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SUMMARY

All large hospitals and 40% of the small hospitals
and clinics in Hiroshima and Nagasaki cities were
surveyed for the X-ray examinations they
performed during a 2-week period in 1974. The
frequency and type of X-ray examinations
received by members of the RERF Adult Health
Study (AHS) and thé RERF Life Span-Study
(LS8) extended, excluding AHS (Non-AHS),
were compared with the general population in
each city. Radiologic exposures of patients at
hospitals and clinics were most frequent among
the general populations. The number of patients,
examinations, and exposures per caput per year
in each population were estimated. Since the
age distribution differed among the three popuia-
tions, comparisons were made only after
correcting for age. On a per caput per year basis
exposure frequency was relatively high in the
AHS and low in the general populations, a
reflection of the greater number of patients in
the AHS than in the general populations. Non-
AHS males in Nagasaki had a higher X-ay
examination rate than did the AIHS subjects.
The others in the Non-AHS did not differ
appreciably from the general populations. There
was no difference among these groups according
to body sites examined.
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INTRODUCTION

Medical X-ray is the most frequent “contami-
nating”’ source of ionizing radiation exposure
for man, Late effects of the ionizing radiation
are still being detected 30 “years after the
Hiroshima and Nagasaki atomic bombs and
whether these effects have been due entirely to
the A-bombs must be determined. Some of the
doses received by the A-bomb survivors from
radiologic exposures cumulated for the past
30 years are by no means negligible,

Tentative 1965 radiation dose (T65D)' has
been estimated with reasonable accuracy for
members of the LSS extended,® a fixed popula-
tion sample being observed by RERF. When the
total dose from medical radiation exposures for
each AHS subject is estimated, it can be
compared with A-bomb dose. Some such
comparisons have already been made® These
data are essential because they can elucidate
clarification of the cause possibly as either
medical X-ray or A-bomb radiation when a
subject develops a radiation-related disease.

Since 1961, a series of estimates has been made
of the medical X-ray exposure of members of
the AHS population,® a subsample of the LSS
extended. However, the total medical radiation
dose received by members of the AHS popula-
tion cannot yet be estimated well because most
medical facilities do not preserve their records
for longer than the 5 years required by law,’
and because it is impossible for subjects to
recall with complete accuracy the X-ray
examinations they received, and they keep no
personal records. It is also impossible to follow-
up all reported occasions of exposure fo medical
X-ray. For increased accuracy, recalls were

restricted to medical X-ray exposures received

during the 3-months prior to interview for
estimating the mean exposure doses of
individuals.*$"®  Using this method errors of
omission occur, because negative responses
cannot be pursued,

In the present study during 2-week periods in
1974, all records of medical X-ray examinations
conducted in all Hiroshima and Nagasaki large
institutions and a 40% random sample of small
institutions were collected to confirm exposures
and estimate doses by type, frequency, and
exposure conditions, The members of the
RERF population involved were identified
among the examinees,
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The frequency of medical X-ray examinations
for members of the RERF population and the
general population are the topic of this report
and will be the basis of dosimetry and mean
exposure dose estimates. The present survey
elucidated the characteristics in the use of
medical X-ray in the two cities. They will be
compared with those of Hashizume et al® for all
of Japan in 1974, and the results will be
reported separately. All examinees possessing
A-bomb Health Handbooks were identified to
permit comparisons of data for handbook
holders and nonhandbook holders (A-bomb
exposed vs nonexposed). These results will also
be reported separately.

MATERIALS AND METHOD

Survey Areas

Yearly since January 1971, Hiroshima and
Nagasaki Cities have annexed surrounding towns
and villages. The expanded area is known as the
“new city’”’, and the municipal area before
mergers, the “old city”. To allow comparisons
and establish trends, the new city areas were not
included in the present study. Only the old city
areas were assessed in our previous investigations®

Survey Subjects

Citizens of Hiroshima and Nagasaki. On 31
March 19735, the Hiroshima City population was
822,214 (407,700 male, 414,514 female) 534,169
(65.0%) residing in the old city area and 288,045
{35.0%), in the new city additions. In Nagasaki
the 1974 population was 444,392 (213,210
male, 231,182 female) only 7,857 (1.8%) residing
in the new city area and 436,535 (98.2%) in
the old city.

RERF LSS Extended Population. The RERF
LSS extended sample,’? whose members partici-
pated in the present survey, is composed of the
AHS and the Non-AHS populations.

Members of the AHS population, originally
consisting of 20,000, routinely receive biennial
examinations including radiology at RERF. Our
past medical X-ray dosimetry studies have been
restricted to this population.

The Non-AHS population, originally consisting
of 89,000, do not receive clinical examinations
at RERF; but are observed for life span and
incidence of diseases. T65 dose has been
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FIGURE 1 PERCENT DISTRIBUTION OF LSS EXTENDED SUBJECTS BY RESIDENCE
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FIGURE 2 PERCENT DISTRIBUTION OF AHS, NON-AHS & GENERAL POPULATIONS
OVER 30 YEARS OF AGE, BY CITY
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estimated for all persons in the LSS extended
population.!

There were 62,344 Hiroshima LSS extended
members alive as of 31 March 1974, 42,574
(68.3%) residing in the old city area; 31.7% in
the new city and outside the city (Figure 1). In
Nagasaki there were 21,078 LSS extended
members alive as of 1 February 1974, 14,170
(67.2%) of whom were old city residents,

The AHS, the Non-AHS subjects, and the general
populations other than LSS extended resident in
the old city are shown by sex and age in Table 1.
AHS subjects under 30 years of age accounted for
only 0.4% of the Hiroshima and 0.7% of the
Nagasaki totals. Non-AHS subjects under 30

Nagasaki
General population

93.1%

Total
201206

NEGHAEEAEBOSBIILTHEESRTVAS.!

19748 3 ANERAR,MMANEBER T HEI K
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#1ICAHAEEO AHS HREH, Non-AHS HH
ERBUV—BTEOADZE R UEEBIITRL .
0ERBOAUS HREREEOEBOH0.4%,
EMD0.THIIRERho7, Fh, 0FBRMED
Non-AHS M B E XL B TL.6%, EBT31%T



RERF TR 16-79

TABLE 1 AHS AND NON-AHS SUBIECTS AND GENERAL POPULATIONS OVER
30 YEARS OLD RESIDING IN OLD CITY CONFINES OF HIROSHIMA AND NAGASAKI
#1 m%ﬁwﬁﬁmmmWEﬁmwﬁuimAﬂsﬁ&%.NmAﬂSﬁ&%

RU—fEHEOR
Hiroshima City Nagasaki City
Age
Total Male Female Total Male Female
AHS
(<30)* 29 an (16) (24} (11} (13)
30-39 523 235 288 454 205 249
40-49 2,059 777 1,282 1,420 507 913
50-59 1,564 397 1,167 732 231 501
60—69 1,726 560 1,166 579 288 291
70— 1,561 534 1,027 374 168 206
Total 7,433 2,503 4,930 3,559 1,399 2,160
Non-AHS**
(<30)* (551) (299 (252) (320) (156) {164)
30-39 7,320 4,109 3,211 2,712 1,408 1,304
40-49 8,044 3,504 4,540 3,116 1,367 1,749
50-59 5,908 1,358 4,550 1,608 419 1,189
6069 6,857 2,084 4,773 1,525 529 996
70— 6,432 2,564 3,368 1,306 546 760
Total 34,561 13,619 20,942 10,267 4,269 5,998
General Populations
30-39 85,046 42,411 42.635 63,342 30,169 33,173
40--49 60,568 30,568 30,000 52,664 24,966 27,698
50-59 38,027 18,853 19,174 35,115 16,628 18,487
60-69 22,465 11,546 10,919 23,154 10,942 12,212
T0- 12,690 5,447 7,243 13,805 5,553 8,252
Total 218,796 108,825 109,971 188,080 88,258 99,822
*<30 not included in total. 20FLTRHAEH TG ER L. Tab: #2685A

**RERF LSS extended excluding AHS sample.  AHS % % { & HERAKE.

years accounted for 1.6% in Hiroshima and 3.1%

in Nagasaki.
further study.

