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RADIOGRAPHY AND FLUOROSCOPY TECHNIQUES IN HOSPITALS AND CLINICS

RERICE T IEERBE 6 &£ U B

HIROSHIMA - NAGASAKI 1964-65

LB - E&,

INTRODUCTION AND BACKGROUND

In this study the technical factors used in radiographic
and fluoroscopic exposures reported by ABCC-JNIH Adult
Health Study subjects’ were obtained from the records of
responsible hospitals and clinics, for use in subsequent
dosimetry and to assess trends in radiologic practice.

To determine the role of medical X-ray among other
sources of ionizing radiation in the total exposure of those
who experienced the Hiroshima and Nagasaki atomic
bombs, a number of studies!'® have been completed by
the ABCC Department of Radiclogy and the Research
Institute for Nuclear Medicine and Biology of Hiroshima
University, in collaboration with the ABCC Department
of Statistics, The Aduit Health Study!'* provides the
clinical focus for this dosimetry program.

An earlier study® included relatively small numbers of
subjects and was necessarily restricted in scope, but
furnished important information about the reliability of a
history of exposure to medical X-ray. A more extensive
survey in February 1964 - January 1965! yielded more
reliable data which led to this study of technical factors

characterizing the exposure of all subjects in the 1-year

survey. These surveys provided the basis for efforts to
and the
study of photofluorography in examinations of the chest®
The present study permitted comparison with results of
earlier ones to show tendencies of reported exposure with
time. Since frequency of exposure to some diagnostic
procedures was reportedly greater among Hiroshima
subjects who experienced the A-bomb! this factor and
reliability of response of subjects were carefully evaluated
according to hospital and clinic records.

determine bone marrow and gonadal doses™™*

This point is
particularly important in the assessment of medical X-ray
as a possible contaminant of A-bomb exposure.

METHOD

Basic data were obtained from Adult Health Study subjects
questioned from 1 February 1964 - 31 January 1965

concerning medical X-ray exposure in community hospitals
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and clinies during the 3 months prior to interrogation.
For that 3-month period, 1307 of 5293 Hiroshima subjects
and 225 of 2221 Nagasaki subjects reported exposure to
diagnostic procedures, giving names and addresses of
responsible institutions; photofluorography examinations
were reported by 683 of the 1307 Hiroshima subjects
and 98 of the Nagasaki subjects, and a detailed analysis
has been reported elsewhere?

With approval of the Hiroshima and Nagasaki City Medical
Associations whose endorsements accompanied our written
solicitations for cooperation of all institutions involved
(see Appendix), telephone appointments were made for our
two survey teams to visit all institutions involved. During
these visits detailed inquiries verified reported exami-
nations, and ascertained specifications of apparatus and
details of technical procedures used. This investigation
was conducted during 1 July - 31 August 1965 in Hiroshima
and during 13-28 September 1965 in Nagasaki.

Data so obtained were immediately entered on hand-sort
punch cards according to a special code and body sites
were subdivided in greater detail than in the earlier
survey* (Appendix). One punch card was used for each
exposure. For example, for upper gastrointestinal series,
one card was used to record fluoroscopy factors; and one
card was used for factors of each of the radiographic
exposures made during fluoroscopy.

Though the basic data for this survey were responses of
subjects during the 3 months prior to interrogation, all
exposures reported within 5 months of interrogation were
used to obtain more information concerning the reliability
of response. Analysis of exposure factors was based on
the 3-month period.

As defined by Japanese law!® in this study a hospital is a
facility with 20 or more beds, a clinic is one having less
than 20 beds or none. “Other " facilities are those providing
only diagnostic services with little or no therapy.
A health center or the Tuberculosis Prevention Society
are examples of the third category. Medical rooms of
companies and schools were classified as clinics.

RESULTS

The observations permitted an assessment of trends in
the use of radiography and fluoroscopy in the two cities.
In Hiroshima 147 institutions consisting of 39 hospitals,
105 clinics and 3 other facilities were included.
In Nagasaki there were the 15 hospitals, 25 clinics and
2 other facilities, a total of 42.
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General Observations Radiography and fluoroscopy
apparatus studied are shown in Table 1 by manufacturer
and type. In the two cities 239 units were surveyed.
Types differed by kind of facility and 70% were of the
transformer type mostly used in hospitals and “other”
medical facilities. Condenser types were almost exclusively
used in clinics, probably because of simplicity in operation.
Seventeen different manufactures were represented, thus
uniform specifications and exposure factors could not be
expected. Output and X-ray quality of these units were
assessed and reported elsewhere.’
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TABLE 1 DIAGNOSTIC X-RAY APPARATUS BY MANUFACTURER, TYPE, & EXAMINING FACILITY
HIROSHIMA PLUS NAGASAKI

j;_ 1 ||/]{-’|m}&3fh14fl'<l H

BAERH -

RIS - BB, 58 R

HOSDITBIS ] fﬁn.

Clinics R

Others ¥ & IL

Manufacturer —— — Total
LI 2 3 Transfnrmer Condenser  Transformer Condenser  Transformer Condenser £h
rd LN E o e L 5 A e et TR & A W N

A 35 0 26 17 2 ] B0

B a0 0 12 T 3 0 52

6 14 0 13 b 3 0 35

D 2 5 ] 9 0 0 26

E 0 0 2 17 o 0 19

F ] 0 3 4 ] 1 7

G 0 0 4 0 0 0 4

H 0 0 3 0 0 i] 3

I 2 0 1 0 0 0 3

J 2 0 0 0 0 ] 2

K 1 0 1 0 0 0 2

E 1 ] 0 0 0 0 1

M 0 0 1 0 0 0 1

N 0 0 1 0 0 0 1

0 1 0 0 0 0 0 i

P 1] 1] 1 ] i] 0 i

Q 0 0 1 0 0 0 1

Total 88 5 il 59 8 0 239
As mentioned previously, all reported photofluorographic gldo &35, MG snAmERZL, T4 ROHR
exposures were excluded from the present study. Figure 1 2 ,-) frdb L. 103, REAE I3 BAESRGE,
shows body sites examined by sex, medical facility, and , HEBER Bk ORBHIC R, BiEoEES i
city i:‘1 the pre‘aent survey?: They were better represented M&%& e, BEREOSEA G 2 5 U
than in a previous survey® because of the greater number PRTLEDT, REDEENEN £ b ot i

of subjects, and because sites were subdivided in greater
detail. Chest examinations predominated in both cities,
followed by upper gastrointestinal series. A total of 626
examinations were studied in Hiroshima — 365 (58%)
females and 261 (42 %) males. The total in Nagasaki was
139 —77(55%) females and 62 (45 %) males. In Hiroshima,
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304 (49 %) examinations were in hospitals; 281 (45 %), in
clinics; and 41 (7%) in other facilities. In Nagasaki,
94 (68 %) were in hospitals; 42 (30%), in clinics; and
3 (2%) in other facilities.

Table 2 compares examinations in the 1962 and 1964
surveys, by body site and city. Body sites were considered
in greater detail in 1964 than in 1962, but equated to
those of the 1962 survey before comparison. For example,
an examination of the hand in the earlier survey might be
represented by two sites: hand and wrist in the later
survey. In 1962, the number of examinations per subject
was 0.09 in Hiroshima and 0.05 in Nagasaki. Comparable
figures for 1964 were 0.1 and 0.06, respectively.
In Hiroshima in 1962, the frequency of upper gastro-
intestinal series was considerably less than that of chest
radiography; in 1964, the two approximated in frequency,
In Nagasaki, there was little difference in the relative
frequency of chest examinations and upper gastrointestinal
series in the two periods. These are factors to be
considered in any future estimates of mean X-ray exposure
dose to the citizens of the two cities.
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TABLE 2 COMPARISON OF FREQUENCY OF BODY SITE EXAMINED BY CITY AND YEAR

#2 EBBHUORH

B el #hAT - R R

Hiroshima 1515

Nagasaki 1265

Body Site 1962 1964 1962 1964
e B A Examinatons . Examinations % Examinations % Examinations %
et f g Lk 8

Head T 8 5 17 2.7 3 7 2 1
Scapula HHB (i, 2 1 17 .7 3 2
Rib [ E1 R 3 2 5 0.8

Chest Bal i 86 52 281 45.0 25 6 84 61
Chest(Fluoroscopy, Tomography)

Waih (GER, WTRERERS) o 14 8.5 26 4.2 6 14 12 8.6
*Upper Gl series LI B®E ... 22 13 159 25.4 6 14 18 13
Gallbladder TH# ... 4 2 19 3.0 1 2 9 7
Abdomen BEE covaumasnains 1 0.6 11 1.7 2 1
Small intestine, Colon

il R eI 2 1 12 1.9

Tespinie BT oo 2 1 9 1.0

Eospimes JEEE o miiin 9 6 34 5.4 6 4
Pelvis 7 . 2 1 8 1.0

Pyelography T i o 2 1 7 1.0 2 1
Urinary bladder B ..o 1 0.6

Lower extremity (Angiograph)-‘)

T (LA R ) i 1 0.2

Knee, Foot, Leg B, 2, W_ ... 6 3.6 18 2.9 1 0.7
Dental MR L wminnmmnsmne 1 0.6 2 0.3 1 2

R A e el 165 99.3 626 99.2 42 99 139 99.3
*Includes GI + Smaoll bowel and GI + GBE ezaminations
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FIGURE 1 NUMBER OF EXAMINATIONS BY BODY SITE, SEX, AND CITY
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The number of films per examination and exposures per
film by body site are shown in Table 3. The number of
films per examination was greater for upper gastrointestinal
series and other examinations utilizing fluoroscopy, but
the total was 1.96 films in Hiroshima and 1.69 films in
Nagasaki. This value for Hiroshima institutions agrees
with the 1963 value of 1.9 for Hiroshima Red Cross

Hospital !

