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Epidemiological Study on Patient Exposure to Medical Radiation
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1. Epidemiological survey on detection of radiation risks: In a retrospective study on medical
irradiation and leukemia, leukemia patients have more frequent histories of fluoroscopic examination
than controls, which may indicate that frequent fluoroscopic examination is related to late induction of
leukemia. However there is no evidence of an increase of chest malignancies among patients with
pulmonary tuberculosis treated by repeated artificial pneumothorax.

9. Risk estimation in X-ray mass survey: Radiation risks in stomach mass. X-ray survey in
Japan of 1970 were estimated as 8.8% of benefits obtained this year. This risk rate could be reduced
to 0.49,, if several factors on mass survey including technical problems would be improved. In chest
mass survey for pulmonary tuberculosis, the risk rate was calculated to be 1.99, of benefits.

3. Factors related to patient dose: Of factors related to patient dose, beam limiting mechanism
of X-ray TV set, benefit rate of health insurance, aitention to radiation protection in general
physicians, actual X-ray work of practitioners offices, popularization of supervoltage radiography of the
chest, and retake rate of X-ray films were studied. In patients jointed to a high-benefit health insurance,
X-ray examination tends to be more frequent than in patients jointed to a low-henefit health insurance.

4, Clinical judgement and indication of X-ray examination: Patient dose is appreciably in-
fluenced by a clinical judgement whether X-ray exarnination recuested is really necessary or not for
the patient. About 2,000 cases requested for GI tract X-ray examination were carefully reviewed.
In 109 of these patients, no necessity of X-ray was recognized.

5. Abdominal X-ray study in childbearing age women: Only near a half of female patients in
childbearing age was checked for menstrual cycle at the time of X-ray study. Females of 20 to 29
vears old with hyperemesis may be requested for GI X-ray examination,

6. Irradiation of fetus: Radiodiagnostic histories during pregnancy were surveyed in 1,485

pregnant women. Of these, 22% were X-rayed in any time of the entire gestation period. The
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fetus was irradiated with radiation of 61 mrad in an average, which correspond to radiation dose in-

ducing 19.5 excess leukemias among children until 10 years old.
7. Radiotherapy for benign diseases: Proportion of radiotherapy for benign diseases in Japan

has gradually decreased. At present, about 109% of patients in radiotherapy department have a benign

disease. ‘The genetically significant dose contributed from radiotherapy for benign diseases is estimated

to be 0.49 mrad/person/year.
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Fig. 1 Comparison of Frequency of Fluoroscopies
in Leukemia and Control Groups: A Retrospec-
tive Survey
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Table 1 Cause of Death: A Followup Study on
Patients with Pulmonary Tuberculosis in 4
Sanatoria in Niigata Prefecture, Japan

Y Pneumothorax| No-Pneumo-

\ Group Group thorax Group

N 3 8
Cause : gl d | = | 8|~
of Death ™ | % g |3 g3
; e EI [<TI N = = | = =

P N

Tubereulosis B EA R R
e Benign 25| 7|32|18| 119
‘Chest Malignancies* | 0| 0{ 0| 3| 1| 4
Other Malignancies**| ( | 1 L 3 1| 4
Unknown 210 2 1 01
Total 52 |13 |1 65|35 | 5|40

# Including leukemia and malignant lymphoma.
#% Actually stomach cancer only.

Table 2 Comparison of Observed and Expected
Number of Chest Malignancies: A Followup
Study on Patients with Pulmonary Tuberculosis

~ Group Pneurnothorax | No-Pneumothorax
\ro F Group Group
S{algzaﬂ\\ Observed Expected Observed Expected
Esophageal ‘
Cancer 0 0.7 1 0.5
Lung
Cancer 0 1.6 1 1=k
Breast ‘
Cancer 0 0.4 1 0.3
Leukemia 0 0.4 1 0:3
Total 0 3.1 4 2.2
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Table 3 Estimation of Radiation Risks in
Stomach Mass Radiography, Japan, 1970