These were excluded from

Since nearly all LSS extended members were
30 vears of age and over, for comparison, the
general populations also had to be 30 years of
age and over (Table 1). Figure 2 shows the
proportions of AHS and Non-AHS accounting
for those aged 30 and over among the total
populations resident in both old city areas. The
LSS extended subjects compzsed 16.1% in
Hiroshima and only 6.9% in Nagasaki. The AHS
was 2%-3% of the total for both cities. The age
distribution and sex composition of members 30

bl
fEwni,

ZhoDAAIz2wT, HHEEER»S

BEEEEAERAOEZIFEBA0FLLETHENT,
HEOLOO—-HHTELORLLOFLLETH
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VELEQBAOD S 5 AUS s 5 # & Non-AHS X
REFEDIENGET LA, HAPERRERNR
FERLEETO6.1%, EHHTCIRLT»6.9%240
TWi., AHS W& F @M O30E L EoHLAOD
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FIGURE 3 AGE DISTRIBUTION OF AHS, NON-AHS, & GENERAL POPULATIONS
OVER 30 YEARS OLD, BY CITY
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years and over in the general populations and the
1SS extended subjects are shown in Figures 3
and 4, respectively. The members of the general
population, decreased steadily with increasing
age, but there were more elderly subjects in the
AHS and Non-AHS samples in both cities
(Figure 3). Due to the composition of the RERF
populations, they had fewer males than the
general populations in both cities, especially in
the 50-59 year age group (Figure 4).

Hospital and Clinic Survey Sample

The institutions for our survey were selected
from the 468 Hiroshima and 293 Nagasaki
hospitals and clinics in the old city areas which
had X-ray apparatus as of 31 December 1970
(Table 2). A 2%-3% increase in hospitals and
clinics from 1971 to the time of the present
survey was assumed,'® but not corrected for
in the analysis.

The institutions selected for survey, and the
survey results are shown in Table 2. The
hospitals and clinics were classified as large or
small prior to selection. The large facilities
included most major public hospitals and some
clinics with active radiologic practices. Three

HHFAELAEHO LRI EFE3 12, BHERBIIC
FiH3BHEOEE, R ERH4IERETN
FLA, —HBATRISESEELC-HLTHPLE
A, WO AHS A §H B U Non-AHS 3 & F 1013
BHEFELCATNTVIONBHOTHSE (K3I).
BEFoEESREoMROME L, miikb—K
FRLIVLEBHEREOFFBENDEL, FIC
S0—S0ECEBRBIIFLWTEL AL (H4).

w - ERAEN RHEE
FEEOMRERIII70F1ZAIHHALE, XEEE
PRLTCOAEIEHAOR - Bi, L5468, £iF293
oMM LA{(FE2). I9NEL SFRAEHEEZ T
22%—3%0K BiRgNFbo el s L
0 FRIZOVTIREEEMR 22 1.
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FIGURE 4 PERCENT DISTRIBUTION OF MALES, AHS, NON-AHS, GENERAL POPULATIONS,
OVER 30 YEARS OLD; BY AGE & CITY

4 30&FLLLEo AHS w5, Non-AHSHRERUV—HBHFRD I LHUENLD S
BAES: RPN

* : AHS [] Hireshima
40| EZ) Nagasaki
20] %
51 i
o1 7 |
ol [
of |
-
0 7 |

Hiroshima and two MNagasaki Health Centers, and
RERF in both cities, were among the large
institutions. All of them were surveyed, since an
earlier study showed that these facilities perform-
ed approximately 50% of the total radiologic
examinations in both cities.!!

All institutions not in the large category were
categorized as small. These were very numerous
(Table 2), and since it was impossible to
investigate all of them a 40% random sample
was selected as was done pre:viously.“'12 All
institutions surveyed were the same as those
studied for radiological trends in 1971.11

In Hiroshima 11 small institutions, and 2 large
and 6 small ones in Nagasaki did not cooperate
in this study. Forty-nine Hiroshima and 21
Nagasaki small institutions had not conducted
radiologic examinations for extended periods,
and the reasons are shown in Table 2. Numerous
facilities, especially small ones, could not be
investigated or had suspended their radiological
activities, so the sampling rate was less than 40%.
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TABLE 2 HOSPITAL AND CLINIC SURVEY, HIROSHIMA AND NAGASAKI, 1974
#2 % - BR#AZE, E&T - £, 1974%

. Hiroshima Nagasaki
Small Institution Small Institution
In?t?ti?ﬁion* . _ Total Ilhﬁf:tion* . i Total
Hospital Clinic Hospital Clinic
Institutions with X-ray 18 60 390 468 13 29 251 293
equipment {T)**
Sample of institutions 18 24 156 198 13 12 101 126
for survey (S)***
Institutions surveyed (E) 18 15 105 138 11 12 74 97
Refusal 0 2 9 11 2 0 6 8
Not surveyed (U) 0 7 42 49 ¢ 0 21 21
No examination 3 27 30 10 10
No equipment 3 8 11 3 3
Equipment failure 2 2
Hiness of physician 3 3
Death of physician 3 3
Termination of practice 1 ] 6 2

Letters in parentheses correspond to those in equation 1,

FBUAOT7TA 7 >Ry PRDRAOZhIZHET 2.

*Large institution includes large hospital, health center, and RERF., KB Rmki, REFEUCEBFEE L.

**Data at 31 December 1970.
**+40% of small institutions were randomly sampled,

Survey Forms

Using z trial form, a pilot study was conducted
in a large Hiroshima hospital. The X-ray
examination requisitions used in several active
radiclogy departments were examined, and the
suggestions of the Radiological Technologists
Society in both cities were solicited. The
survey forms shown in Appendix 1 were then
adopted.

Form A (Appendix 1), which was most fre-
quently used, identified the examinee and details
of radiological exposures. Name, date of birth,
sex, present address, and A-bomb Handbook
status were used for Master File (MF) checks to
identify members of the RERF populations.
Old city and new city residents and those
outside the city were identified by their present
address. Only the data of old city residents were
analyzed. The X-ray examination exposure
parameters were sought, for use in estimating
exposure doses — including body sites examined,
kilovoltage, current, exposure time, distance,
X-ray beam projection, and film size.
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40% /B & B2 i,
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Form B (Appendix 1) was used in surveying
small clinics with limited types of X-ray examina-
tions and relatively uniform exposure conditions.
It contained the same examinee identification as
Form A, and the minimum necessary exposure
parameters. Only a few medical institutions
used this form. The details of exposure factors
were determined by separate survey.

Form C (Appendix 1)} was used in surveying
large hospitals which used exposure records
similar to Form A. Only personal identification
was included ; exposure parameters were obtained
from hospital records, which were borrowed
and duplicated. Though few large hospitals
used this type of form, the number of such
forms used was relatively large.

Form D (Appendix 1) was used to survey for
characteristics of X-ray apparatus including type
of apparatus, anode position, filter type and
thickness, and cone shape and size. These
parameters with the exposure conditions in
Form A are indispensable for estimating exposure
doses.