Number of exposures per film was usually
one, but divided exposures of film were made for some
body sites, and the number for all sites was therefore
greater than one. The ratio of the total number of
exposures to the total number of films was 1.3 in Hiroshima
and 1.23 in Nagasaki. Such differences in numbers of
films used and exposures made are important reference
data for future dose estimates. Because chest radiography
and upper gastrointestinal series were the most frequently
performed examinations in the two cities, data concerning

them are dealt with separately.
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TABLE 3 NUMBER OF FILMS PER EXAMINATION & EXPOSURES PER FILM BY BODY SITE

%3 MELMYZDO7 4 VARBBEEE7 1 VA LECY 2D BB S5
Body sitet exa:;:ﬂians . Film used M7 ¢ v & B ¥ (inch) = expTr)::ziles ex_ai‘l';lli;;a?? on ' LK!;;;UFCSJ"'
s s 5xT 68 8x10 10x12 11x14 Total R R B BHIEYSAD 708 1 #
AR = ' TogoAHE uAD Ha’. i 14
HIROSHIMA L&

Skull mER 5 12 12 12 2.4 1.0
Sinuses Wl @EE 8 1 4 4 1 10 11 1.3 13
Cspine  F 3 8 8 8 A 1.0
T-spine i 9 12 1 13 13 1.4 1.0
L-spine HEHE ... 34 1 1 61 6 69 83 2.0 1.2
Pelvis R : 8 2 8 11 14 1.4 1.3
Shovlder M oo L] 4 6 10 11 1: 1.1
Elbow e 1 1 2 1.0 2.0
Hand + > 7§ 4 3 T 14 1.0 20
Knee MR i 10 2 T 2 11 19 1.1 17
Leg B s e 1 1 1 2 1.0 2.0
Foot TB  casnrimvavsiaiice iy 5 1 2 2 5 10 1.0 2.0
Rib 1 ; L 5 8 2 5 5 1.0 L0
Apex Bifi s 3 3 3 3 1.0 1.0
Routine chest R 36 % 0 i 52 .. 277 5 68 216 289 289 1.04 1.0
Abdomen MED i1 3 i0 13 13 1:2 1.0
GI B v 144 11 689 263 115 1 459 722 3.2 1.6
BE s AR 5 8 9 3 20 26 4.0 1.3
GI+BE HIR&E 310 o 4 ] T 16 13 i 43 43 Tl 1.0
GI+5mall bowel +BE

BERE + BT S AR 1 3 4 5 12 12 12.0 1.0
GI+Small bowel 1B + b A5 11 8 15 25 2 50 71 4.5 1.4
GB BERE iy 19 12 29 2 43 45 23 1.0




TABLE %% 3

Body sitet Total Film used (inch) e;"u‘:{‘res exg‘g‘:{ion E“'f’i‘f;””’sf
examinations - : Total
5 =7 6x8  Ex10 10x=12 11 =14
GI+GB W& R ... 3 2 9 5 16 28 5.3 1.8
Pyelography HERBER .. 7 1 10 1 14 14 2.0 1.0
Ventriculography WEEiE5E . 1 4 4 4 4.0 1.0
Angiography [ Extremity)
A TE B (O ) vvimimenmissmninnt 1 10 10 10 10.0 1.0
Arthrography (Knee)
BB R CIED) i 1 1 1 2 1.0 2.0
Tomography (Chest)
W R 2 () e 12 4 32 12 2 2 55 64 4.3 1.2
Total BE wenibdiusiiaanis 607 20 142 391 387 252 1192 1550 1.96* 1.30*%*
NAGASAKI Eim

Sinuses 2 1 1 2 2 1.0 1.0
L-spine & 2 10 12 i6 2.0 1.3
Shoulder W .. 1 1 1 1 1.0 1.0
Hand N 2 2 1 3 1.5 1.3
Fuoot 2 .. 1 1 1 2 1.0 2.0
Apex, Chest  MHFJ: i 1 1 1 1 1.0 1.0
Routine chest B &0 §F il B ... 83 22 63 85 85 1.0 1.0
Abdomen 14§ > 2 5 2 2 2 1.0 1.0
Gl [ & - 17 15 40 9 64 86 3.8 1.6
GB¥ HBRE . derinonians 9 8 13 5 26 26 29 1.0
GI+GB¥ PR R 1 1 5 2 8 14 8.0 1.8
Prelography ¥ i i 2 4 5 9 9 4.5 1.0
Tomography (Chest)
BRI A (B EE) i 10 2 7 8 17 38 e 2.2
Total BB it e 137 0 29 62 56 84 231 286 1.69 128

tExclusion of fluoroscopy only examination & dental, B O & 12 L AME L L BB BRAELRGL 2

SE R o LR A I B
BEEH LT

$Spot film exposures during fluoroscopy.
*Ratio of iotal examinations to total films.
**Ratio of total films to total exposures.

Exposure Faciors in Fosteroanierior Chest Radiography
The numerous chest examinations in this and previous
surveys’ permitted comparison of techniques and as-
sessment of relationships. The number of posteroanterio
(PA) chest examinations by age, sex, medical facility, and
city are shown in Figure 2.

Hiroshima hospitals showed no variations by age and sex,
but clinics performed a much larger number of exami-
The

same tendency was noted in a previous surveyd

nations of females than males 40-59 years of age.

In Hiroshima clinies, examinations were more frequent
in males than females 60 years and over; in other medical
facilities, more frequent in females. In Nagasaki hospitals
more examinations were made in males 40-59 and in
females 20-39.

in females in both these age groups. The present results

In clinics more examinations were made
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compared with those of the previous survey showed no
remarkable difference for Hiroshima. In Nagasaki, no
comparison could be made because of the small number of
subjects in the earlier survey.

Tube voltages (kvp) in chest radiography are shown in
Figure 3. In all Hiroshima medical facilities 50-59kvp
was most frequently used. As in the previous surveyj
higher tube voltages were used in hospitals. In Nagasaki
48-59 kvp was commonly used during the earlier survey,
but 60-79 kvp was now more frequently reported. More
tube voltages over 100 kvp were reported currently in a
few hospitals.

Most routine radiographic chest examinations were made
with transformer-type apparatus, unlike chest photofluo-
rography. Condenser type units were used in 77 (13 in
hospitals; 64 in clinies) of a total of 277 routine chest
examinations in Hiroshima, and in only 8 of 83 exami-
nations in Nagasaki - all in clinics. Figure 4 shows
milliampere seconds (mas) used with transformer units.
In Hiroshima 20-25 mas was most commonly used. There
was no difference by type of medical facility. In Nagasaki,
lower mas was generally used than in Hiroshima. In, the
earlier survey! clinics generally used higher mas than
hospitals, as in the present study.

Exposure time in seconds is shown in Figure 5. Exposure
times frequently used in hospitals in both cities and
Hiroshima clinics ranged from 0.06 to 0.15 seconds.
In Nagasaki exposure times in clinics were slightly longer.
During the previous survey} clinics used longer exposure
times than hospitals in both cities.

Focal-film-distances (FFD) used are shown in Figure 6.
In both cities, many facilities, particularly hospitals, used
200 em. Less than 200 ¢cm was frequently used in clinics
in both cities; 150 ¢m, frequently in Nagasaki clinics. Use
of 100-120 cm in Hiroshima hospitals and clinics was
reported, unlike in the previous survey?

Cone configurations by institution type and city are shown
in Table 4 and Figure 7. Multiple plane collimators were
more frequent in hospitals than other medical facilities in
both cities, but few were used in clinics. Round and
square cones were most frequently used in clinics of both
cities and some hospitals of Hiroshima.

Relations between cone configuration and field size and
beam center to gonad position are shown by sex in
Figure 7. Cone size, focus-cone-distance (FCD), and
FFD were used to calculate field size. Using the beam
center in chest examinations as the base point at the
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TABLE 4 CONE TYPES FOR ROUTINE CHEST EXAMINATIONS BY CITY

#F4 ORESTEBEC BT 2BEORBIK: #d5
Cone Type Hospitals  Exposures Ciinics Exposures Others Exposures
N oK A B B ik 2 I B i 2 Z o B
HIROSHIMA LB
Collimator # &7 13 69 1 1 2 28
Round FII ¥ B 4 7 12 40 32 66 1 5
Square AR 3 12 34 59 0 0
Rectangle £ J5 % 80 441 2 3 2 6 0 0
NAGASAKI £
Collimator # HEH 9 48 1 2 2 3
Round PO BB 4515 2 10 8 12 1] 0
Square 47 0 &1 i 1 2 5 5 0 0
Rectangle £ 5 BEEE 1 2 2 ] 0

FIGURE 2 DISTRIBUTION OF PA CHEST EXAMINATION BY AGE, SEX, & CITY
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FIGURE 3 TUBE VOLTAGES (kvp) RANGES IN CHEST EXAMINATIONS BY INSTITUTION AND CITY
B3 BERECS T AERE (kvp ) Q4 BB L O
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140 kvp
B Hospitals #ilx 130-139
[77273 Clinics Bk 120-129
Bl Others ol 110-119
100-109
B 90.99
80-89
B R AR R 70.79 R KA
Y
R R SR ISR
60-69
50-59
40-49
] 1 | | 1 1 i 1 J
70 60 50 40 30 20 10 0 0 10 20

NUMBER OF EXPOSURES Jit¥:#

FIGURE 4 MILLIAMPERE SECONDS (mas) USED IN PA CHEST EXAMINATIONS BY INSTITUTION & CITY
Bld4 W AHmEgmECHeshZz Y - 778 (mas ) BEME X U0ETTD
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Hospitals  #ikz Clinics EFE 90-120 Hospitals i % Clinics [EEz
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FIGURE 5 EXPOSURE TIME IN PA CHEST EXAMINATIONS BY INSTITUTION & CITY
B45  FRHEH A AR D g 0 B MR ATIER B B & OB
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Ll
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FIGURE 6 FOCAL-FILM-DISTANCE (FFD) USED IN PA CHEST EXAMINATIONS BY INSTITUTION & CITY
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FIGURE 7 CONE TYPE, FIELD SIZE ( % AND GONAD POSITION IN PA CHEST
EXAMINATIONS BY SEX, CITY AND INSTITUTION
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DISTANCE FRC?M BEAM CENTEI} FEET B R 2 & D EERE
Ovary (35.5cm) Testis {47.5cm)

Beam center (T-spine 7)
MO (57 g

By

E 3

() Institutions & exposures by multiple collimator »-ZAOHTE, SEEYEACCRMNARNERT.

seventh thoracic vertebra, half the length of the long axis
of the field was indicated on its transverse axis. Though
gonad positions naturally vary, adult ovary and testis
locations were assumed to be 35.5 and 47.5 ¢m, respective-
ly, from the beam center, based on anatomic and radio-
graphic texts and phantom measurements. Thus, in
Figure 7, if the cone is shown to the right of the position
of the gonads, the gonads were included in the field. Male
shows that few examinations were made with the testes in
the direct beam. However, female shows that cones were
frequently used which included the ovaries in the direct
beam. Numerals in parentheses to the left of the two
figures indicate the number of medical facilities which
used multiple plane collimators and the number of exposures
thereby. As a rule, the field may be adjusted more closely
to film size with multiple plane collimators so that the
gonads are better excluded from the direct beam.

