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PHOTOFLUOROGRAPHY TECHNIQUES IN HOSPITALS AND CLINICS
FERICSUTI>RBERZXBERE O H X

HIROSHIMA AND NAGASAKI, 1964-65
KB - RI&, 1964—655F

INTRODUCTION

ABCC has performed a series of studies!'!?to estimate the
contribution of diagnostic X-ray to the total exposure to
ionizing radiation received by members of the ABCC-
JNIH Adult Health Study!® and in utero exposed group!*
of the Hiroshima and Nagasaki populations.

To estimate dose from X-ray procedures in community
hospitals and clinics, accurate information concerning
exposure factors is necessary. Previous detailed reports®®
gave frequency of examinations, with technical factors
used in radiography and fluoroscopy. Since unconfirmed
information concerning photofluorography obtained by
survey of subjects alone is unreliable, this separate
comprehensive study of institutions and organizations
conducting or sponsoring mass photofluorographic exami-
nations was performed by the ABCC Departments of
Radiology and Statistics in collaboration with the Research
Institute for Nuclear Medicine and Biology, Hiroshima
University. The study determined the frequency of and
the exposure factors used in photofluorography.

In photofluorography, the image on the fluorescent
screen is reduced in size by a lens and photographed on a
small size film. The same film size is used for both sexes.
The distance between the X-ray tube focal spot and the
patient must be short, and the kilovoltage (kvp) relatively
high. Exposure dose by photofluorography is greater
than by radiography.

The Tuberculosis Prevention Law of Japan!® requires
that regular yearly chest examinations be performed
primarily for the early detection of tuberculosis. As
expected, many members of the Adult Health Study
reported experiencing photofluorographic examinations
and the latter equalled in number those of radiography and
fluoroscopy.  Photofluorographic examinations of the
stomach were encountered in this study, unlike previous
surveys. 23 A detailed investigation of exposure factors
of photofluorography was therefore necessary, and the
results of this extensive study are reported here.
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METHOD

Basic data for the present study were obtained in a
survey from 1 February 1964 to 31 January 1965, of all
Adult Health Study subjects who gave a history of
medical exposure to ionizing radiation in community
hospitals and clinics during 3 months prior to interrogation.
In Hiroshima, 674 of 5293 subjects and in Nagasaki 96
of 2221 subjects reported photofluorographic exposure at
medical facilities in the communities. ® Name of institution
or exposure location was reported by only 88 subjects in
Hiroshima. Though the examinations were reported,
many subjects could no identify responsible organizations
because mobile units perform many photofluorographic
examinations, the names of which are unknown to the
All Nagasaki subjects reported names of the
institutions at which their examinations were performed.

examinees.

Different follow-up methods were used because, while
some subjects reported names of institutions (Method A);
others could not recall or did not know the names of
them (Method B). The former were studied simultaneously
with and by the same methods used in a study of radio-
graphy and fluoroscopy in community hospitals *and
clinics.% Method A was used for 88 cases in Hiroshima
and for all 98 reported examinations in Nagasaki.
Method B was used only in Hiroshima. Table 1 shows the
method, period, number of examinations, and results of
the efforts to confirm the patients’ history of exposure to
photofluorography of the chest.

In cases where the examining institution was entirely
unknown the following method (B) was used;

A detailed investigation determined address, occupation,
place of work.  Subjects were grossly classified as

employees, students, or unemployed.

A letter requesting cooperation in this study and a list
of subjects was sent to the place of work or school
(Appendix) in advance of appointment with the appropriate
official. Verification of examination and its date and
location were often determined at the time of that
visit. For employees and students, the administrative
office of the place of work or school furnished the date
of examination and name of the examining institution.
The reported

institutions then furnished exposure

techniques.

Unemployed persons were assumed to have received
examinations at other than hospitals and private prac-
The health centers responsible for
these examinations were then surveyed.

titioners’ clinics.
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TABLE 1 OCCASIONS OF CONFIRMED EXPOSURE TO CHEST PHOTOFLUOROGRAPHY
# 1 Dadf s omRm A

Organization Sponsoring Number
Photofluorography or Location i 2%
MEREo EMEE S 2 EREOER y
Hiroshima Specified by subject
UN HREHRELALD 88
Not specified by subject
HERHEFBE LA, 200 595
Total
Nagasaki Specified by subject
I HEBEEFARELLLO i 98

Exposure Confirmed

BH oV TORESE

- imcrval from Confirmed Exposure to Interview
R anHmEY 6 EEE Tl

Periods

o < 3 Months >3 Months Outside City
BRISNE S4B aAME i
1 July —31 August, 1965 48 8 1]
28 February — 10 June, 1966 414 Q93 3
462 101 3

13-28 September, 1965 T 10 U]

* Cnmb;nerj survey with Radiology BLI 0 & o0 [0 5

For six subjects outside Hiroshima, a mail survey of
examining institutions for exposure factors was performed
but these results were excluded from analysis.