Procedure and Period of Survey

Before visiting the institutions to be surveyed, a
soliciting letter and Form A with sample entries
were mailed to them. Field investigators
contacted these institutions by telephone, then
visited their personnel and explained the survey,
noting any precautions to be observed {Appendix
1) in completing the forms. Forms A, B, and
C were supplied, and hospital personnel entered
all X-ray examinations they performed during
2 consecutive weeks, Entiries were made mainly
by radiologic technicians at large institutions
and by doctors or nurses at small ones,

Field investigators again visited the institutions
at the end of the 2-week periods, assisted
personnel in supplementing or correcting infor-
mation entries, and collected the forms. During
those visits, the characteristics of X-ray apparatus
used during the survey period were entered on
Form D. The investigation was completed in
10.7 months, from 10 May 1974 to 30 March
1975 in Hiroshima; and in 3.2 months from 14
February 1974 to 21 May 1974 in Nagasaki.
The large and small institutions were evenly
apportioned for survey during those periods.

Data Processing
The collected data were immediately entered
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on self-coding forms. The personal identification
items (except for name of examinee), type and
site of examinations, and exposure conditions,
which were collected by means of survey forms
A, B, or C, were coded on self-coding Form 1
(Appendix 2). Also entered was the MF number
of persons identified as members of the RERF
population according to the completed survey
forms. The type of X-ray examinations and
body sites examined were coded according to
the classification in Appendix 3. Xray
apparatus data on Form D were coded on
self-coding Form 2 {(Appendix 2). Self-coding
Forms I and 2 were linked by entering the code
number of hospitals and clinics and X-ray
apparatus in use. The coded data were entered
on punch cards, then on magnetic tape for
computer analysis.

Estimation Method

The total X-ray examinations performed in the
two cities in 1974 were estimated. It was
assumed that the rate at which records would
be available for the unselected 60% of the small
institutions was the same as that of the selected
40%; i.e., that institutions which, discontinued
radiological practices for the reasons shown in
Table 2 were in the same proportion in the
unselected and selected groups. These institu-
tions were excluded from the estimates of X-ray
examinations. Some large and small institutions
could not provide data, though they actually
conducted X-ray examinations (Table 2). These
institutions were included in the estimates. The
total examinations were estimated according to
the following formula:

Total= 2% X T (1—-2)X26

gy E
where

E = Number of institutions surveyed which
provided data

N = Number of X-ray examinees, number of
examinations, number of exposures, or
number of films used

T = Total number of institutions with X-ray
apparatus

S = Number of institutions selected for
survey

U = Number of institutions found to have

discontinued radiological examination
activities as a result of the survey, and
26 was the coefficient to derive total
for year because it is a 2-week survey
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By inserting the relevant data from Table 2 into
the formula (1), estimates of total examinations
for Hiroshima and Nagasaki Cities were obtained:

Large institutions KEFRICHIT 3 8%
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HI2OFLHEFFWUNRIRATIE, EE - &
AHOBBOEEARIAOLFIZLTHLSNSE,

Hiroshima Total ILEO&EY =N X 26

Nagasaki total

Small institutions

Riofs = 118N X 26 =30.7N

MHERRIZ BT SRR

Hiroshima total EEO#H#H =3.75N(1-0272)YX26=7IN
Nagasaki total EWo&EH =3.25N(1 -0.186) X 26 = 68.9N

City totals were the sums for the large and
small institutions. Obviously, the estimates
thus obtained must be distinguished from the
actual survey figures which were not subject
to estimates.

RESULTS

Number of Patients

Any person who received two or more X-ray
examinations at two or more medical institu-
tions, or on two or more days at the same
institution, was recorded as one patient, but the
number of visits were two or more. Any person
receiving two or more different kinds of X-ray
examinations at the same medical institution on
the same day was recorded as one patient, but
the number of examinations were iwo or more.

When a patient visited a medical institution, the
pertinent information was recorded on an
exposure recording form (Form A, Appendix 1).
The total number of recording forms was there-
fore equivalent to the number of patient visits.
Using MF numbers, the number of patients in
the LSS extended was readily ascertained from
the number of visits. Since no names were
coded (Form 1, Appendix 2), the number of
patients in the general populations was determin-
ed by computer according to year and month of
birth, sex, A-bomb Handbook holder status, and
present address. However, they were only
distinguished as old city, new city, or outside city
residents. Therefore, the accuracy with which
the number of patients was determined for the
general populations was less than that for the
LSS extended members.

For test purposes, patients were identified by
1) MF number and 2) without MF number, but
using other means of identification such as sex,
year and month of birth, and A-bomb Handbook

i1
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TABLE 3 PATIENT IDENTIFICATION IN LSS EXTENDED SUBJECTS
#3 ANEELEAREANRECHTIAOAEHOWER

*

Number of Patients

Institution o Without*  Ratio
Number (A) MF No. (B) (A/B)
Hiroshima
Small 353 329 1.072
Large 538 508 1.059
Total 891 837 1.064
Nagasaki
Small 155 150 1.033
Large 168 162 1.037
Total 323 312 1.035

*Patients were identified by month and year of birth, sex, and A-bomb Handbook.
BEGEERA, BRUVERFERRECHIr 2Pt b TRMNENL,

status, The LSS extended subjects, all of whom
have an MF number, were the most suitable
subjects for this purpose. The results with and
without MF numbers confirmed by computer
are shown in Table 3. In both cities the number
of patients determined without using MF numbers
was smaller than those determined using MF
numbers. This indicates that, without identify-
ing information some different individuals were
counted as the same person. The coding of only
month and year, rather than the date of birth,
may have been one cause for such errors. In any
case, the patient count in the general population
was smaller than the actual count. Therefore,
the number of patients in the general populations
was corrected using the correction coefficients
shown in Table 3 (1.064 for Hiroshima City and
1.035 for Nagasaki City). The number of
patients in the LSS extended and in the general
populations were classified according to large
and small institutions, Thus, if the same person
received X-ray examinations at a large institution
and at a small institution, this was recorded as
two patients. Such cases would probably be
very few,

One or more radiographic exposures are made
during a single X-ray examination. Fluoroscopy
per se was not included in the number of
exposures, but the number of spot films during a
fluoroscopy examination was. The number of
exposures was therefore zero when the examina-
tion consisted only of fluoroscopy. This was a
frequent occurrence with chest fluoroscopy.
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TABLE 4 VISITS, EXAMINATIONS, AND EXPOSURES PER PATIENT
BY POPULATION, INSTITUTION, AND CITY

F4 BHIANLAVOESNDREY, XHERIEHRCHEEEL.:
$BHE, EREUTI
. . . Per Patient
Population No. of Patients
Visits Examinations Exposures
Hiroshima
Large Institution
AHS 214 1.07 1.25 4,66
Non-AHS 319 1,13 1.37 547
General population 1660 1.36 1.60 6.40
Small Institution
AHS 76 1.03 1.17 4.55
Non-AHS 275 1.05 1.19 4.40
General population 1328 1.23 1.39 540
Nagasaki
Large Institution
AHS 82 1.11 1.35 540
Non-AHS 86 1.10 1.38 488
General population 1420 131 1.69 5.81
Small Institution
AHS 32 1.09 1,22 3.56
Non-AHS 122 1.11 1.27 4.25
General population 1408 1.20 1.33 4.40

* Number of patients in the general populations was corrected by a factor of 1.064 for

Hiroshima and 1.035 for Nagasaki.

—HHROLE HITEHSL.064, B 0BTCIhFhBESAEHTH S,

The number of visits, examinations, and
exposures per patient for the LSS extended
subjects and the general populations were
compared (Table 4). In large and small institu-
tions of both cities, the ratio of visits per patient
was smallest among the AHS subjects and
largest among the general populations. This
indicates that the patient in the general popula-
tions made repeated visits to hospitals for X-ray
examinations, and more frequently than AHS
participants, The number of examinations and
number of exposures per patient were also higher
in the general populations than among the AHS
subjects. Non-AHS subjects showed the same
tendency as AHS subjects; their number of
visits, examinations, and exposures per person
being lower than in the general populations.
This strongly suggests that the X-ray exposure
dose per patient is lower for RERF subjects
than for members of the general populations.