Thickness of added filtration used in chest radiography is
shown in Table 5. In both cities 0.5 mm aluminum was
frequently used, especially in clinics. Three facilities in
Hiroshima used no added filtration. In the previous survey
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TABLE 5 ADDED FILTRATION IN DIAGNOSTIC X-RAY APPARATUS FOR
ROUTINE CHEST EXAMINATIONS BY CITY

#5 BT mIREIZH v S R

B BT HE X A2 0 0 £F B A B

Added Filtration

Hiroshima 14 55

Nagasaki 5@

5 Hospitals Clinics Others Hospitals Clinics Others
#i BE [ B ol B [ B % Ml
None % L 1 2 0 ] 0 i
0.5mmAL 14 48 1 6 15 0
LO0mmAL 6 17 2 s I 0
L5mmAL 4 1 i 1 i] 1
2.0 mmAL 1 1 0 2 0 1
25mmAL 0 0 1] 1 0 0
3.0mmAL 1 0 0 0 o [i]
0.2mmAL+0.1 mmCu 1 (] ] 1] 0 i]
1.0mmAL+0.1 mmCu 1 0 0 (] 0 0
1.0mmAL+0.2mmCu 1 0 0 0 1] 0
0.5 mmAL+0.3 mmCu i] 0 0 1 0 a
Total Apparatus
WO ER 30 69 3 13 16 ]
there were also several facilities using none. In both ERRR 7P A (o3 75‘;%":!'1 o foo Mz B0 T

cities a number of hospitals used aluminum and copper
filtration, with relatively high tube voltages.

Positions of the anodes of the X-ray tubes are shown in
Table 6.

caudad of the examinee, to lessen gonadal dose.

Generally, the anode should be positioned
As the
table shows, this was true in only about half of the cases.
In some cases it was positioned horizontally.

Film size in PA chest radiography is shown in Table 7
by sex. In both cities, 11 x 14 inch was the most frequent-
ly used, but no difference was seen by sex; 10 x12inch
film was more frequently used for females than males.
This tendency was also noted in the previous survey.
The direction of the long axis of the film was studied for
all examinations in the present survey, but since con-
clusions were valid only for machines with multiple plane
collimators, no analysis of the data was made.

Exposure Faciors in Upper Gastroiniestinal Series Fluor-
oscopy and spot-film radiography are usually combined
during upper gastrointestinal series, and dose to the
examinee is relatively large, as opposed to ordinary
radiography. Since this type of examination is rapidly
increasing in frequency, a detailed analysis of exposure
factors in upper gastrointestinal series was made. In the
previous survey} no analysis was made of the exposure
factors in upper gastrointestinal series because of the
small number of examinations studied, s0 no comparison

with results of the previous survey was possible.
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TABLE 6 ANODE POSITION FOR ROUTINE CHEST EXAMINATIONS BY CITY

#6 JAMPEIEEEIC B AEEROME: #iim
Anode Position Hospitals ~ Exposures Clinics Exposures Others  Exposures
F8 e o i 4 B B R R B B e 2 2 mh e i B
HIROSHIMA LB
Head SHM ..o 15 53 23 40 1 2
Foot 1 ... 12 57 24 44 2 31
Horizontal AP ... 4 14 16 36 0 0
Unknown 428 ... 0 0 f 12 i (1]
NAGASAKI &8
Head 388 ... 4 18 3 4 0 0
Foot FEfH) 6 16 2 3 2 3
Horizontal & ..., 3 27 9 firs i] 0
Unknown  HE ... 0 0 2 2 ] 0

TABLE 7 NUMBER OF EXPOSURES BY FILM SIZE IN PA CHEST EXAMINATIONS BY CITY

27 HWEHMBWEESEII A7 s A0 KE S EEEMEC: S
Film Size Hospitals #4 f Clinies [#pi Others % @ fil
T4 AD
kag Male B Female % Male # Female & Male %  Female &
HIROSHIMA LB
11 x 14 inch 48 37 43 46 8 23
toxiz (1 >7F) g 28 11 27 1 1
8 %10 1] 0 1 3 0 0
NAGASAK]I E#
11 =14 33 18 3 9 i} 0
10 =12 0 8 0 0
Figure 8 shows the number of upper gastrointestinal H8it, FEHBEXGHMEO L ER, M, EWEDR

series by age, sex, medical facility, and city. Before
conducting this study, we thought that the frequency of
this type of examination might be higher among older
individuals, but this was not so. The distribution of this
type of examination was nearly equal for all age groups
disregarding sex, and included a few under 19 years of
age.

Figure 9 shows tube voltages in fluoroscopy and spot
radiography. Similar tendencies were noted among
Hiroshima hospitals and clinics, except that higher tube
voltages were used for spot radiography in hospitals than
in clinics, wherein 100kvp or greater occurred. Tenden-
cies could not be established for Nagasaki because of the

limited number of examinations.
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FIGURE 8 DISTRIBUTION OF UPPER GASTROINTESTINAL SERIES EXAMINATIONS BY AGE , SEX,
INSTITUTION & CITY
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FIGURE 9 TUBE VOLTAGES (kvp) USED IN UPPER GASTROINTESTINAL SERIES EXAMINATIONS BY
INSTITUTION AND CITY
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The mas in spot radiography for upper gastrointestinal
series is shown in Figure 10; The distribution is wider
in Hiroshima hospitals, than in clinics. Since exposures
are made in various projections during studies of the
gastrointestinal tract, exposure factors, especially mas,
These problems have been studied and
reported elsewhere.1?

vary widely.
This is partially responsible for the
diversity of mas in Hiroshima hospitals. In Nagasaki, the
tendencies in hospitals and clinics were not determined,
because of relatively few cases.

Table & shows milliamperage (ma) used in fluoroscopy. In
all Hiroshima medical facilities 3 ma was most commonly
used, followed by 2ma. A wide distribution of ma was
used in both cities, however.

LEEBEX RO HRRE S mas 2 K10

2t BT, BiED LHEBEO mas OFEEF kL&
v, BIBREoME T, SMEoEE M & 3T

Lbhbhs0T, MEdRft, Hiims TRELENH 5.
CZOHIZDBWTOMEEIREEh TV Zok
A, EEORHEIZHLENL mas DR ELZORMEO—
HAELLTWA., BTE, SEHEAT RN D L

kit & UPERRIZEIT S mas O RE sNE

DT,

; *
i B

ZBRFERCHOSALZZY - 7Ty (ma ) 2RT.
KEodf~TolErtRi 2 0L 3Ima T,
KT 2ma Th-rA, LAELENS, MidiTthHwLH
ma OEEIEED - 2.

TABLE 8 FLUOROSCOFPY MILLIAMPERAGE IN UPPER GASTROINTESTINAL SERIES EXAMINATIONS BY CITY

#£8  LHUBEXBRECEIAERIY T Y RT: B
MA Hospitals Examinations Clinics Examinations Others Examinations
YT AT 0 i 3 Mg I B ¥ M Z (b i 7 8
HIROSHIMA 1}
1.0 2 13 0 0 0 0
1.5 0 0 1 1 0 0
2.0 2 i2 9 15 0 0
2.3 1 2 0 0 0 0
2.5 0 0 2 L) 0 0
3.0 15 38 32 45 1 4
4.0 2 4 5 8 0 0
NAGASAKI l&af
1.0 1 1 0 0 0 0
1.5 1 5 0 0 0 0
2.0 i} 0 2 2 0 ]
2.5 1 1 1 2 ] 0
3.0 3 3 2 3 0 0

Fluoroscopy time per examination is shown in Figure 11.
Fluoroscopy time affects exposure dose from upper
gastrointestinal series more than any other factor.
However, very few facilities kept accurate records of
fluoroscopy time, and an average estimated by the doctor
was often all there was obtainable. Fluoroscopy times
shown are not highly aceurate; it is to be noted that
fluoroscopy times of 5 and 10 minutes were more frequently
reported than others. However, these do show certain
tendencies; e.g., duration of fluoroscopy in hospitals is
shorter than in clinics in Hiroshima, while the contrary
is true in Nagasaki.
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FIGURE 10 MILLIAMPERE SECONDS (mas) USED IN SPOT FILMING DURING UPPER GASTROINTESTINAL
SERIES EXAMINATIONS BY INSTITUTION AND CITY

F0 FHEEBEXSEEECPTANERE cH AT - Ty a7 i (mas ) B E L OB
Hiroshima L& Nagasaki £ i
Hospitals #iFs Clinies [l E 60-64.9 mas | Hospitals #iki Clinics [£l3
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Examinations 1 & —= S0:54.9
Clinics [ ¥ S0 A g
| A7, 27/ Examinations i i 4 —ee 7 it
% 35-39.9
<
0-34.9 .
, soser BB #
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STJE:T Insﬁn‘rﬁonjns Fﬁl‘i”f ) —_— 30.34.9
Y Examinations FE T E —ee
1 L 1 1 1 1 1 IE ! i 1
20 15 10 5 0 20 15 10 5 0 0 5 0 5 10
FIGURE 11 FLUOROSCOPIC TIME PER EXAMINATION IN UPPER GASTROINTESTINAL SERIES,
BY INSTITUTION AND CITY
11 EAEBEXSMBECET2RAEL DY A0 0B REN: 88 s L sl
Hiroshima [ 3 Nagasaki [
Time
Hospitals #iliz Clinies s 30min % Hospitals #if%|  Clinic Kz
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bz 22277z 100100 3
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6.0- 6.9
50- 5.9
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TOTAL it : 6.9 min, 5 TOTAL il : 5.4 min. %




Accurate data were obtained from records of spot radio-
graphy and number of films used. Figure 12 shows
number of spot exposures per examination. Frequency of
As

shown, there is much diversity in the number of exami-

spot radiography is equivalent to exposure numbers.

nations by city. Dose per exposure is greater than for
chest radiography. No marked difference was seen in
the frequency of spot radiography between hospitals and
clinics in Hiroshima; in Nagasaki, it was less frequently
performed in clinics than in hospitals. Spot radiography
was performed approximately five times per examination
in both cities.