A P Estimation of Risks
e opulation
C]gss (p:ms) Leukemias C?;l:;‘::s
—39 750 10.9 5.7
40—49 759 10.6 5.5
50—59 476 6.0 3.1
60—69 196 2.0 1.0
70— 24 0.2 0.1
Total 2,205 29.7 15.4

Note: 1) Mean Bone Marrow Dose: 370
mrad/exara (Hashizume et al, 1969)
2) Mean Leukemia Induction Rate:
1.6/10%rad/year (ABCC)

FMEFF 1M & BEAIEL BB . C bRt
% &, Table 4 {ZiR3 2 & < BBFI4S4ERE o F it
RED VR 72f0fEE VS ticks, —
Kz oFe RSBmOk, 540 FEET
BEMEShZEL 1,028 THBOT, |50
AZEAY » DB L THD.

V) KBS OFIL & ek

Rk U TR e £ 2 T 2% . IRF434E
BT BEBENIEAEBEE T 3,8545 T, chic
IDTRRERI, BT 5 &S o5 skl
LNFFEDAFE39,3874THB . = hick Lkt
BRERIC XD TBEL B L P h B 4T, 715
RT3 1) B A I HEIEA6, 7 O fil o0 T B
7, FWERNC X 5H%7, WEHTE 670TLEF
TS0R LIRS, TOB/EAY » bOW 1.9%1C
5.

V) il DfEME & o K
BAROFACBI LT, I CRPIXUD—IEY

231—(61)

REBS R TS HSRFIRORANL, KT
R E2TH B S B RSB C iR EE 2
DN ECHECEDOREAERREDB = L ThD
- CORANCTS LcE6, ediofRiRs ok
SHREMRERA DTN TH S 5 2. = DR
XL TRB BRI Tl at, s bk
DHEDREGEE L KT 20 —FThs 5.

Fieb b EEFRHOREYE 2 ThE 5. &
W X 5 LIAF142~46 DL 5 2 4ER D EP
WZEFRE IR DO FEFNIH 4006 Ak TH 5. {5
K ERFETDANT NTEEEFI LIz e LT,
BHAR = & LB b 2 OISR R
DB & PLBEFIICE A~ THiZe o JefFih 1,000km
D EHATREH ORI & 70 b, = o 5 4ERE%
ATk 192,500 E DT ie b b FS L7 B . &
DK 2, 7498 DAEFEDRERENCY b, \doig &
DAL TBFRRER A Ul EEL T I, —
75 & ORI 351+ B EPA kg Esac X 5381
2354 C LREFIRED 8.5%CTH D . Wik LTH
By AR X B BIAIFIEE D 4 ~24% &\~ 5 250
ERMRTTL S,

S CTCRIRMIE R EMAS T ook, Bk
I CR P RELbE TR MEC T 5%
IR LT B8, ik B Uleds
L2 TEN

vi) JERREEIR A D R0

BAHHRERRIE D FREEE BORFIRIC B > [k
19, FEFAYE X O BRI T X o C iR,
T%%@f,ﬁﬁmcmiﬁtm¥®£$ﬁﬁ£
&Eﬁ.ﬁ%ﬁ%%@%ﬁﬁ%i%a,ﬁﬁgb
BRI & WL S T h B R T %, ~A2BE
ZRAT 5, MEEEEBRE L EET S, 40

Table 4 Benefits and Radiation Risks in Stomach X-ray Mass Survey in Japan: Summary

Benefits Risks
1. Detected Stormnach Cancer 2,423 1. Leukemias 30
Curable 1,042 2. Other Cancers 15
Incurable 1,381 3.  Shortening of Life Span 16
2. Ulcers and Polyps 39,690 4. Genetic Deaths 31
3. Other Diseases Detected 110,250
Life-saving by Mass Survey 1,042 Deaths from Radiation 92.
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nation among Patients jointed to Different He-
alth Insurances.
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Table 5 Reasons for Request of GI Tract X-ray Examination, Niigata University, 1973