LSS Extended Population and A-bomb Survivors
Health Handbooks
Also ascertained were the number of persons
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TABLE 5 SURVEYED SUBJECTS WITH AND WITHOUT A-BOMB HANDBOOKS
#5 HEAREOFRBRFBRERERUVIEREE

R Large Institution Small Institution
Population
With Without Unknown With  Without Unknown
Hiroshima
AHS Number 168 46 0] 60 16 0
% 78.5 21.5 - 78.9 21.1 -
Non-AHS Number 215 96 8 198 72 5
% 67.4 30.1 2.5 72.0 26.2 1.8
General population 396 1073 91 314 914 20
% 254 68.8 58 25.2 73.2 16
Nagasaki
AHS Number 69 13 0 28 4 0
% 84.1 159 - 87.5 12.5 -
Non-AHS Number 72 14 0 29 23 0
% 83.7 16.3 - 81.1 18.9 -
General population 597 747 28 518 780 62
% 43.5 544 2.0 38.1 574 4.6

When the survey began, there were two types of A-bomb Handbook holders; *‘special”’ and
“general” (See Appendix 1). During the survey, the two types of Handbooks were resolved

as one according to law.

A record of LSS extended subjects possessing A-bomb Handbooks

s maintained et RERF in Nagasaki, so that unknown status could be subsequently clarified.
HTEWERLEERER R R LTSN 0 2 BMAF S -2 (F5128). SEMMpIzco

ZANORSMEHRO— R ETRLE R,

1HFOEBREREFREZ 2. FEFHEEHS

RADELABASREOER I EMORBTRTEATVILH, FHEFHOFESHZT IOV

TRETHNIZEHNTEL.

30 years of age and over in the LSS extended
subjects and in the general populations possessing
A-bomb Survivors Health Handbooks and
receiving medical X-ay examinations in each
city (Table 5). Many AHS subjects were A-bomb
Handbook holders. Many more Non-AHS RERF
subjects than members of the general popula-
tions were handbook holders. These trends
prevailed in the large and small institutions.
Since many LSS extended members wereexposed
to the A-bombs or were early entrants into the
cities,"*" many of them possessed A-bomb
Handbooks. There were many more A-bomb
Handbook holders among the general popula-
tions, and the LSS extended population in
Nagasaki than in Hiroshima.!®* The type and
frequency of X-ray examinations of RERF
subjects may therefore be similar to those of
the A-bomb Handbook holders in the both cities.

Type and Frequency of X-ray Examinations

The survey covered radiography, tomography,
and fluoroscopy, but not photoflucrography
(Appendix 3), and the frequency of these three
types of examinations were compared according
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FIGURE 5 PERCENT DISTRIBUTION OF RADIOGRAPHIC, TOMOGRAPHIC, &
FLUORQSCOPIC EXAMINATIONS, BY POPULATION, INSTITUTION, & CITY
5 EiHRE, MEREAUVSHEREOTEIES M S£H, ERRTHY
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to large and small institutions for the AHS,
Non-AHS, and the general populations. Rates of
examinations and exposures are shown in Figure
5. The radiography examinations accounted for
more than 70%; fluoroscopy examinations for
10%-20%: and tomography examinations, for no
more than several percent (Figure 5). However,
the rate of X-wray exposures was highest for
fluoroscopy — more than 50%, reflecting the
numerous exposures during a single fluoroscopy
examination (Figure 5), This also strongly
suggests that spot-filming during fluoroscopy
contributes prominently to the population doses
in both cities. Exposures per examination for
tomography exceeded those for plain radiography;
however, currently, the tomography figures may
be less than earlier ones because of increasing
use of multiple-film tomography, wherein several
films are exposed simulfaneously in a single
cassette.  Fluoroscopy was less frequent .in
Nagasaki than in Hiroshima, There was no
difference in comparing RERF subjects with the
general populations, except that fluoroscopy
examinations of AHS subjects were especially
infrequent in large Hiroshima institutions.

A total of 50 body sites were examined by
radiography, tomography, and fluoroscopy
(Table 6). Many of these were infrequently
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TABLE 6 TOTAL NUMBER OF EXAMINATIONS SURVEYED IN AHS, NON-AHS, AND
GENERAL POPULATIONS OVER 30 YEARS OF AGE, BY BODY SITE, INSTITUTION AND CITY
#6 FAEI ko TBLSNANFEL LD AHS HHE, Non-AHS WBERUV—BHEHN
BT RE AL A0, SRR UHR

Hiroshima Institution Nagasaki Institution
Body Site
Large Small Total Latge Small Total

1. Head, neck
Skull 78 39 117 68 23 91
Sinuses 28 14 42 26 20 46
Mastoid 11 0 11 28 2 30
Orbit 1 0 1 1 0 1
Maxilla, mandible 7 1 8 10 1 11
Neck, ete. 17( 2) 1 18( 2) 4 1 5
Cerebral ventricle 3 0 3 0 0 0

2. Spine .
Cervical 90 101 191 101( 1) 74 175( 1)
Cervicothoracic vertebra 0 0 0 0 2( 1) 21
Thoracic 40 52(D 92( 7} 28 19 47
Thoraco-Jumbar 3 3 6 1 0 1
Lumbar 192 (3 264 ( 8) 456 (11) 128( 3) 183 311( 3)
Lumbosacral 1 1 2 0 0 ¢

3. Pelvis
Sacrococcygeal 4 i 5 2 0 2
Pelvis 37(2) 21 58( 2) 26 12 38
Pelvimetry 1 0 1 1 0 1

4. Upper extremity
Shoulder, clavicle 34 45 79 29 38 67
Arm 3 3 6 5 4 9
Elbow 12 17 29 9 23 32
Forearm ' I( 1) 7 10( 1) 1 9 10
Hand, wrist 30 66 95 31 63 94

5. Lower extremity
Hip 40 18 58 21¢ 1) 11 32(1)
Femur 8 5 13 13 5 18
Knee 80 86 166 59 61 120
Leg 14 14 28 10 15 25
Ankle 16 44 60 21 54 75
Foot 19 41 60 13 48 61

6. Thorax
Sternum 1 2 3 0 1 1
Rib 20 28 48 13 25 38
Esophagus 13(13) 0 13 (13) 17 (15) 1(1) 18 (16)
Bronchus 1(D 0 1{ 1) 4(3) 5(4) 9(D
Breast 11 0 11 2 0 2

7. Chest
Chest, heart, etc. 1561 (37) 712 (16) 2273 (53) 1104 (20) 1042 2146 (20)

8. Abdomen
Abdomen 166 ( 7) 34 (10 200017 238 (16) 44 282 (10)
Small intestine 23 (21) 18( 7) 41 (28) 5(3) 6(6) 11¢( 9
Large intestine 36 (36) 41 (21) 7757 322N 16 (16) 48 (43)
Gallbladder 114 {60} 55(43) 169 (103) 63 (10) 49 (14) 112 (24)
Renal pelvis 99 ( 2) 14( 3) 113( 5 66 3 69
Pancreas, spleen 0 1(1) 1( 1D 9( 8 0 9( &
Urinary bladder 57 15 72 60( 1) 1 61( 1)
Uterus, ovary 32 3 6(2) 4 1 5
Fistula 3I(3 Q 3(3) 0 0 0

L
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TABLE 6 (Continued) %6 #Hix

. Hiroshima  Institution Nagasaki Institution
Body Site -
Large Small Total Large Small Total
9. Upper GI series 475 (475) 485 (485) 960 (960) 235(235) 205 (205) 440 (440)
10. Whole body

Entire spine 1 8( 8) 9( 8) Q 0 0
Entire lower extremity 4( 2) 0 4(2) 0 0 0
Whole body 2 0 2 2 0 2
TOTAL 3362 2260 5622 2490 2067 4557

Figures in parentheses are number of fluoroscopic examinations included in the number of examinations.