Figure 13 shows film size used in the examinations.
10x12inch and & x10inch films
were commonly used with nearly equal frequency, but

In Hiroshima clinics,

8 x10inch films were more frequently used in hospitals.
No definite tendency was established for Nagasaki. Since
upper gastrointestinal series were nearly always performed
with machines having multiple plane collimators for
fluoroscopy, the beam was presumably adjusted to film
size, but there probably were discrepancies between field
Though
physicians were questioned about this and responses
concerning upper gastrointestinal series in 55 of the 69
facilities surveyed in Hiroshima and 11 in Nagasaki
indicated that field and film size were identical, it is

and film sizes, especially with divided films.

difficult to evaluate these responses.

Distance from tube to examinee is very short for upper
gastrointestinal series and slight differences in distances
cause relatively large differences in dose. Table 9 shows
the focus-table-distance (FTD). The most common distance
in the two cities was 40cm, but many other distances
were also used.

Table 10 shows added filtration used in the examinations.
As in chest radiography 0.5 mm added aluminum was most
frequently used in at least half of all the machines in the
two cities. Table 11 shows position of the anodes of these
tubes.

Exposure Factors in Examinations of Other Body Sites
Detailed analyses of exposure factors for examinations
other than chest radiography and upper gastrointestinal
series were difficult because these examinations were
fewer in number. They will be considered collectively

and conclusions reached.

Table 12 shows these examinations by age and sex, both
cities combined. Largest numbers were in the 40-59 age
group. The number of patients interrogated differed by

18

HERY &L UER7 1« batitiiizowv i,
ﬁ’inE CEEAE LSRN, M2k, BMEIRYAYO
HEEREPEA AT, UEEREIIHARIZFE L. Bz
AT Loz, MdioMEB Iz LE2EN S 5. HE
Bl 0 ofais, MESEEREZOHRGEDE ke 0L
Bbhs., RETIE, WkLERLOBICHBRETC
FLwERrr, bd, BETIE, ERiZeT2HEHRRE
FREHERELIILP 2o BHEeMmELRY 2D
WomoEREE T bR Tk,

e A A 6

B3 MmFIcH A7 s baDkEEE25RT. HEOE

BETid, 10X124 > F 28X, »FO7 ¢ ML
LWL, ZOMBBEELELAYE LY LY,
FWRETEBXI0A v F 7 s WAOMERE 5 2. Bl
T, B0 Lcfimed#niddr. LR "S’X
WHRETELACYBEREHNEERVEATARETITZH
naoT, FMINELT 7 LAk ESICHE SRS &
Bhhah, "’r[v 7oL AOGHBEnES, B
FalbADKE EOR Iz IEES -e)’f'><f'&'-c1’mf')
na. _21!:*.1';"(&{[",{[: ShirIlA, EBFTHEE

FEBIBROD D A, BLUEBKoERERINTIZ l-
HEBEXHMME > T o E ST E T

MapkEsFIHLENIZETE-LH, ZoM
Hizow O IZHETH 2
EEBEXaBECE, TRrofBEETORE
BEELEDT, wmuhfﬁﬁﬁﬁ&qféﬁﬂ
lclhdm kg a2A Ha. RO ES - AMNNS
(FTD )&+, Midithd £<Me6nAHEE L0 T
Holh, ZOMOERES £ Ry T

F1002, MAIZHG S RSB & 4.
B Lk, WidTOo = L EGRIR A E L 2
CHwLH, 22F0b iR IIEbRT V.
FINEEERO B O E % AT,

i 0 0 o
S5mm@ 7 M 3=

TOMOIMUDKREICSH T SRBERMG M EELRE S

FUVLEEBEX TEHL HwUOBE LS LS 20T,
FoOMEEFORM LB ZEE T, . 62
W E—15 ERETE 7.

FI2IEW A S LTl > Sl & Rz R T
BABEAZ 000 -9E0ERETHL . EREL,
EHEAEZ T2 - AEHEERTCL - TENF S L.



TABLE 9 FOCAL-TABLE- DISTANCE (FTD) IN UPPER GASTROINTESTINAL SERIES EXAMINATIONS BY CITY

£9 LSS X o fr 0 5 B — R s R FTD ) Fid
FTD Hospitals Examinations Clinics Examinations ‘.Others Examinations
i B ik 4 [ B £% o £ # @i Hrd g

HIROSHIMA E&

35 em 1 1 5 7 1] ]

40 14 48 41 59 1 4

45 6 18 2 4 1] ]

5l 1 2 1 1 0 0
NAGASAKI £

410 2 2 6 12 0 0

45 3 3 0 0 0 0

TABLE 10 NUMBER OF INSTITUTIONS & ADDED FILTRATION IN DIAGNOSTIC X-RAY APPARATUS
FOR UPPER GASTROINTESTINAL SERIES EXAMINATIONS BY CITY

210 LM IS X BRI S AL I X B o R RN & F o B s Bhel A

Hiroshima [ By ] Nagasaki £

Added Filtration

. Hospitals Clinics  ~  Others
i e 1 B olomny

None 0 1 1] 0 1]
0.5 mmAl 11 31 1 1 3
0.8 0 1 0 0 it}
1.0 b 14 0 2 2
1.2 2 0 0 0 ]
1:5 2 o 0 1 ]
2.0 1 & 0 1 1
3.0 1 0 0 0 0

Total apparatus
XmBE o8 ..

ra
o
.
=
—
n
=21

TABLE 11 ANODE POSITION IN UPPER GASTROINTESTINAL SERIES EXAMINATIONS BY CITY

#F1 EMWIBEXBERECS TSRO E: Bk
Anode Position Haospitals Examinations Clinies Examinations Others Examinations
/4 i o 4 b bt B £ 5% fi & i A £l & R

HIROSHIMA L&

Head @nfll 14 49 18 26 0 0
Foot [Ef 5 18 22 31 1 4
Horizontal & ............. 1 2 6 11 0 ]
Unknown A48 ... 0 0 3 4 0 0
NAGASAKI %

Head B ... ] 0 2 : 2 0

I GT R (L ———. 5 it 3 g i] 1]
Horizontal 4P ovvnnne. ] i] 1 1 ] ]
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FIGURE 12 NUMBER OF SPOT FILMING EXPOSURES PER EXAMINATION IN UPPER GASTROINTESTINAL SERIES,
BY INSTITUTION AND CITY
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FIGURE 13 FILM SIZE USED IN UPPER GASTROINTESTINAL SERIES EXAMINATIONS BY INSTITUTION AND CITY
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age groups. Females exceeded males in the 20-39 age
group, but more females were interrogated in that group
and the difference was not significant. Despite the fact
that nearly twice as many females as males were
interrogated in the 40-59 year age group, numbers of
examinations were greater among males. Lumbar spine
radiography and fluoroscopy, and tomography of the chest,
predominated.

Tube voltage ranges are shown by examination site, cities
combined, in Tables 13-15. Lumbar spine examinations
were next most frequent to chest radiography and upper
gastrointestinal series, and gonads were either in or near
Tube
voltages for lumbar spine examinations were highest in
the Hiroshima hospitals (Table 13). Table 14 shows tube

voltages for examinations other than routine chest

the direct X-ray beam during these examinations.

roentgenograms; upper gastrointestinal series and lumbar
spine radiography, for both cities combined. Tube
voltages for spot radiography in examinations including
fluoroscopy examinations other than upper gastrointestinal
series are shown in Table 15, both cities combined.
In both cities 28 gallbladder examinations were included
and fluoroscopy was performed in half of these.

For fluoroscopic examinations excluding upper gastro-
intestinal series, the duration of fluoroscopy and frequency
of spot radiography are shown in Tables 16 and 17, for
both cities combined. Duration of fluoroscopy (Table 16)
is based mainly on recollections of physicians because no
accurate records were available. Duration of fluoroscopy
was briefest for chest and gallbladder examinations.
Accurate institutional records gave the frequency of spot
radiography per examination (Table 17), which was lowest
for gallbladder examinations, but for some other exami-
nations it was higher than for upper gastrointestinal series.

Comparison of Frequency of Examinations by A-bomb
Experience In an earlier study! Hiroshima subjects who
experienced the A-bomb reported slightly greater frequency
of radiographic and photofluorographic examinations than
those who were not in the city at the time of the bomb
(ATB). The present survey provided an opportunity to use
hospital records to confirm the subjects’ reports of
exposure to medical X-ray. It did not, however, offer an
opportunity to add to their account any exposures that
they failed to recall at interview. The subject’s report of
an exposure was considered to be confirmed if it was found
in a hospital record within 3 months of the date he had
given, and was for the technique he mentioned. The
average confirmation percentages are shown in Table 18

by type of X-ray and by city.
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TABLE 12 TOTAL NUMBER OF EXAMINATIONS BY AGE GROUP AND SEX, HIROSHIMA PLUS NAGASAKI
ROUTINE CHEST AND UPPER GASTROINTESTINAL SERIES EXAMINATIONS EXCLUDED

F£12 HEEEE L & ORI, KB R (R SR R b kO R IR X R A PR <)

Body Site 0-19 20-39 40-59 60+

i M i * Bt M@+ Fi* MB* Fa* M-B%"__—F?'I"
Skull  HHEH .. 1 4 T 2 Y 2
Sinuses il Mk 11 1 2 3 | 2 g 2
C-spine 2 4 1 4
T-spine Bd# . 2 4 2 3 2 i 2 3 6
L-spine WEH oo 412 7 16 10 23 8 15 5 16 6 17
Belvig #8 Lcim R 4 4 2
Shoulder §i 1 2 2 2 T 7 A 4 5
Elbew S aaisssmman § u
Hand, Fosasaumianms 1 2 1 2 2 S 2 4 4 8
Knee 2 4 1 52 1 2 2 3 4 8
Leg 1 1 T
Foot 2 4 1 2 3 6
Ribv IR cmnmaman 2 2 11 BN
Apex  BEZ i %2 LS 2% 2
Chest (Fluoroscopy)
MR AR I 1 o 5 5 2 2 3 3 3 3
Abdomen B L. 1 @ 11 3 3 2 2 i1 et 4 5
Barium enema +1Y % & {§iE ¥ 3 16 111 1 4
GI+BE
oL R R A 5 212 i 12 2 18 T,
GI+5mall bowel + BE
B At AR K 113
GI+ Small bowel
[ ol 110 1 4 i 5 221 1 6 220 1 7 1 8
Gallbladder I10$ ................ 2 B 4 15 9 30 3 8 8 18 2 B
GI # Gallbladder
EIBT L BB o £ B 115 1 15 1 8

