 620 860 3,840
45—59 90 820 1,520 3,800 420 750 1,030 2,000 10,430
60—74 100 1,120 3,000 6,500 530 1,000 980 1,370 14, 600
75— 110 280 770 1,540 200 530 290 360 4,080
Total 600 2,680 5,930 12,790 1,490 3,330 3,240 6,110 36,170
Female
Age-group i
AP B C D E F G H Total
0—14 300 70 60 10 80 80 300 500 1,400
15—29 110 40 (3 60 90 120 120 540 | 1,080 |
30—44 210 220 300 290 2,400 2,500 230 1,190 7,340
45—59 100 440 520 940 4,400 5,500 520 2,200 14,620
60—74 100 500 900 1,600 1,760 5,800 440 1,340 12,440
75— 110 250 490 620 360 1,700 260 190 3,980
Total 930 1,520 2,270 3,520 9,000 15,700 1 ,870 5,960 40,860
Table 6 The number of patients and irradiations in the order of their magnitude. ( x 10%)
Male 3 Female
Disease Patient | Irradiation Disease Patient | Irradiation
M.N. of trachea, bronchus andlung 84 2,006 | M.N. of cervix uteri 123 2,718
M.N. of oesophagus 44 998 || MLN. of breas 86 2,215
M.N. of larynx 27 685 | M.N. of trached, bronchus and lung| 22 499
M.N. of brain 21 526 | Secondary M.N. (unspecified sites)| 20 462
Lymphosarcoma and M.N. of brain 15 371
: ) 18 493
reticulum.cell sarcoma Lymphosarcoma and reticulum-cell ‘
Secondary M.N. (unspecified sites)] 14 362 | sarcoma 11 312
M.N. of bladder 13 289 | M.N. of nose and ear 11 267
M.N. of testis 10 288 | Other M.N. of urerus 10 2483
M.N. of tongue 8 154 || M.N. of oesophagus 10 243
(Non malignant 6 34) || M.N. of ovary, fallopian 10 239
(Non malignant 9 40)
M.N. Malignant Neoplasm
B3 2 Ao FEEO bERw, ok T EEHREEEZ O EROBERL, BTH
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Table 7 The ratio of irradiations for female to the number of male by type of diseases.

R T p | E F | @ g | Total’
Female/Male \ 1.18 1 0.45 0.27 | 9.6 | 4.2 | 0.57 | 1.04 | 1.12-
Table 8 The number of irradiations and fields per patient and the number of -
irradiations per field by sex and type of diseases.
‘ A 1 B ‘ C D E F G H Mean
/P 5.7 | 23.5 | 21.8 | 24.5 | 17.2 | 24.1 | 27.5 | 21.6 | 23.1
Male /P 1.1 | 1.4 1.3 1.4 | 1.5 | 1.6 | 1.5 1.5 1.5
1/F 4.1 14.2 16.4 16.9 18.7 13.6 ' 13.4 15.4 15.4
/P 4.3 | 18.9 | 21.8 | 24.1 | 27.1 | 21.6 | 27.0 | 23.1 | 23.0
| Female F/P 1.2 1.4 1.4 1.5 1.1°| ‘1.8 | 1.6 1.6 1.5
- 1/F 49 | 17.0 | 15.2 | 16.4 | 15.1 | 15.9 | 17.3 | 13.6 | 15.6
P: patient. F: TField ‘I:  Irradiation
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Tahle 9 . Comparison of percentage of irradiation
~ number with various types of radiations for 1978
to that of 1971.

| %0Co _‘E[E-X‘Elﬂ:trﬁn C'_’;;V' Total

1971 (@) | 63% | 18% | 12% | 7% | 100%
1978 (T). |55.3 |88 { 6 | 0.7./100%
Ratio(T/P) | 0.88 2.1 0.5 | 0.1 i

HE-X: High Energy X-rays

! _Electron:

High Energy Electron

Table 10 The annual number of cancer patients
_ and the annual number of patients treated with
~teletherapies by sex and age-graup.

Age- _ Male - Femalgl ,
- gowp | cp I' RT cP RT |
“0—14| 1,550 [ 1,270 & 1,400 1,100
15—29 | 2,160 | 1,750 | 2,920 970
30—44 | 8,380 | 3,740 | 13,930 | 7,130
45—49 | 27,880 | 10,340 | 27,200 | 14,520
60—74 | 51,900 | 14,500 | 37,400 | 12,340
75— | 21,850 | 3,970 | 17,160 | 2,880
j Total 85,570 | 100,010 | 39,080

113,720

e e -

.__CP: Number of cancer patients
RT: Number of patients treated by teletherapy

Table 11

The number of cancer patients and

the number of patients treated with telethe-
rapies by prefecture. :

Prefecture CP RT RT{CP |
" Hokkaido | 7,320 2,890 0.395
Miyagi 3,310 | 1,920 0.580
Yamagata | 3,120 820 0.263
Kanagawa | 6,900 | 1,580 |  0.229
_ Aichi 9,110% | 4,670 0.513
Osaka 11,640 4,260 0.366
Hyogo 7,950 1,370 0.172
Tottori 1,170 960 0.821
Kochi 2,000 1,300 0.650
“Fukuoka 7,390 | 3,230 0.437
Saga 2,020 340 0.168

.. CP: Number of cancer patients
" RT: Number of patients treated by teIethempy
* Estimated from data. on Napoya city. .
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