FRAOHFISHERTHIRARIEEATY 3.

examined; therefore to facilitate comparisons, all
were classified in 10 major site categories.

Figure 6 shows the frequency of X-ray examina-
tions using radiography, tomography, and
fluoroscopy as received by AHS, Non-AHS, and
the general populations, by site, sex, and city.
Being very infrequent, whole body examinations
were excluded from Figure 6. Chest radiography,
the most frequent type in both cities, accounted
for more than 40%, followed by upper GI series,
then by abdomen and spine radiography, each of
the latter accounting for 10%-15% of the total.
Pelvic and thoracic examinations accounted for
29-3%. Chest radiography accounted for 50%-
60% of all examinations, and was the most
frequent examination among AHS subjects except
for Nagasaki females. Upper GI series and
abdomen examinations were equally frequent
among AHS subjects and the general populations.
Radiography of the extremities was least frequent
among AHS subjects. Frequency of X-ray
examinations by site was similar among Non-
AHS subjects and the general populations. Upper
GI series and abdomen examinations among
Nagasaki females in the Non-AHS were especially
infrequent, compared to those for AHS subjects
and the general populations.

Figure 7 shows the mean number of exposures
per examination by population and institution
according to the 10 body site categories. The
largest number of radiographic exposures (10-15)
per examination was incurred during upper GI
series. For most other body sites there were
less than five exposures per examination. Chest
and pelvis sites were the least frequently
examined. The number of exposures per
examination tended to be greater in the larger
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FIGURE 6 PERCENT DISTRIBUTION OF BODY SITES EXAMINED
BY POPULATION, SEX, & CITY
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institutions for nearly all examination sites.
Remarkably for nearly all body sites, there was
no difference in the number of exposures per
examination among the AHS and Non-AHS
subjects and the general populations, ‘This
tendency was especially. evident among small
institutions in both cities.

X-ray Examinations in the RERF Populations
in1974

The 1974 X-ray examination frequency per
caput was estimated for the AHS, Non-AHS,
and general populations by dividing the total
number of X-ray examinations and total number
of examinees (obtained using equation 1), by
the number for the respective population. First,
age-specific frequencies of X-ray examinations
were compared by population, city, and sex.
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FIGURE 7 EXPOSURES PER EXAMINATION AND BODY SITE EXAMINED,
BY POPULATION, INSTITUTION, & CITY
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The estimated number of patients who received
radiologic examinations is shown in Figure 8;
fluoroscopy examinations in Figure 9; and radio-
graphic exposures in Figure 10. For sach of
these, AHS subjects varied markedly by age,
because of their relatively few numbers, The
number of patients increased with age in all
populations (Figure 8). However, there was no
increase with age in the case of fluoroscopy
examinations (Figure 9) or radiographic
exposures (Figure 10).

Table 7 shows crude number of patients, visits,
radiographic examinations, including tomo-
graphy, fluoroscopies, and exposures per caput
per year for all ages by population. The age
distribution of RERF populations differed
markedly from those of the general populations

Gastro

Intestinal
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FIGURE 8 ESTIMATED NUMBER OF PATIENTS PER CAPITA PER YEAR
BY AGE, POPULATION, SEX, & CITY
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(Figure 3); therefore, age-corrected values are (H3), SWHBELATHELHETCZIORIIR
included in the table. Age corrections were made L7, FRBERKRCEVREFOREMRED

by adjusting the age distribution of the RERF . . At e
populations to those of the general populations FROSTAG & VOB RIFA T — AR TH RO S M o3 A6 12 4

for each sex at 10-year intervals: hhwik.
" 2 Pi Ni o
p = ee———
N

where, RAEL

N=Number in the general populations, 30 ! )

years of age and aver N = 308 LLE o —# T Ko» &1

Ni=Number in the general populations at age i Ni=iko—BRiHEDHK
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FIGURE ¢ ESTIMATED NUMBER OF FLUOROSCOPIC EXAMINATIONS PER CAPITA
PER YEAR BY AGE, POPULATION, SEX, & CiTY
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populations at age i

If age-specific frequency of X-ray examinations
in the AHS and Non-AHS populations are
similar to those of the general populations (i.e.,
the frequency of examinations increases with
age as shown in Figure 8), the values corrected
for age will be lower than the crude values.
However, if the frequency of examinations in
the RERF populations differing from the general
populations is relatively high in the younger age
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FIGURE 10 ESTIMATED NUMBER OF EXPOSURES PER CAPITA PER YEAR
BY AGE, POPULATION, SEX, & CITY
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groups (30-40 vears), the corrected values will
be larger than the crude ones. Number of
exposures and fluoroscopies among the AHS
females in Nagasaki (Table 7) are typical
examples.

When comparing the AHS, Non-AHS and
general populations, age-corrected values rather
than crude values should be used. It is evident
from Table 7 that, for both sexes and in both
cities, the AHS population received more X-ray
examinations and exposures than did the general
populations; whereas, the Non-AHS population
showed a difference in frequency by sex. There
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TABLE 7 PATIENTS, VISITS, EXAMINATIONS, AND EXPOSURES PER CAPITA PER YEAR,
CORRECTED AND UNCORRECTED FOR AGE, BY POPULATION, SEX, AND CITY
#7 SBMHEIBUEELOEMI ANZIDREYE, E~XEFEY, XHERERRT
BBEE g &M, HRUTE

Non-AHS populations for females of both cities.
However, it is peculiar that the values for the
Non-AHS males were slightly lower than those
for the general population in Hiroshima, while
they were higher than those for AHS males and
the general population in Nagasaki.

The relatively high frequency of X-ray examina-
tions in the AHS population is due mainly to
the RERF AHS routine X-ray examinations
they received. More than 60% of the tofal X-ray
examinations received by AHS subjects at large
institutions were those conducted at RERF
(Table 8). If these examinations were excluded
from analysis, the mean annual X-ray examina-
tion frequency for the AHS population would
fall to a level nearly the same as that of the
Non-AHS population (Table 9).
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Hiroshima Nagasaki
Population Male Female Male Female
Crude  Corrected Crude  Gorrected Crude  Corrected Crude  Coirected
Paticnts/Capita/Year
AHS 1.66 1.40 1.38 1.30 146 125 - 1.24 1.18
Non-AHS 072 0.59 0.86 0.59 1.30 1.26 . 092 0.78
General population 0.70 - 0.56 - 0.79 - 0.73 -
Visits/Capita/ Year
AHS 1.78  1.51 142 1.36 1.65 1.36 134 136
Non-AHS 0.79 0.64 091 0.65 1.51 148 099 085
General population 0.92 - 0.67 - 1.02 - 0.84 -
Radiographic Exams./Capita/Year _ ‘
AHS 1.57 1.29 137 141 1.59 132 138 140
Non-AHS 0.71 0.56 0.81 0.53 1.50 145 1.05 0.89
General population 080 - ' 0.59 - 1.02 - 0.83 -
Fluoroscopic Exams./Capita/Year .
AHS 0.46 0.48 0.30 - 0.16 0.33 0.23 0.18 0.24
Non-AHS 0.21 0.19 0.24 0.20 0.31 0.33 0.043 0.038
General population 0.27 — 0.19 - 0.16 — 0.11 -
Exposures/Capita/Year
AHS 8.81 6.94 5.78 4.57 6.27 4.69 5.87 7.18
Non-AHS 3.60 3.17 3.93 2.94 174 7.89 2.66 2.30
General population 4.28 - 2.90 - 433 . - 298 -
was little difference between the general and HREEOMIZILIZLAYZESN Ehok. LAL, Non-

AHS MR FBOBUOBRIESHTE—RITTEEL Y
bz, FIZESH OB T AHS # &%
BEU—BITRINLAECEERL TV I0FER
FIThH 3.