1 2 1t 1 1 i1 2 3 8 1 4
Ventriculography i 5% i # 1 4
Angiocardiography
Lo Bl I O B L 1 1
{ 110

Arthrography (knee)
PEBRHEE (B s L2
Tomography (chest)
=y T 1 TR 1 4 2 7 6 30 6 28 417 212 1 4
Dental 5 ... 1 i 3
Total B L 8 23 9 31 24 63 51 164 49 150 47 139 26 77 30 71
Total Subjects Interrogated**
T E T HEEE v 377 419 975 1655 867 1664 693 864

*Erposures
**Data obtained from Reference 1. MM I EELEL » 54,
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TABLE 13 TUBE VOLTAGES (kvp) RANGES IN LUMBAR SPINE EXAMINATIONS BY CITY

#13 BEMBREIC BT 3EEE (kvp ) O
Hiroshima 15 5 Nagasaki 1&0§
L Hospitals Exposures  Clinics Exposures Others  Exposures  Hospitals Exposures Clinies Exposures
4 i 3 e & 21 1% B 4 B O 2 B i B B HER [% i % MATE

110-119 1 6

80-89 8 1 2 1 1

70-79 3 3 6 10 1 1 2 3

60-69 10 27 8 21 1 1 2 2 3 10

50-59 1 2 2 2

TABLE 14 TUBE VOLTAGES (kvp) IN RADIOGRAPHIC EXAMINATIONS BY BODY SITE,
INSTITUTIONS, & EXPOSURES, HIROSHIMA PLUS NAGASAKI
ROUTINE CHEST, UPPER GASTROINTESTINAL EXAMINATIONS AND LUMBAR SPINE EXAMINATIONS EXCLUDED

Bl HAEMOBRIISTSEEE (kvp) s BES+HEG (WHIHEEE, LEBBETXEREL L UBEREL K

Body Site 40-49 kvp 50-59 60-69 70-79 80-89 90-99 100-139
o Inst. Exp. Inst Exp.  Inst. Exp.  Inst Exp. Inst.  Exp. Inst. Exp. Inst. Exp.
MM MAOTEC BB BEASEC BRI MATM BB vASbE BB MEATE RENE: BIGTE RER RSt
Skull HMEE i 1 1 4 8 1 1 2
Sinus RIEGEEE 1 1 4 5 4 4
C-spine 8 ... 3 7 1 1 -
T-spine 1 1 5 7 4 5 1 4
Pelvis 3 5 2 6 3 3
Shoulder Fi ..o, 1 1 3 8 4 5 1 1
Elbow LEE . 1 2
Hand - I 3 6 4 8 2 4
Knee = DR L 6 3 11 1 2
Leg L 5 T RN - 3
Foot B o 1 2 2 4 i 6
Rib % R 2 2 1 1 2 2
Apex iti %2 2 2 1 1 1 1
Abdomen P& ... i 1 1 3 3 5 8 2 2 1 1
Barium enema /%% 7 LiEME 2 13 2 10 1 3
GI+BE
ERL R AR M S ol 2 17 1 6 2 20
GI+ Small bowel + BE
RN AR R 1 12
GI+ Small bowel
[ LR S R 1 2 6 41 1 17 1 11
Gallbladder JH# ... 1 g 4 15 10 39 4 15
GI+GB W&+ o 1 7 1 3 3 32
Pyelography ffduii®s . 1 4 5 9 2 10
Ventriculography
Tk 52 5 B 1 4
Angiography (Extremity)
ML R () 1 10
Arthrography (Knee)
BT B () oo 1 2
Tomography (Chest)
BT8R (R ) e 1 12 4 44 3 16 3 28 1 2
Dental M8 . 2 2

23



TABLE 15 TUBE VOLTAGES (kvp) IN FLUOROSCOPIC EXAMINATIONS BY BODY SITE, & INSTITUTIONS,
HIROSHIMA PLUS NAGASAKI
UPPER GASTROINTESTINAL SERIES EXAMINATIONS EXCLUDED

#15 FEHMEOBRHRIZHTHEEE(kvp ) L+ E ( LEEBEXBEEE R

. 50-59 kvp 60-69 70-79 80-89 40-99
Body Site
i Inst. Exam. Inst. Exam. Inst. Exam. Inst. Exam. Inst. Exam.

MM MR BMH BRER BN BRER RME BEm BB SBEN

Chest T 7 12 3 4
Barium enema %V 7 4 iERE 1 1 3 3 1 1
GI+BE WIBE 410 2 LikfEik 1 2 1 2 1 1 1 1

GI + Small bowel + BE
BEBE /DB 70 Y A 1 i
GI+ Small bowel

BT it s 2] 4 5 5 1 2
Gallbladd IS - 1 1 3 8 4 4 1 1
GI+GB HEBE-a® ... 1 1 2 2 1 1
Angiocardiography

PHY 1 R 1 1

TABLE 16 FLUOROSCOPY TIME PER EXAMINATION BY BODY SITE, HIROSHIMA PLUS NAGASAKI
UPPER GASTROINTESTINAL SERIES EXAMINATION EXCLUDED

#£16 M LR LD oRHEEE: S, BS+HEE (LY REXmaEe k)

Chest Barium enema GI+BE GI+Small bowel + BE GI +Small bowel Gallbladder GI+GB Angiocardiography
Time g 4 s AR BT A BB+ B+ IR+ 8 LEE BRI LRI R
P, Rk PR L R |
Inst. Exam. Inst. Exam. Inst. Exam. Inst. Exam. Inst. Exam. Inst. Exam. Inst. Exam. Inst. Exam.
RO MiTER RETM M MM MBIM HMEN B M BRTHE MY BB A MM BEE O BHH TR
30 min (9} 1 1
20 1 1
15 1 2
10.0-11.9 i 1 2 3 1 1
8.0-9.9 1 1
6.0-7.9 1 1 1 1
4.0-5.9 3 3 1 1 1 1 1 1
2.0-3.9 4 6 1 1 2 3 4 4 3 3 1 1
1.0-1.9 3 4 2 6
1.0 3 6 4 a
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TABLE 17 SPOT FILM EXPOSURES PER EXAMINATION BY BODY SITE, HIROSHIMA PLUS NAGASAKI
UPPER GASTROINTESTINAL SERIES EXAMINATION EXCLUDED

U BELEYL D OEREEE: B, hE+EE
(LA H BT XSS

Barium Enema GI+BE GI+Small bowel+ BE  GI+Small bowel Gallbladder GI+GB
Exposures SR A A R (i} EWI??" i f." Yok A +\f‘J\JJ'a‘,. + B R A K 4 R - N
B B FERik 730 v AR, i
Inst. Exam. Inst. Exam. Inst. Exam. Inst. Exam. Inst. Exam. Inst. Exam.
BB mms Bk B B fi & B FRAEE BME Wl BNE HEH
14 2 2
2 1 1
11 1 1 2 F
10 1 1
9 1 1 1 1
8 1 1
7 1 1 1 1 2 o
6 1 1 2 2 1 1
5 2 2 3 3
4 1 1 1 1 1 1 1 1
3 2 2 1 1 5 7
2 1 1 9 14
1 2 3
Mean exposures el
per Examination
fEAE Ll s b TR 5.2 s 12.0 6.5 2.5 10.5

TABLE 18 PERCENTAGE OF SUBJECTS' REPORTED X-RAY EXPOSURES CONFIRMED BY
HOSPITAL RECORDS, BY CITY & TYPE OF X-RAY

£18 WEBREOBELAXSERI IO TORRIC L ARBRENZ
#eki b & OX SR o MR

iroshi 0] i
e ok Eotay Tlelnahtmac ;‘ . - Nagasaki Cié:!lg’yl B+
X#mEoEE ota onfirme otal onfirmed
fit <4 ELLE & % fE 30 o
Radiography + Fluorescopy
HEEETEN e 642 77.1% 132 80.3% NS
Radiography only
EBBE O & i 460 72.6 109 B2.6 NS
Fluoroscopy only
BRD . niissminnis 182 88.5 23 69.6 NS
Ps t NS NS

*Homogeneity test of the 2 cities WHioH -{EREDERETL S,

1t Homogeneity test of the 2 types of X-ray Th o eHEOX SR EDN - SR TOERTH S,
NS P=.10
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On the average, confirmation is 75 %-80% and appears to
vary little between the two cities and between the two
procedures. There is a small sex difference (not shown
in Table 18) of a few percentage points. In Table 19 the
comparison groups are compared by means of a relative
index defined as follows:

100 x

BRBETHLTB%-W0%THY, AlilisLFzo
SHEHoXBEEEoMIIZRELAY LI LED
nd, BBz (ZBlrEmahrtvwian)Hg i-+&
¥ hohELRENS L, F19TIE, Ko HMMNIEE I L
S THEBMOkEEiTs - 2.

confirmation percentage for comparison group FELEH I H T IER BT H

confirmation percentage for all comparison groups combined £ [EUEEEIZ & 17 2 HEZR & 4

where the base is the corresponding value given in
Table 18. Tests were done on all four comparison groups®
and on groups 1-3 vs group 4, with the results shown in

Table 19.

Comparison of these groups in Hiroshima with respect to
confirmation of subjects’ reports of radiographic exposure
shows evidence of a significant discrepancy among all
four comparison groups; the absolute counts are as
follows:

I, REEIBCTE LA TS, 420 HEE
DENFREEUEAEMNE ] - 3B OBRELT 2V,
EOFERETEICRET.