Before procurement of data from the examining institution,
a letter endorsed by the president of the City Medical
Association (Appendix) requesting cooperation was sent
with a list of subjects and names and places of work or
school and dates of examination. By appointment, exposure
techniques were investigated. A letter of appreciation was
subsequently sent to each working place, school, hospital,
and clinic in Hiroshima and Nagasaki cooperating in the
survey (Appendix).

Individual institutions operated a number of mobile units.
Detailed
because of the cooperation of the working places and
schools at

information was obtainable from these units

which the examinations were conducted.
Information so obtained was recorded on punch cards.

During the survey of subjects® they were asked to recall
examinations received during 3 months prior to interro-
gation. on survey of the facilities which
performed the examinations,

However,
it was found that some
subjects reported examinations received several months
before. For purposes of statistical analysis, only exami-
nations recorded within a 3-month period were considered.
Data concerning examinations received as long as 5
months prior to interrogation were used for dosimetry
to be reported elsewhere.

The terms “hospital,” “clinic,” and “other institutions”
which appear frequently in the text are defined by law.'8 A
hospital is a facility with 20 or more beds; a clinic, a

facility having less than 20 beds. Other institutions are
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those providing only diagnostic services and little or no
treatment; for example, a health center or Tuberculosis
Prevention Society. The clinical facilities of companies or
schools were classified as clinics.

RESULTS

Exposure Factors in Photofluorography of the Chest
The following results were obtained by analyses of data
obtained only in the present survey. Trends in photo-
fluorographic procedures in both cities were established.

Photofluorographic equipment used at the institutions
investigated in both cities is shown by manufacturer in
Table 2.  Equipment of two or three manufacturers
predominated in each city, as was the case in two studies
of radiography exposure factors.®.® Many manufacturers
were involved.

Table 3 shows type of apparatus and mode of usage.
Stationary units were permanent installations; portable
units, easily transported with or without dismantline;
mobile units, those located in vehicles. Many stationary
units were of the radiographic type; most portable and
mobile units were specifically designed for photofluoro-
graphy. As shown in Table 3, many mobile units were
used for photofluorography and are predominantly of the
condenser rather than transformer tvpe, for ease of
operation and lesser voltage fluctuation.

Some mobile units were operated by other than hospitals
and clinics; the organizations sponsoring such units are
shown in Table 4. In the present study, all units were
used for chest photofluorography; however, some were
also used for photofluorography of the stomach. There
probably were some units on vehicles or ships in Hiroshima
or Nagasaki which were not investigated in this study.

Table 5 shows type of apparatus and number of chest
exposures made at the various organizations. Since one
exposure per examination is usual in chest photofluoro-
graphy, the number of exposures and examinations are
nearly equal. Many of the examinations were by mobile
units; these accounted for over half the total examinations
in Hiroshima. Examinations by mobile units were less
frequent in Nagasaki.

Because of the high frequency of photofluorography by
mobile units, a comparative study of technical factors
used was made, by stationary and portable units, by
hospital, clinic, and other institutions.
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TABLE 2 X-RAY APPARATUS BY MANUFACTURER, TYPE, AND EXAMINING FACILITY
#£2 XmEEEG BEat - WA S & URERR

S Hospital #Fs Clinic [Ei Other # @ @i Total #
anufacturer
’ﬂ:"ﬁ e Transformer Condenser Transformer  Condenser Transformer  Condenser  Transformer  Condenser
B ZlEHR el FEHA E3 HIESA A FEEHD ki
Hiroshima L &
A 3 5 1 4 1 7 5 16
B 0 0 6 0 0 0 6 0
{4} 0 ;) 2 2 1] 3 2 6
D 0 4 0 1 0 12 0 17
E 0 1 1 B 0 0 1 3
F 0 0 1 0 1 0 2 0
G 0 1 0 0 0 0 0 1
H 1 0 0 0 0 1] 1 0
Total #t 4 12 11 9 2 22 17 43
Nagasaki £
A 2 0 1 0 0 0 3 0
B 3 0 0 1 2 3 5 4
2 1 0 0 0 0 1 1 1
D 1] 1 0 2 0 1 0 4
I 0 (] 0 1 0 0 0 1
J 0 0 0 g 0 0 0 1
Total it 6 1 1 5 2 5 9 11
TABLE 3 TYPE OF EQUIPMENT USED IN PHOTOFLUOROGRAPHY
£3 MBEBPIHYSEBODR
, Hospital f I Clinic B F% Other # 0 fth Total 3t =
Equipment - - i — ik
50 0 B Transformer  Condenser Iransformer  Condenser Transformer  Condenser I'ransformer  Condenser
EREs EEBR B HR £ E B R % iR I 5 A # R EEHRX  FERX
Hiroshima [L &
Stationary
BlER e 3 4 10 4 2 2 15 10
Portable
MR 1 3 1 1 0 5 2 9
Mobile
[ 1] 5 0 4 ] 15 0 24
Total
11 e R 4 12 11 9 2 22 17 43
Nagasaki &
Stationary
BIER e 6 1 1 4 2 1 9 6
Portable
MR s 0 0 1] 0 0 1 0 1
Mahbile
BBE 0 0 0 1 0 3 ] 4
Total
e S 6 1 1 5 2 5 9 11