AHS $H¥ O X S EHUE e aEe o, 3%
MR BRI s T2 EER2 TR T - XERE
AEERTWSZZLIZEERLTWS. AHS HHE
RAERTRTXBBREOR L O60% LI L&
TITbhitOThok(FEE). bLIhoDOBES
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EHOXSBBEEZLHEE T Non-AHS R HHEH &
BEFCEICETCTHFS(R9).
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TABLE 8 AHS SUBJECTS EXAMINED AT RERF DURING
2-WEEK SURVEY PERIOD, HIROSHIMA AND NAGASAKI

#8

2BHMOABEEMy CREMCREL R

. AHS ®®F, EE - B

AHS Subjects Examined Hiroshima Nagasaki

At RERF 133 ( 62.1%) 54 ( 65.9%)

At other large institutions 81 ( 37.9%) 28 ( 34.1%)
Total 214 (100 %) 82 (100 %)

At small institutions 76 32

TABLE 9 NUMBER OF PATIENTS, EXPOSURES, AND FLUOGROSCOPIES PER CAPITA PER YEAR,
AHS SUBJECTS WITH OR WITHOUT RERF EXAMINATIONS, BY CITY
£9 KEMTRUAXSREIREEOHBECIMI BEEME L2 2880 AHS HEEI
HFHAEMLALLYOBREYN, REBNERUEREMK: 15

[Capita/Year*
Patients Exposures Fluoroscopies
Male Female Male Female Male Female
Hiroshima
AHS with RERF exam. 1.66 1.38 8.81 5.78 0.46 0.30
AHS without RERF exam. 1.08 0.97 6.28 4.05 0.42 0.26
Non-AHS 0.72 0.86 3.60 393 0.21 0.24
General population 0.70 0.53 4.28 2.90 0.27 0.19
Nagasaki
AHS with RERF exam. 1.46 1.24 6.27 5.87 0.33 0.18
AHS without RERF exam. 0.96 0.80 3.54 3.09 0.26 0.11
Non-AHS 1.30 0.92 1.74 2.66 0.31 0.04
General population 0.79 0.73 4.33 2.98 0.16 0.11
*Not age corrected. FHEMIEL % 2ok
DISCUSSION £ B

Whereas, the RERF AHS subjects were the
focus of our earlier surveys,’ the most important
feature of the present survey was the investigation
of the radiological examination status, not only
of AHS subjects, but that of the Non-AHS
subjects and the general populations as well,

The data obtained were analyzed for individual
patients, and entirely, for each of these popula-
tions. The number of exposures received by
individuals was most numerous in the general
populations; next, in the Non-AHS population,
and least, in the AHS population (Table 4).
Since most LSS extended subjects possess
A-bomb Survivors Health Handbooks (Table 5),
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one can suspect that physicians responsible for
the radiological examinations may have minimiz-
ed exposures, However, this was not reaily the
case, because the general and the LSS extended
populations did not differ as to number of
exposures per X-ray examination (Figure 7).
Then, why were the number of exposures per
patient higher for the general populations than
for the LSS extended population? This was
related to the more frequent visits to hospitals
by patients in the general populations than by
patients in the LSS extended population (Table
4). Presumably for many patients in the general
populations, once they receive an X-ray examina-
tion at a medical institution, they receive many
of them repeatedly. Relatively few LSS extended
subjects  received repeated examinations,
Mempbers of the general populations visit hospitals
when they experience symptoms or signs of
disease; then, they receive numerous, various
examinations, including radiclogical ones. Not
infrequently, the radiological examination is not
completed during one visit for this reason,
RERF 188 extended subjects, most of whom
possess A-bomb Handbooks, have occasion to
receive periodic X-ray examinations.

AHS and Non-AHS subjects, and the general
populations were compared with respect to body
sites radiologically examined (Figure 6), but no
significant difference was found except for a
slightly greater frequency of chest radiography
among the AHS subjects, as compared with the
others. The higher frequency of chest radio-
graphy in the AHS subjects is due to their RERF
cycle examinations. From a radiological stand-
point, the disease characteristics of LSS extended
subjects do not differ from those of the general
populations.

Results of comparing the body sites examined
during our 1962,'7 1964,'® and present surveys
of AHS subjects are shown in Table 10.
Abdomen and spine examinations increased
vearly in both cities. The reason for this is not
clear, but it could have been due to symptoms
and signs associated with aging. However, the
two earlier surw;ysl"'la consisted of interviews
of AHS subjects and excluded the radiological
examinations conducted at RERF.

Differences in the age distributions of the AIS,
Non-AHS, and general populations must be
considered when comparing the X-ray examina-
tion frequencies of these populations (Figure 3).
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TABLE 10 COMPARATIVE FREQUENCY OF BODY SITES EXAMINED,
AHS SUBJECTS, BY CITY AND YEAR

#10 AHS HREFEOBRESC OEEOLYE: TROEEFEESN

a

Hiroshima Nagasaki
Body Site 1962 1964 1974 1962 1964 1974
Exam. % Exam. % Exam. % Exam. % Exam. % Exam. %
Head and neck 8 4.8 17 2.7 9 2.5 3 7.1 2 1.4 6 4.0
Spine 11 6.7 43 6.9 37 104 6 4.3 10 6.7
Pelvis .2 1.2 8 1.3 4 1.1 1 0.7
Upper extremity 2 1.2 17 2.7 8 2.2 2.2 4 2.7
Lower extremity 6 3.6 19 3.0 10 28 0.7 4 2.7
Thorax 3 1.8 5 0.8 4 1.1 4 2.7
Chest 100 6056 307 49.0 198 555 31 738 96  69.1 81 54.0
Abdomen 10 6.1 49 7.8 43 120 1 24 13 9.4 25 16.7
G.L 22 133 159 254 43 12.0 6 14.3 18 129 15 10.0
Whole body 1 0.3
Dental 1 0.6 2 0.3 1 24
Total 165 99.9 626 99.9 357 999 42 100.0 139 100.0 150 1002

Members of the AHS and Non-AHS populations
were older than those of the general populations.
For all three populations, the numbers of patients
receiving X-ray examinations increased with age
(Figure 8). Considering these two points, we can
expect the mean X-ray examination number for
the RERF populations to be greater than the
general populations (see the crude values in
Table 7). This, however, does not constitute a
true comparison of these two populations,
Comparisons should be made on the basis of the
same age distributions, by correcting each group’s
ages to the other’s. The age distributions of the
RERF LSS extended population were therefore
adjusted to those of the general populations using
equation 2, and the corrected values were used
for comparisons (Table 7). Consequently, the
X-ray examinations and exposures were more
frequent in the AHS than in the general popula-
tions, and the X-ray examination frequency
differed from that of individual patients (Table
4). In other words, for individual patients, the
X-ray examination, and exposure frequency was
lower in the AHS than in the general populations,
but for the entire populations, the number of
patients per capita pet year was greater in the
AHS than in the general populations (Figure 8).
This reflects a greater frequency of X-ray
examinations in the AHS population.
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The greater frequency of X-ray examinations in
the AHS population reflects the inclusion of
RERF routine X-ray examinations in the data
(Tables 8 and 9), Therefore, one can question
the inclusion of RERF X-ray examinations in the
data analyses. It is possible that some of the
AHS subjects do not seek X-ray examinations at
other institutions because they receive such
examinations at RERF. It follows that, were the
RERF X-ray examinations excluded from
analyses, the true state of X-ray examinations
of the AHS subjects would be unknown.