IoEHC AN, MEFHoSEE L AEEREREREIZ
T C"’)ﬁf’ﬂg—\'\r, LA;.!‘J C 4 JGJJ—E:'LAE%;IJ&]K ‘h ‘u;{ /J\un
Hohd, FOMMEBERROELDTSHS.

Examinations Total Group 1 2 3 4
e Hi i 8
Reported # % 3 460 134 127 106 93
Confirmed HEZRMI& ........ 334 101 91 85 57
% 72.8 75.4 71.7 80.2 61.3

The comparisons of groups 1-3 vs group 4 show somewhat

more evidence of variation, and suggest that the confir-

mation percentage for radiography tends to be a little
lower, especially in Hiroshima, for those not in the city
ATB. The fact that 20 %-25% of the reported exposures
were not confirmed by the survey techniques does not
necessarily mean that subjects’ reports are inaccurate in
this degree, for such values are quite dependent upon the
intensity of the checking procedures and on the criteria of
agreement that are used. Thus, if the subject named the
wrong hospital, or a date more than 3 months from the
true date, or confused the type of X-ray examination
received, his report was not confirmed, even though an
examination occurred. Separate estimates of these par-
ticular sources of error are not available from this survey,
but clearly the subjects’ reports were more accurate than
the averages of 75%-80% confirmation would suggest.
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*The comparison groups of the Adult Health Study sample are age and sex matched and distinguished as follows: 1. Within 2000 m ATB, and
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city ATB
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TABLE

19 VARIATION AMONG COMPARISON GROUPS AS TO PERCENTAGE OF SUBJECTS’ REPORTED

X-RAY EXPOSURES CONFIRMED BY HOSPITAL RECORDS, BY TYPE OF X-RAY AND CITY

%19 BIEBBFCHUANREOSRS LAXERMIo 0 TOREIIMID X 2SN E S
XS A O B & U B

» Confirmation indext by co;p_zms_on gr;LH)s_ T
b o K'”‘i City & SRR O TR A5 2
] A2y B R i = i
X5 g 2 o Bl B i il 1 2 3 4 P, § Pt
Radiography
+ Fluorescopy Hiroshima H & ... 100.5 99.2 108.0 91.3 Sugg i
MW +ER  Nagasaki B ... 989 927 105.6 105.4 NS NS
Radiography Hiroshima 555 ... 103.9 98.8 110.5 84.4 * ok
I e 44 Nagasaki B8 ... 97.8 91.8 108.1 104.6 NS NS
Fluoroscopy Hiroshima &5 ..., 93.8 78.9 2.7 102.3 NS NS
pigi) Nagasaki [ ... 107.8 95.8 86.2 107.8 NS NS
;_;00 confirmation percentage for comparison group FREREBRCH U IMETGE —

confirmation percentage for all comparison groups combined & Hdzie

t+ P, . Homogencity test on all 4 comparison groups; -
3 geneity p

F, - Homogeneily test on (1,2,3)vs 4,

Sugg. . 10>P>.05; *..05>P> 01; **.

More important than the level of the confirmation per-
centages, however, is the support they provide for the
earlier analysis of the subjects’ reported frequency of
medical X-ray in relation to A-bomb comparison groups.!
There it was shown that, for Hireshima subjects, those
who were not in the city ATB reported somewhat fewer
exposures to X-ray than do the survivors as a class, but
that the survivors apparently do not differ appreciably in
relation to either closeness to the hypocenter or in
relation to acute radiation symptoms ATB.

Table 20 shows body sites exposed for all types of exami-
nations by comparison group, sex, and city. In Hiroshima
more females than males had exposure to chest radiography
and upper gastrointestinal series; whereas in Nagasaki,

more males than females received chest radiography.

Distribution of X-ray Examinations in Recall Period
Evaluation of data in the present study was made to
determine the distribution of their examinations in
community hospitals and clinics by time. Examinations of
subjects were plotted by lapse of time from examination
to interrogation. Totals of the examinations performed are

shown in Figure 14.

An even distribution of examinations was found for the
period of recall throughout the entire year. Had subjects

postponed examinations in other institutions, a decrease
in reporting rate might have been seen nearer the time

of interrogation.
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TABLE 20 NUMBER OF SUBJECTS BY BODY SITE, COMPARISON GROUP, SEX, AND CITY,
FOR ALL TYPES OF EXAMINATIONS*

#20 BEOMES 2T AR ER: BT HaEE - - B

Body Site Total Comparison Groups H &l Male  Female
AL HE 1 2 3 4 5 e

HIROSHIMA LB

Skull #EH 11 3 3 2 2 g
Spine FFHE ... 42 15 9 10 8 16 26
Extremities TURE covvvrvinisnsviinninns 24 6 6 7 5 14 10
Chest & Thorax B8 & & Ul . 642 167 176 172 127 291 351
GI series W EBHE ..ovciennnensisiniinineas 136 38 35 30 33 51 a5
Sl Eotall AV B e s 855 229 229 221 176 374 481
Othog F0il s 2 i] 1 1 ] 0 2
Unknown 487 .. 255 64 71 61 59 107 148
5778 [ « SRR —— 1112 293 301 283 235 481 631
NAGASAKI E &
Skull FEEH ... 2 2 0 1] 0 1 1
Spine HH ... ki 2 1 2 2 3 4
Extremities ML oo 3 0 1 1 1 1 2
Chest & Thorax W& & FEYEE . 133 30 46 32 25 75 58
GI series B IBE ..ovvivvnniiirniiiiiins 18 7 3 3 5 8 10
Sub total S Ft . 163 41 51 38 33 88 75
Other # o ith 1] 0 ] ] 1] 0 1]
Unknown -8 43 10 13 10 10 21 22
TR SR e e Ay 206 51 64 48 43 109 a7

*Radiography, Fluoroscopy, and Photofluorography #ilg#E, S8 &k UHERE

FIGURE 14 DAILY DISTRIBUTION OF X-RAY EXAMINATION WITHIN 3 MONTHS PRIOR TO INTERROGATION
(14 sl 3 2 HM Iz 30 5 X SR o #0508 #8046
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CONCLUSIONS AND DISCUSSION

Comparison by City This study has demonstrated marked
differences in radiologic practices of the two cities.
Condenser type apparatus was used with greater frequency
in Nagasaki clinics. There were differences in the
frequency of chest examinations by sex in certain age
groups, by city. Certain factors of exposure differed by
city, such as generally lower milliamperage and longer
time for Nagasaki chest examinations. Upper gastro-
intestinal series were very infrequently performed in
Nagasaki.

Comparison by Type of Institution Differences in
practice were also demonstrated by types of institutions.
For example, transformer units were more frequently
used in hospitals than in clinics, and multiple plane
collimators were used for chest examinations in hospitals,
whereas, only cones were used in clinics. In Hiroshima
higher tube wvoltages were used for chest examinations
in hospitals than in clinics.

Comparison by Year (1962 vs 1964-65) The study also
reflected some changes in radiologic practices since 19624
An increase in chest examinations occurred in both cities,
greater in Hiroshima than in Nagasaki. An increase in
tube voltages used for chest examinations was noted in
Nagasaki. The number of films per examination approxi-

mated a 1963 value for the Red Cross Hospital, Hiroshima.

Chest Examinations During chest examinations female
gonads were calculated to have been within the direct
beam and male gonads outside the direct beam in the
majority of instances. There was wide variation in the
position of anodes of the X-ray tubes, whereas it might
have been expected to be more uniform, so as to incur the
Its influence on the latter has been
evaluated in another study.!?

least gonadal dose.
A few institutions employed
no added filtration whatsoever.

Gastrointestinal Examinations Upper gastrointestinal
series were found to have been performed on individuals
of all age groups with rather equal frequency, contrary to
the supposition that these examinations might be performed
more in older individuals. Duration of fluoroscopy in upper
gastrointestinal series was less in hospitals than in elinics,
except in Nagasaki hospitals.
long as 20 or 30 minutes. These were estimates of
individuals performing the examinations, and this demon-
strated again the need for accurate recording of exposure
factors.

Some fluoroscopy took as
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Exposed vs Nonexposed The present survey of hospital
and clinic records has confirmed the probable accuracy of
the reports that subjects give of their recent exposure to
medical X-ray. The indication of an earlier report! that,
in Hiroshima at least, those not in the city ATB are
probably somewhat less often exposed to medical X-ray
than are the survivors, is supported by these findings.
Thus another factor has been added to the many that
interfere with the ready comparability of the survivors and
those not in the city ATB. The summary provides no
reason to believe that comparisons of survivors on the
basis of their estimated dose of atomic radiation are biased
with respect to the added influence of medical X-ray. At
the same time, the histories collected during the survey
suggest that occasional subjects do receive relatively
large amounts of medical X-ray, and that studies of the
effects of atomic radiation will be strengthened by the
availability of more information on the survivors’ individual
exposure to medical X-ray.

SUMMARY

For the subjects of an earlier survey (1962) the technical
characteristics of exposure in hospitals and clinics in
Hiroshima and Nagasaki were investigated as part of an
ongoing program in X-ray dosimetry. Changes in radiologic
practice since an earlier study, and differences in practice
by types of institutions and city have been shown. Those
exposed to the A-bomb in Hiroshima seem to have more
exposure to radiographic and fluoroscopic X-ray than those
not in the city ATB, but within the survivor group the
frequency of exposure to such medical X-ray does not
seem to depend in any important way on distance ATB or
on presence of acute radiation symptoms shortly after the

bomb.
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APPENDIX
T &

LETTER TO INSTITUTIONS REQUESTING COOPERATION
RERAN G N EHBEO FH

Dear Doctor

As you know, ABCC is attempting to determine the
contribution of medical X-ray exposure, not only to subjects
who participate in its program, but also to the overall
exposure of populations in Hiroshima and Nagasaki. You
will find attached a brief summary of our past work in
We hope that the latter
will point out to you the importance of this program. As
you know, many hospitals and clinics in Hiroshima and
Nagasaki have cooperated in this program in the past, and
have made it possible for it to be successful. We are
therefore asking you to cooperate fully in this future
hospital and clinic survey which we are now beginning.

this field for vour convenience.