Males Females Total
Reasons for Request |
No. b4 No. i % No. %
. 1. Clinical Signs 552 47.7 544 69.0 1,096 56.3
A: Clw.lthl 2. Laboratory Findings 50 4.3 34 4.3 84 4.3
Si;:'a 3. Followup Study 239 20.7 84 10.7 323 | 16.6
4, Special Examination 75 6.5 38 4.8 113 5.8
1. Therapeutic Request 9 0.8 11 1.4 20 1.0
B 2. Large Film Study in SMS*¥| 128 11.1 56 7.1 184 9.5
o Health Examination®” 80 6.9 9 11 8 | 45
Sizns 4. Epidemiologic Indication 8 0.7 5 0.6 13 0.7
5. Request from Patient 16 1.4 T 0.9 23 1.2
Total 1,157 100.1 788 99.9 1,945 100.0

# Stomach Mass_Survey., ** A so-called ““human dock examination’.
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Table 6 Inquiry on Indication of GI Tract X-ray Examination, Niigata University, 1973

Age Class of Number Indicative of Idnication Non-indicative of X-ray Study
Patients Examined X-ray Uncertain Males Tt Total
0—19 58 32 § 6 12 18 (31.0%)
20—29 226 144 22 34 26 60 (26.5%)
30—39 319 242 31 23 23 46 (14.4%)
40—49 496 425 33 20 18 38 ( 7.6%)
50—-59 389 357 17 7 8 15 ( 3.9%)
60— 457 412 25 11 9 20 ( 4.4%)
Total 1,945 1,612 136 101 9%

* Percentage indicates a proportion to number examined in each age class.

197 (10.1%)*
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Fig. 6 No-indication Rate in X-ray Examination:
Sex and Age Distribution of Patients
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Table 7 Distribution of Menstrual Cycle at the Time of X-ray Study: 15—44 Years Old
Female Patients, Niigata University, 1973
~—__ Days aflter Menses
. Class — 0—10 11—20 21—-30 31— Total
15 — 19 12 (23%) 18 (35%) 10 19%) | 12 (23%) 52 ( 100%)
20 — 29 71 (24%) 101 (34%) 75 (25%) 49 (17%) 296 ( 100%)
30 — 39 82 (26%) | 112 (35%) 98 (31%) | 25 ( 8%) 317 ( 100%)
40 — 44 42 (35%) 46 '(39%) |2 (18%) | 10 (8%) 119 ( 100%)
Total 207 (26%) | 277 (35%) | 204 (26%) | 96 (12%) | 784*( 100%)

* Three cases of operative menopause were excluded.

Table 8 Distribution of Menstrual Cycle at the Time of Xeray Study: 15—44 Years Old Female Patients

— Days after Menses| | ‘

Xoray Ex ammatwn — 0—10 11—20 } 2130 31— Total
Upper GI Tract 156 (27%) | 204 (35%) | 161 (28%) | 65 (11%) 586 ( 100%)
Barium Enema Study 20 (30%) 18 (27%) 23 (34%) 6 (9%) 67 ( 100%)
Sy ystemm 16 (20%) | 24 (44%) | 8(15%) | 7U3%) | 55 ( 100%)
§apy Lt 12 (20%) | 25 1% | 12 (0%) | 12 (0% | 61 ( 100%)
Others 3 (20%) 6 (40%) 0 6 (40%) 15 ( 100%)

Total 207 (26%) 277 (35%) | 204 (26%) 9 (12%) | 784 ( 100%)
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HE VA< T

b, BEKRIERZES. - DR BH2oELLITF
"CURAEIRBIIN D LoD R & 40 351 I X
BEZTTCBAREMELN DD EH LT, BARR
MBEZOFAIC L5 &, FriRH O t:o HfEH
298K LAF & 305k LA b & Clk—i e En Ho
T, 20~295% CIL A 31 H B -8 A17.9%, 30
~39%% TIX 9.4%, 40~445% Tk 4.5% TH>
fo. F LARERIC )2 b In e X ikt
ZGTc LT, A B DR ARSI
A B 500, & OERIIRC AT 5
CERTHERD., LA Table9 DF — 2 —
AR DOTF -2 —LFRAE FE THEEELD
&, Table 9 X\ Lotk AR © —
R AR Ll E v b dnhic .