The Non-AHS population does not undergo
examinations at RERF and the radiologic
examination frequency was similar to that of the
general populations, except for Nagasaki males
(Table 7). X-ray examinations were more
frequent among Nagasaki Non-AHS males than
in the AHS and general populations. The reason
for this is not clear. About 70% of Hiroshima
and 80% of Nagasaki Non-AHS subjects who
were radiographically examined possessed
A-bomb Survivors Health Handbooks (Table 5).
About 25% of Hiroshima and 40% of Nagasaki
general populations possessed Handbooks {Table
5). Handbook holders are obliged to undergo
periodic medical examinations at hospitals and
clinics in both cities.!® The fact that such
persons are included at different rates in both
the Non-AHS and general populations may
impair accurate comparisons of the X-ray
examination frequencies. Therefore, it may be
necessary to ascertain whether there are dif-
ferences in X-ray examination frequencies
between Handbook holders and nonholders,'
and to recheck X-ray examination frequencies in
the Non-AHS and general populations, and the
AHS population.
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AHS B ED 5 bR BT TIRHNT0%, BT CI
0% AW EMRE PREF> T (F5). T,
LRTO—EHEO#I%, R O40% 57 FHRE
HETH--(ES). Bmo L 0 RIBFRFESS
BETOR - ERTCEMNICBRERMA RIS
E-2TV3." ZOL)EAAHFRELHET
Non-AHS @& L —MHTTRORNF IzEE LTS
TERXBBRIRE O 2 BA BT TVWEEEDL
Nd. LEHFoT, FHRMBHBLEGSEONTXE
BESBRRABEIIEFIIDEILERASIIL,®
Z0 LT Non-AHS HEE L — AR R U AHS &
ROXBERAFEE2ERFA T2 0ETHE,E
Lk,
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APPENDIX 1 INSTRUCTIONS AND FORMS A, B,C,D
#4631 HEBHRUEEREA, B, C, DR

LEB-REZHAXEREAE

Hiroshima-Nagasaki Diognostic X.ray Survey

B B =&

Instructions
[. AXEEIEI40F A H» b H BETTY,
Period of survey: day month o day monih 1974

I. BEIARDLTRET S &
Patient information:

1. K £ Name

2. B 5l Sex

3. B {E PR Present address
4. # & H B Date of birth

S. FEAFEE (8% —8) ofik
A.bomb Survivors Health Handbook: (Special, General}

1. BETARERCSOTR—RETETRDZEEHTERLTT S,

Record the following for each X-ray or fluoroscopy examination,
1. i3 12 EPEEr Site of X-ray or fluoroscopy examination

2. BAIhAEXRERE SOV REENNTLLS L43) Name of X-ray apparalus used
(If distinction can be made, only the symbol and model number will suffice.)

3. —BMC ECROEREETETT R, Fill in the Jollowing technical factors for each exposure.

4 AMES: (MK, FoM, M@
Projection: P, P4, lateral,
EEEG  BHEE. 2ol
AP ollique, PA obligue, ele.

v, BE VP {Auto DLAREDE, BALTTF2W)
Voltage: (If cutomatic, so slate.)
A B mA
Amperage:
. BEB{REH (sec) /(imAs (Phototimer D& 2IEDH, EALTTEW)
Exposure time (seconds or mAs) (If phototimer is used, s state.)
&k, 7ArLDKEX

Fitm size

~. 5 ¥ :FFD (E#Tit FID)
Distance: FFD (FTD if fluoroscopy)

I

4. —RBEOSHEME Totel number of exposures per examination

5. —KREHGSNEZ 44 LDEHEK Total number of films used for each examination

6. BEEHY (RMucES 3N Fluoroscopy time (Length of actual exposure)

28



APPENDIX 1 FORM A

81

AR
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X BRETHEANEHB
PATIENT'S RADIOGRAPHY AND FLUDOROSCOPY EXPOSURE RECORD

- R A

Name of Hospital or Clinic¢

/=)
Hireshima

b1
I:[ Nagasaki

wm

Date of Examination

% A H

No.

BHKA

Name of Patient

#
Male

IBEXXE:

Female

Date of Rirth

R O M
Present Address

ifi
i

5"

ET
il

i Jit

o F ok
A-bomb Handbook

— i

General

L
Nane

L e

Exposure facters

(—EBH & IFEr»ZTRBALTTFE D)
(Change columa fer 2ach exposure)

0% A
Body site

As K@

Projection

&L kVp
Voltage

i mA
Amperage

BF Bl sec

Time

mAs
mAs

Film Size

74N L, X

KB

Apparatus

B - RN - (U
BEFERE - WRNE - 1

lque, PA oblique, others

AP PA, Lateral, AP obli-|

R7E - 3 - BB
RVIFEL - R - 1

M - TN - P
mvEr - mE -

B - W AR
RHET - N -1

MAF - MR - D
RIRE - IWAE - b

RIE - IFIN -
ROIFRL - WA - (e

REF - FFAM - MU
RO R - AR - 1

BVSY - A - (il
BGPRL - WA -

REAE - HRM - ME
BIREL - HEREL - 1

BUTE - FE0Y - A
ROCHE - MR- 1

Rk - AR - M
MIER - HNE -

BEYF - BN - i
BEIEE - WA -

B - IR0 - M
REHEL - WARL - 1k

AIE - WA - M
BIE - WAL - 1B

B - WE - M
REIFE - IR - 1B

BH - N - BB
B E - HaE - b

T
8

min

min

W o#E:
Remarks:

29



0t

X # B &

i & mNo.

)

D I& F) Hiroshima

W R
Mame of I-lolspital or Clinic X-RAY EXAMINATION RECORD D 2 BN "
Ar fr A il Nagasal
Address
7 LS REE i,
Rl B #F K & pi!) & i d: 4E H ORI IR TR EIBE AU Fﬂj‘_‘j‘(%‘f“ No.of | EFMMRD | i =
Date Name of Patient Present Address Date of Birth | A-bomb Handbook Body Site No. of Films Exposures FIx time Remarks
% i 3 —T e
. Male i b3 2 . %‘?3 A - a
Female ¥ ] #t Frs | M Ma g L= min.
il il kil i % — #u
. 7 . . 1] E
s Ry H Tt | B O L
B W il L] ¥ - u
. * .. Lo B o
* ) # Fie il W b
o il m 22 [ . & 5
z i o) | RA A M
B i i ¥o— L
. " w ¢ T m o
i i) H Ty | 03 2 & L
P il T 4 ¥ -
. ' b4 L B 2
* my # bichiE ] OB L
B i i i) % — i
. ! &, . . L ] 2
Els my ¥ w0y A o® L
£ [ 15| - u
. ' # * - B £
* ns ¥ Tty | B o U
n i m gf\} & — X & a
* F1 ¥t T | Al o8 U
] ilv un Bﬁg B O — 1 @ &
ki mr H Hak | M o f
b i bHi ;lg ¥ - U - &
% my ¥ b | i Ao L

(&) Ol ADEEBCREBLIMRE B3HAE, NOTRBALTTFE L,

O R o e K it lic 2o LEMALTT W,

Note: When body site of a patient differs, enter on separate line.
When special exposures are made, describe in Remarks column.