Specifically, our survey teams, headed by Dr. Shozo
Sawada with members of our technical and clerical staff
will contact you by telephone to request an appointment to
visit you at a convenient time to obtain technical factors of
exposure for each patient examined in your hospital.
A list of such patients is also included, with date and
type of examination, so that vou may be able to have
information ready for our survey time.

Thank you very much for cooperating in this study.

Walter J. Russell, M.D.
Chief, ABCC Department of Radiology

Dr. Russell has explained to me the foregoing research
program. As this program is considered to be of value in
the study of those exposed to medical radiation, I, too,
would appreciate it if vou would kindly cooperate by
providing some of your time, though I realize you must be
busy.

Taro Ueda
President,
Hiroshima City Medical Association
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HISTORY OF THE ABCC DOSIMETRY PROGRAM,

MEDICAL X-RAY

ERAXROBFEERECHT IBEEHORR

In addition to the nationwide and worldwide interest in
the contribution of exposure by medical X-ray to the
populations of most countries, there is special interest in
its importance among the populations of Hiroshima and
Nagasaki. ABCC is determining the contribution of medical
X-ray exposure, not only to subjects who participated in
its program, but also to the overall exposure of the popu-
lations in the two cities.

During the past 2 years, members of our staff in co-
operation with members of the Research Institute for
Nuclear Medicine and Biology, Hiroshima University, and
our consultants from Kyushu University, Tokyo University,
and the National Institute of Radiological Sciences, Chiba,
have conducted various epidemiological and dosimetric
studies to estimate the dose from medical X-ray exami-
nations. In order to perform these studies properly, a
basic procedure has been followed: interrogation of patients
to determine location of exposure; interrogation of hogpitals
and clinics to determine technical factors used in such
exposures; and dosimetry employing sensitive dosimetric
apparatus and “phantom” material simulating patients.
As a result we have completed several studies important
to this program, as follows:

1961 subject survey

1962 subject survey

1962-63 hospital and clinic survey

Dosimetry based on 2 and 3 above (in publication)
Hospital and clinic survey, Hiroshima and Nagasaki,

T e L DO =

to determine the activity of radiological practice from
1945 to the present time.

6 Survey of ABCC-JNIH Adult Health Study subjects
concerning medical X-ray exposure, conducted from
January 1964 to January 1965.

Copies of the above published reports were distributed to
the Hiroshima and Nagasaki City Medical Associations,
and to various scientific organizations in Japan and the
United States. If vou wish a copy of any of these reports,
please inform a member of our survey team when they
We will be glad to provide them. In addition,
we have performed some special studies which supplement

visit you.
the dosimetry program as a whole.
In the six steps listed above, the last concerns a compre-

Following the
adopted procedure of surveying patients,

hensive survey of subjects at ABCC.
surveying
hospitals and clinics, and dosimetry studies, it is necessary
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at this time to conduct the second step, the hospital and
clinic survey, to determine factors of exposure used in the
roentgenological examinations in this group of patients.
Following this, the dosimetry will be performed.

The data obtained from each hospital and clinic will, as in
the past, be kept confidential when used in the subsequent
analysis and dosimetry. After the completion of the
dosimetry, a technical report will be compiled, and
circulated among scientific organizations, including the

Hiroshima and Nagasaki City Medical Associations.

When these studies have been completed, they should
offer useful information about the importance of medical
X-ray in the exposure of the populations in Hiroshima and
Nagasaki.
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BODY SITE TABLE HBfZfis

1. Skull, sella

2. Sinuses, mastoids, face, maxilla, mandible

3. C-spine

4. T-spine

5. L-spine

6. T & L spine

7. Pelvis, sacrum, pubis, coceyx, sacro-iliac, hip
8. Shoulder, acromioclavicular joint, scapula

9. Clavicle, sternoclavicular joint
10. Sternum
11, Arm

12. Elbow joint
13. Forearm
14, Hand, wrist
15. Thigh
16. Knee joint
17. Leg
18. Foot, ankle joint
19. Chest, thorax, heart, mediastinum, pleura, diaphragm,

rib

20. Abdomen (pneumoperitoneum, retroperitoneal insuf-
flation)

21. Esophagus only (barium swallow, without barium)

22. Esophagus, stomach, duodenum (upper GI series)

23. Duodenum-small intestine, jejunum, ileum(small bowel)

24. Colon (barium enema), air-contrast enema

25, 22 ( Upper GI series) + 24 (barium enema)

26. 22 (Upper GI series) + 23 (small bowel) + 24 (Barium
enema)

27. Gallbladder & biliary tract, oral

28. Gallbladder & biliary tract, intravenous

29. Pyelography, intravenous

30. Pyelography, retrograde

31, Cystography
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E.- | Female =
Age ATE to X-ray: i—J ME-200 i:lﬂoul.ine Lii(ymo, DAP -LJ Lat. EI =
— - o
Ij:l []Pe-86 [Istereo [ ] Dent. (e [ obi. iR
¥or.
4 D Oeiet D Tomo. l:l Spec. Posture: s =
ZlDate of Exp.: o "
-
=1 Db’luoroscapy l:l Sranding E
— Mo, Yr. 2
-| #|Institution: Name DConvenc. DT,\«'. I:‘SiLting did
s o | - P
ol B D}lusp. ‘ Dlmage DSch L | Supine L
-
E _ug DClinic | Dl’hnloﬂuorography D D ) =
=X =
= I:lh{obile l E:If}:,her I:l Decubitus ol i
[==
2 | [Josher [ un. e
— o
bt -é As 044 " aInutl | SV I vi dAM 5 |
: 1
MT Z T el v | 6181 21216 [onj in]at e[ s o [ or ev] e |6l ]oz|]ee]ee [ce|] vallcz]oz]ie]se
z ¥ & I 2 ¥ L I Z ¥ A I 2 v & l ¥ 4 1 Z ¥ L | Z

Exposure vime:

xl

(0

x2

Filter:

L]

L]
[]aL. []Ne filter
l:'(:u. D
Anod position:

E]Hend D Horizontal
l:l Foot I:l Unk

| Gonad

Na.

Eard Na D Transformer
z E Condenser
E Name
o= | Nam
z [ mil cat
(=]

Model No. G i

Mo T.C.
DCollimaLor [:| Square D:l én?
i:INone D Hound cm Diamat.
i|Ow  Owe [T1-[1J
{8}
== = ==

. MA ] See ;I i MAS
o
o i
= Min | 0
3
S et el Pl

‘ KvP | 1 Fh | |

Investigator:

Date of Invest.

[[Jneide [ ]shielded
G{Jut.sidu D Not sh.
[ Juak []sh. uak

HE:

[J-08 [ [Joos
[ o5 [Jrs []umx




CODE AND INSTRUCTIONS FOR HOSPITAL AND
CLINIC SURVEY TO DETERMINE TECHNICAL
FACTORS OF EXPOSURE TO X-RAY (DIAGNOSTIC
X-RAY)

This is prepared especially for the diagnostic X-ray
survey, and for hand-sort punch cards only. For the
survey on X-ray treatment, another code will be considered.

For the sake of convenience in handling punching, three
types of numbers (column, code, and real) are used in
this punching procedure. These are shown in the Code
Summary as Character of punch, and in the punching
manual.

The items indicated by column No.., can be punched at the
column of that number except that of col. No. - 0 meaning
the applying of No punch. For the punching of code No.
and real No., the guide number printed on the punch card,
between hole and column No., is used. The column
which has the same guide number as the code No. or
real No., can be punched.

In this code, each column No. is shown by side of card as
A-above or top; B-below or bottom; R-right side; and
L-left side.

r'mrﬂ

RAXGERERGICET 2RREs JUPERICOW
TOREOLHODI— FH L URA

Zoa—Fi, Bl bR BE XS0 EOLG ZER
EN, NP u—b 2 F A - FORICHVALDTH
A, XBEBOMEOLDIE. MO T - FEEXT 5.

Oy FEREETE, N FEFRLTALED, WM
EF, - FEERLUEHD =2+ H 0 5. = hi,
I—-FOEH(A—VA-C)DAr FEREHFOER
BLEUER— VDR FEEDEZ BRI,

MES e L Th2HHER, 20F50MIz Sy FT
3. 2EL, MEBOINYFLELOBBRTH S, T—
FEHESEEHEO ALY FIE, Ry FH— FOREMEEED
AR EATLARESHVE, ZO8E, 72— FF
B ARERINBTIMEE Y FT 5.

yI - FEETIE, 77— FLOBRESOFmE A,
. R, LELT#h#sFhtbs, Th, A, EMEs
o

Summary of the Code and Instructions I — K:HHEADER

Item D o Character of punch Column used {3 il il
i escription Y
Number B 0 2 NyFshaz L R A B
HEES e Hrota

Section A: Identification AZE: EAMEEEH

1 City of survey LN i, Col. No. %S
e S T Col. No. HI&FH 2
3 Subjects BWEMZ i Col. No. &5 34
4 Age ATE to diagnostic X-ray
REWFR X MR EERE MY Col. No. #ii5 5-7
5 Times exposed &M .....ococeeveeeeeeee. Code No. 2 — FES 25-27
6 Institution concerned HEZXOFLE .. ... Col. No. ##&S 28.29
Section B: Exposure - General B#: B O —#EH
7 Kind of exposure  H&OTEE ... Col. No. H&H 1-5
a. Kind in general A8 i Col. No. &S (1-2)
b. Kind in detail MM nna Col. No. Hl&# (3-5)
8 Posture % i T —— Col. No. HES 6-8

9 Projection BHEHE Lainiiidiiaaiin Col. No. M= 9-10




Item
Number

TH &5

Character of punch
Ry FEnS
UFDHR

Description
T H o iE

Column used 3/ §]

I R A B

10 Films
a. Dividing
b. Size
¢. Format
11 Body sites

P e
i 2 R

Col. No. H#&S
Code No. = — F#&#=
Col. No. HMl#F=

{Real Code No.)
(EEDa—- FER)

BE

12 Type of equipment ZEEOREH ...
13 Condenser type #HA ...

14 Cone

Seetion C: Equipment C3&f:
& 5
i Ei

Col. No.
Col. No.

BN s B SR Code No. 73— F&#
as Eype: B s snnnnnn R Code No. o— &5

b. Dimension
158 BHCH  cisssimmmnisims it
16 FHilter W0 comsmmmmnimmmamem
AoRant, ARG e et s e b B
b. Thickness & &

R e TN | P
Real No.

a- FES

Code No. =2 — Fif&E
Col. No.