—J5 B XA 2 i e ki i o E

Table 9 Distribution of Menstrual Cycle at the
Time of X-ray: 2 x 2 Table

“——___Days after Menses
Age Class —

Younger Group (15—29) 287 (17 5§ ) 348

0—30, 31— | Total

Elder Group (30—44) 401 (8. Ufa) 436 |

Total 688

<w2%>?ﬁ

=16.2 p=<20.01
Even females of 15—19 vears old were excluded
from the statistical consideration, the significant
level remains the same.

RS TARDE, Fig. T DL, M X
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Fig. 7 Distribution of Complaints in Patients
Received Upper GI Tract X-ray Examination
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Table 10 Survey on Radiodiagnostic History
During Pregnancy Classification of Pregnant

Women

Age Class | Primipara | Multipara Total
—19 12 2 14
20—29 660 507 1,167
30—39 95 180 275
40-—44 0 4 4
Unknown 14 11 25
Total 781 704 1,485

AREZHEREEME E35% 45

PRIMIEARA MULTIPARA
100 10 1 M. or CASES 1 10 100
EH_ E : crI:Exf»]wrnnnn :: h—-zl
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Fig. 8 X-ray Examinations in Pregnant Women

Table 11 Frequency of ¥-ray Examination
During Pregnancy, Niigata, 1973

Stage of Gestation
(ml)nths) 0_'3 3"""6 6_9 9_

Plane Abdomen 2 2 40, 27

:;“ Pelvimetry 0 0 1 10
bi Upper GI Tract 4 2 0 0
é Chest 31 5 28 14
- Total oy 530 (5.71((6..507.16)
Not X-rayed 1,353 1,305 983 661
Total 1,390 1,384] 1,052 712

C) %

ETXHBMAE O N X 5L Fig.g o =k
< RERER CIRHLE R & BB Z R < 23,
EhOHENIIERER 7814 130 (16.6%),5%
PERG 7047 1344 (19.0%) TRREERHCLL5E-
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Table 12 Radiation Dose of Fetus During
Maternal Radiography

Stage of Gestation(months)
X-ray Examination

0—3|3—6|6—9]| 59—

mrad| mrad| mrad mrat
S 0.48 1| 1 1

15 210{ 1,000| 1,300

Upper GI Tract

Examination
Ei‘f Abdomen 70, 230, 280 590
Pelvimetry — — | 1,800{ 1,800

ChC A 250|  955(13,028]33,944

Number X-rayed 1,390 1,384] 1,052 712

Average Dose per
Fetus 0.2

0.7] 12.4] 47.7

Average Dose per Fetus During Entire Period of
Pregnancy : 61 mrad
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Table 13 Survey on Radiotherapy for Benign
Diseases, Japan, 1970

Diseases Irradiated for | Number |Percentage
Keloid 329 25.8%
Hemangioma 324 25.4 |
Eye Diseases 117 9.2
Skin Diseases 261 20.4
Lymphadenitis thc 84 6.6
Others 162 12.7

Total 1,277* 100.1

* 445 unknown cases were excluded.
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;
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o
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Fig. 9 Tendency of Radiotherapy for Benign
Diseases, Japan
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Table 14 Estimation of Genetic Significant Dose

Contributed from Radiotherapy for Benign Disea-
ses, Sex and Age Distribution

mrad/person/year
Age Class Males Females Total l
0—14 0.0652 0.0841 0.1493
16—29 0.2182 0.1107 0.3289
30—44 0.0015 0.0087 0.0102
45— 0.0001 0 0.0001
Total 0.2850 0.2035 0.4885

Table 15 Estimation of Genetic Significant Dose
Contributed from Radiotherapy for Benign Disea-
ses: Disease Distribution

mrad/person/year
Disease Irradiated for GSD %
Keloid 0.1734 45.5%
Hemangioma 0.2941 60.2
Eye Diseases 0.0000 0.00
Skin Diseases 0.0050 1.03
| Lymphadenitis thc 0.0002 0.04
| Others 0.0158 3.23
| Total 0.4885 | 100.00 |
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