L &£

®d
4 WHOd T XIANTddV

6L-9T ML 3994



1€

B 0E K £ % 5 5 Y
Name of Patient Sex Male Female
i
R B - .
Present Address 1 ith
HB 76 Meiji
£ £ B B K JE Taisho £ A
Date of Birth i3 KiShowa
B o F % F o7 ‘ — % ZL
A-bomb Handbook Special General None
i
Remarks:

T8

O WA0d 1 XIANIddV

®D

6L-9T YL AYTE
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APPENDIX 1 FORM D
ftk1 DR

1974 2 F Fk Bk # 2 (EHo4H)
HOSPITAL AND CLINIC SURVEY, 1974 (APPARATUS)
5 & 2 [ #-EkA:
Hiroshima Nagasaki Name of Hospital or Clinic
I, B o H
Apparatus
1, ®EH, BX
Name of apparatus, model
2, BEOBR
Apparatus type: Transformer |:| Condenser [:] (uF )
3, BEOH Fifeet R=2 7N B H
Apparatus type: gSiationary EI Portable ‘:I Mobile D
4. Tail cut: Yﬁ I___| &ﬁf |:|
5. Anode fVfE . L[] T[] & 78R
Position Top Bottom' Side Unkno
6, Z4MmE—~ Al mm + _Cu mm ] A
Filter None I:l Unknown|:|
7. Cone ®DH2EE:
type & diameter:
- £ RE
Collimator |:I Nowe D Unions
EH o
Square
¥
Round cm
B ¥ cm X cm
Rectangular
8. FCD: em
9. Photo timer: H ag
Yes D No D
10. FR & & : i
Fluoroscopic apparatus: Conventional D Image I:l
[ Remarks]
(E#£)

32




£E

APPENDIX 2 EXAMINATION RECORD AND APPARATUS CHARACTERISTICS
82 RETFEEATANRVEE DY

Single Examination Record {before MF ¢heck) Name in Kanji Address Date of Birth
SURVEY OF HOSPITALS AND CLINICS, 1974 I Hiroshims D
FORM [: INDIVIDUAL EXAMINATION RECORD Nagasaki (]
Identificarion E":;:::‘:zm Rodiogrephy {Including Spot Films} or Photofluorography Fluorvicopy

F |3 Z
x . I
Honphisl | S#quence Brth Date ' @ E 5 Muter Fila I:.‘:l Fxame & :p-muu No. | No. “:' ;‘:t:g: awp bl mAL mA Time “F’l’gl ﬂ":.':l" kv mA Tlme D &
Number | Number E x| B| 5 Numbsr This Suig nde | Fip [Fim] gyp onL yer ¥sn’ ] Lowsr min - |
- H P 2 LI S 111 <]z m l‘-| or Uppar =
Bl Your promid 3 <|SFS|%IS]S Langth| Wit L] Avarane | irauto 4
s[afafalslelz]s]oliolifrafiafiafusfushizlanlio]ao(at|a1]as]aa)2s|2s]a]2a] 2ot 20) 31|22 ]sab 24035 safav|sn]an]sofarfazfas]salas]ac) 42| anfao]s0fs1)s2]csr5a s8] 56l 5250 29[00] s1]s2] a3 ﬂg{u s7]salsor0i71] 12ira ral =5 [7e T | 7

1

1

1

I W304 7 XION3ddY
L

¥R T8H

”.i_I_..__._. -
1V2jajajafjsidjajejiofitjiz l!JIl [¥] 3 &l (O RV ETIEX] ki) B3 PL) 3_!1‘ lﬂ:_l 19130031133 123 bR B Exd EVETD £32 €00 OF{ CEICSICEI L ‘TFI 49130]81]52]53, !‘IS! 36]57]58 i’ﬂll ¥} !!Iﬁ! 11113

b'llﬁl 894701 T1[72[73:74]75| 14477

Atamic Bomb Canialry Commiztion
RAD 36-] 374

6L-9T YL SUFA
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SURVEY OF HOSPITALS AND CLINICS, 1974

6L-9T1 4L 3994

FORM 2: APPARATUS CHARACTERISTICS Recorder Hiroshima []
Nagasaki [ ]
. . Filter :
Tail |Gonadl] Added Filtration : Cone Type Cone Size v
Hospital |Apparatus Type] uF [MobileJPortable] ' o Shi:ld’ Check one Tn::::en vcn:ckone em FCD Image
= -
Number Code E 2 i alolslolzlolels . 9 E . . 2 £ 1z E ': @ Rect. em | o Apparatus Name
Elsfjeomal 2|22 2] S| 2 =012 215 A L co B2 F]2]2]S] = =widih 2
T1z131315]6l71839 Holitfizhialialisisfiz]isfiafzolzifz2]za] 24! 25320 27028 a0 [3031]32[as]3af3s]sela7] 38 30]40]a1
H
H
: ; !
H H
} H
i ]
1
[
M S
o)
o]
v —
: Z
¥ o —
—
o
)
i | 4]
] t 1 —
s a o
: A —
; =
; ~
1
Ll —
H
\ =
B
e —
i Wl ]
H H (k
! ! X
: —
T
—1—
! :
H :
' H
i
i
T12TalalslelrlalencinlizhiajiafisfieiTliefiofzolar]zaf2a]zaizs]2ei2n]2s|29]30]a1]32]33]34]35]36137]38)39]40]41

Atomic Bomb Casualty Commission
RAD 50-2 374



APPENDIX 3 CODING CLASSIFICATION
823 HFHHH
BELE

EXAMINATION METHOD

Code No.

Radiography

Tomography

Tomography with contrast medium
Fluoroscopy

Fluoroscopy with contrast medium
Radiography with contrast medium

Sy L W

BODY SITE

Code No.

Head, Neck
01  Skull (including sella turcica)
02  Sinuses
03  Mastoid (including mandibular joints)
04 Orbit
05  Maxilla and mandible
06 Neck, Soft tissue, Hyoid bone
07 Pharynx
08 Cerebral ventricle

Spine
10 Cervical, open-mouth view
11  Cervicothoracic vertebra
12 Thoracic
13  Thoracolumbar
14 Lumbar
15 Lumbosacral

Pelvis
16  Sacrococcyx
17  Pelvis

18  Pelvimetry (fetal age)}
19  Sacroiliac joints

Upper Extremity
20  Shoulder, Clavicle, Scapula
21  Amm
22  Elbow
23  Forearm
24 Hand, Wrist

Lower Extremity

30 Hip

31 Femur
32 Knee
33 Leg

34  Ankle
35 Foot

35

Code No.

=23 S-S JL I o T

R EER
B

RERE

Code No.

Wi, TS

01
02
03
04
05
06
o
08

HH
10
1
12
13
14
15

=304
16
17
18
19

L
20
21
22
23
24

T
30

Krgee

EEF(FVasEE)
Bimig

kR (THREHAET)

AR 725

LTFH®

HE0, BCRRMLAE, =8
LT

s

it (Open Mouth #%)
ZH N

ok

A R HE

IEHE

FEAHE

WEH

A%

BRI (BT A )
Al B A

B, #HE, BPE
L

I B 5

il B

F, ¥4

i 14 &

KEE

i P

THE

B (ankle ) BB &
B

RERF TR 16-79
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Thorax
40  Sternum
41 Rib .
42  Sternoclavicular joint
44  Esophagus
45  Bronchus
46  Breast
Chest
43  Chest (Lungs, Heart, Mediastinum,
Pleura, Aorta and veins)
Abdomen
50 Abdomen
52  Small intestine (duodenum,
jejunum, ileum} .
53  Large intestine (retrograde colon,
barium enema)
54  Gall bladder (oral, percutaneous,
operative)
55 Renal pelvis
56 Pancreas, spleen
57  Urinary bladder
58 Uterus, ovary
59 Fistula

Upper GI Series

51  Stomach (esophagus, stomach,
duodenum)
Whole Body
60  All spine
61  All upper extremity
62  All lower extremity
63  Whole body

36

R &R

40
41
42

45
46

43

50
52

SaERD

57

59

B
link:

i S5 B8 B
E
AEX
iE

Faip (B, O, WERREE, BUEE, A@HEEIK)

LA

BB (- ZHEMG, =R, HEB)
KB (EFERIBER, M)
faoy 5 (o, &k, #i5)
HE

Bk, MEBE

FRRE, RiE

¥, IBE

TETL

THERE

=5

51

60
61
62

B(aH, ¥, +HkEE)

2
£ kB
2T
&5
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13,

14.

15.
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