Section D: Condition of exposure D25 FBSIEE
Pt OB B sl o e, | RN,
1B MA s s Code No. 71— F#5
19 Time(min.) FEB (5] i

Real No. £#
20 MAS caaaannasmsaasaaaisaasas. CodeNo: a— FES
21 FFD oot eeteeseereeee e eneaas Real No. sy

BEEAE e
28 1

Code No.
Code No.
Code No.

a- FES
F— PEE
2 FEE

23  Anode position
24 Gonad

Reserved columns  F i

Punch card columns reserved for other survey items
NUYFH—ETEHABYETSATVEVWEE
In Section A: 1. Card number A= FEE

2. Name of patient H#H L%
3. MF No. &#& £8%=
4

. Date of exposure to X -ray

A

XHBREFAA

In Remarks 1.
fild #5 il 2

MEEH R
WEEHH

Investigator

. Date of investigation

1115
(11,12)
(13-15)

16
17.23

4
24
1-8 (exc.4)
(1-3)
(5-8)
9-16
9-12
(9-10)
(11-12)

25-29
21-23
13-16
17-20
510
1-3
13-14
1517

11-12
24

36



Item No. Deseription Code No. Punching manual
TH 5 T H o H5 - FES TR

Column
il

Section
1

Section
7

A: Identification A% @EAFRBEEH
City of survey FEAT oo ivvveeiiieeiienans
HiroShita B oo mmsmmammmmsyo 0 0
Nagasaki & cimmnnsaessnnsas 1 1

Sex M et aaees
Male B e 0 ]
Female: unconaomnnsunsimaning 2 2

Subjects FEHE oo

Age ATE to diagnostic X-ray
R K AR TR e

Under 19 yr 1988 o
19-

29.

39-

49-

59 and over S9REEELL i,
Number of times exposed MEHE £ ..,
B T T e
2

3 Punch

4 Code No.
5 a— FERE
N FTE

L= R - -
=
=
=1

= o

o em

6 times and OVETr ....cccoiriiiiniiie s
Institution MEFEOMIE ..,

0.0
28.0

0.29
28.29

Hospital B wnmasnnnmnssnig,
BTG O S S
Mobile Unit BEZHE i,
Other % @il

GO = =]

B: Exposure - General B BRHO—BEH
Kind of exposure 24t o
a. Kind in general K45
Radiography ®HERE ...
Fluoroscopy E coviviniviiiccicinnnn,
Photofluorography FI#EHEE ...
Other  Z @ vovveeeeeeeeceeeeceen,
b. Kind in detail #4588 oooivoevr,

0.0
1.0
0.2
1.2

L e o= D

Bontine Tl oonvnmnnnnnnmminis Conventional 0.0.0
= m

Stereo ML ... Image Interns.  3.0.0
WO

L.

L.2

L.3-4

L.5-7

A.25-27

A.28-29

R.1-5
R.1-2

R.3-5
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Item No
HE KR

X Description Code No. Punching manual
s%

THH O R

Column

il

10

11

Section
12

13

Tomography B ....ocoevevvvriiennn, TV
Kymography % 77 4 v, Spot
Dental R e,
Special (contrast) #5518} ...
Posture 8 i
Standing 00 v,
SN R e anierrannne
Supine WEADE | ooinunimnmimnain,
Prone BEEAL i,
Decubitus {8 Ek{ir
Unknown W ..............
Projection {80 o,
PA ®WlEHm
Lat. f#Jm
Obl.  #Hm
Filmis 7 4 b wvaunnnmmavimanisn
a. Dividing & cvvveevennenn. -
Undivided #F72&] i,
X2 2%%
x3 35%
x4 454
b Bize HKE T oomaninsn e
14 x17inch 4 ¥+
11 x14
10 x12
8 x10
6 x8
Bther B cmmmmsasens
Dental  #FF .o,
0 A
Vertical BE coomsmnnaknnaas,
Horizontal # ..ocoooviiiiniiinninnieniionns 7

W D e D

f=T S I = R =

o]

Body sites MTET i,
Punch Real Code No. in l-order 1®#iomo— FiEggs v+
in 10-order 10D#70 7 — FEHE Y F

C: Equipment C#5: B

Type of Equipment 2 OFfE% ooeeeen.

Transformer ZEZE i

Condenser  #H N i,

Condenser type FH A . oiviiiievecinnnnn,

No tail cut  HREOFEZL
Tail cut s 4RAIE: T S R

-1 o

0.4.0
0.0.5
3.4.0
0.4.5

0.0.0
6.0.0
0.7.0
0.0.8
0.7.8
6.0.8

0.0
9.0
0.10
9.10

0.0
11.0

0.12
1142

Punch
Code No.
J- V&L

HAeFT A

16

24

R.6-8

R.9-10

R.11-16
R.11-12

R.13-16

A.17-23
17-20
21-23

A4

A24

38



Item No. Description Code No. Punching manual Column
HH&ES HE DR o— V&R IRy FEME 2 il
14 Cone #¥9 A1-8
a: Type: M cocosanaunsnns A1-3
Collimater £ HEM Y .o, 0
Square A s 1
Rectangle: EFB. wwsnanniaan 2 Punch
Round FIEL oo onmmmmmsmisiiiviog 3 Code No.
None L oo 4 ;jq/ _]Tf:j%
Unknown 7 R B 5
b. Dimension B .ocoevieieieieceeeee, A5-8
Under Hem SemEili oovviviiiiiiniinn. i
5- 1
10- 2
15- 3 Punch
20- 4 Code No.
. 3 e ;?:é
30- 6
35 and over 35emll b i 7
15  Focus-Cone-Distance (FCD)
EOVMERE(FCD ) e .- A9-16
Punch real No. in l-order 1 @i EE v+ 9.12
in 10-order WOHTOEHE SV F 13-16
B Bl B s L.9-12
a: Find! B sscsesaasmem 9-10
I o repian T, . A 0
Cu (include £ Al+Cu) v, 1 Punch
No filter MBS L .ooocrrrcrrcereeennnns 2 Code No.
- FHEE
Unknown  #H 3 P FF
b. Thickness & & 1112
Under 1.0mm 1.0 mm3d ... 0.0
1.0- 11.0
1.5- 0.12
2.0 and over 2.0mnll F..ooiiiiiiiinn, 11.12
Section D: Conditions of exposure D#: BEHEH
R G & B.25-29
Punch real No. in 10-order W00 s 05 25-28
in 100-order 100D EHLE > F 29
18 MR o e B.21-23
! Under 1 i 0
! 1. 1
,' 2. 2 Punch
| 3. 3 Code No.
! a— FHER
! 4 4 By A
5
6

5.
6 and over LJlE
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Item No. Description Code No. Punching manual  Column
HE&FES THH @M - FfE VT it
19  Time (Min.) BERI(5) B.13-16
Punth real No. of minutes but, 0 include
all those under 1.0, and 9 means 9 and over
KR F REL, LOGRE
FoEl, 99 EE9 LT3
20 IMAS smmnmai s s B.17-20
Under 10 SRl e esecesenne 0
10- 1
20- 2
30- 3 Punch
40- 4 Code No.
o
100- 6
150- 7
200- 8
250- 9
300- 10 17.18. 0.20
350- 11 0. 0.19.20
400- 12 17. 0.19.20
Over 400 1L . 13 0.18.19.20
21 FED ..covnnmernsssses mememassmsmes sszmssmnsmssisibans B.5-10
Punch Real No. in 10-order 100#iDEHE /X F 5-8
in 100-order 100DHTOEHE /T2 F 9-10
Under 0.5 *kif§ 0
0.5 1
1.0 2 Punch
1.5 3 Code No.
T—FEs
20 . 5y ;fa E
ver 20 Bl s 5
Unknown 381 6
23  Anode position BEEALE ... L-13-14
Head Bl ...oommmmmmsmmmms i 0
Foot BElcnsranaminbsmumansn 1 Punch
Horizontal KT oo 2 E}'ude} I\:I?
Unkinowin: T cwennsenmmmistmsmms 3 i‘: ;%Z 1
24  Gonad  ERIR L. L-15-17
Inside shielded ##EM, MBi#s 0 ... 15. 0. 0
Inside not shielded ##EPS, #E#EL L .. 15.16. 0
Inside shielded unknown #it&Er, MEEA 15. 0.17
Outside  #HEH i 0. 0.0
Unknown shielded &, s D ... 0.16. 0
Unknown not shielded FMW, #E#z L 0. 0.17
Unknown shielded unknown
FE, ERCTE e 0.16.17
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POSITION OF EACH ITEM IN THE PUNCH CARD
Ny FHh—FORXEREOME

ABOVE (A-COLUMN) k(A )

29 28 24 20 16 12 & 4 i
29 28 |27 25 |24 |23 17 |16 9 |8 o3 4 3 1
e ~— 2 - I N e R

Institution No. of times Body sites FCD Dimension of Cone Type of Cone
Bl 5% Exposed B S (15) 0 OBEE #en oI
(6) B G 1) g (11) 3 (14)-& (14) - a
(5)
Condenser type Type of Equipment
b s Section C o H
(13) (12)
Section A
1 L City it (1) Format % 16 Lo Section B
2 Sex f2) 15
S {10) Film
= ? Subject & k% (3) 74 s Size KEE
i 4 4 13 e
b 5 Age ATE to - 12 12 2
s ) Divid, 4§l =
- X-Fa} (4) 11 2

i zZ = X TR BT :

i = : (9) Projection %8 4 =
o 8 9 =
d ol e 2
o 10 Kind of # 5 Filter (16) (8) Posture E£% )
= R R =
i 11 Thickness 35 i & i
= HoE e =
- 12 12 5 =

s =
13 Anod position 2 4
14 B {8 (23) (7) [.(ind ‘_Uf Exposure
8
Is .
i Go.nz.id and _Shield (24)
AR & R
17 17
Section D
(19)
(22) (21) Time (min.) (20)
LF FFD BE () MAS
1 3 5 10 13 16 |17
1 4 15 8 9 12 |13 i6 |17

BELOW (B-COLUMN)

T (B

Number in parentheses dre the item numbers. # - -HOBFEHE RS
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