TABLE 4 MOBILE UNITS AND SPONSORING ORGANIZATIONS
#4 BB H AR

Sponsoring Organization Number

R #

Hiroshima
[ 1%

Nagasaki
B di

Tuberculosis Prevention Association, Hiroshima Branch Office

Hirushima M'lss Sur\c‘_‘, Association

Hiroshima City Fast West, and South Health Center‘s

TN, B U R B I o remmessnsbedebessbssassiins s e s B 2
leOShlma Prefectura] Hosp:tal
HII‘OS]‘IIma Railway Hospital

Toyokogvo Hospital
HUPE T 343 WA EE o : 1
Nagasaki-Koseido Hn'-;pita]

$ AR B A oot o g 1
Yoshida Agr]cultural Cocperame Union Hospltal

RS iRl ” T 1*
A-bomb Survivors Welfare Center

Social Insurance Clinic

Chugoku Electric Company Hospital

PRI M BRI i o s s e A R e 1
Japan Express Company Clinic

Al 2 v 3 AT
Telephone and Teicgraph Corporat:on Clinic

WEEE LR .. 1

NMational Railway, (,hugoku Branch Office (.Ilmc

[ 8% 17 [F % #4532 8 AF - 1
Tax Administration Bureau Clinic

Chugoku Press Clinic

Tuberculosis Prevention Association, Kure Branch Office

BETH 42 ¥ 8. e e e S e e T R R R 1
Kurc Cit} West Health Center

Tuotal

Tuberculosis Prevention Association, Nagasaki Branch Office

Nagasaki Ccrmal Health Center

Kyushu Electric Compan_v Clinie

Total
Bt L xn gt A e ke b A T 4 A SR 22 4

* Equipment used for both chest and gastrointestinal series examinations.

WL UHESBCHY RT3 %
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TABLE 5 TYPE OF EQUIPMENT USED IN CHEST PHOTOFLUOROGRAPHY AND NUMBER OF EXPOSURES

#£5 MEiMBmREE 0NNy L R
; Hospital #kz Clinic [EF Other # @t Total #t
Equipment 3 = = ; F
45 IR Number Equipment Exposure Number Equipment Exposure Number Equipment Exposure Number FEquipment Exposure
£ Bt B i B BB 2 B 81 EEE  OWEHE RO # Wil BRERE L@ i B8
Hiroshima LB

Stationary

BEEX..... 7 7 36 14 14 63 4 4 22 25 25 121
Portable

®ER L 4 4 17 2 2 3 5 5 22 11 11 42
Mobile

WEBE .. 5 5 21 4 4 31 8 15 247 17 24 299
Total

1 [ 16 16 74 20 20 97 17 24 291 53 (45) 60 462

Nagasaki =&

Stationary

BER ... i} 7 41 5 5 9 2 3 6 14 15 56
Portable

ML 0 0 0 0 0 0 1 1 4 1 1 4
Mobile

LE & . 0 0 0 1 1 1 2 3 11 3 4 12
Total

1 A, e 7 7 41 6 6 10 5 7 21 18 (17) 20 72
;cl;ml number in parenthesis A - I 13 EE &R T -

Tube voltages used at the various institutions and by EWER LB ETCHV S NAEEIEIZRG 1IR3, WY
mobile units are shown in Table 6. Exposures were A ST I k- THH LA FESESIE kvp, #HK

classified according to the voltages used: Transformer
type-kvp and condenser type-kv. Those most frequently
used were 75-79 kv(or kvp)in Hiroshima,and 80-84 kv (or kvp)
in Nagasaki. By comparison, tube voltage for chest
radiography was most frequently 60 kvp in both cities.

Table 7 shows distances from tube focal spot to fluorescent
sereen (FSD). In Hiroshima and Nagasaki, an FSD
range of 80-84cm predominated, particularly for mobile
units. At a few hospitals and clinics in both cities,
FSD's of about 100ecm were used, but these were
instances in which radiographic apparatus was used in
combination with photofluorographic screen and camera.
Thus, FSD in photofluorography was usually short and

frequently less than half that of radiography.

The configuration of cones used is shown in Table 8 and
Figure 1. Multiple plane collimators and round cones,
frequently used in radiography, were rarely used in
photofluorography. Square cones predominated in both
cities. IExcept for one mobile unit in Hiroshima, all
multiple plane collimators and round cones were on
radiographic equipment combined with photofluorography.
Nearly all units specifically designed for photofluorography

used square cones.

Fitkv. B E{EHEhTWAREER, IERBTIRT-
T9kv (it kvp ) ThHY, BBTE80-84ky (/21
kvp ) Th -, ZHizH LTS ESEEE B4
B, MiTie 260kvp Al B 2.6

T, TWHREALSELNE COBEM(FSD ) 277,
R - BT ¢FSD @ #iFAA80 - 8demn? & 0 A7, FF
CHZHETIE, 2ORETE DL @iodBoRRE
B EUREETIE, #100 am@ FSD ATV 5 41T W 72 A,
IS TR, BRI E R E R L A A
SEMASGLETHRALTVWA, 2ok iz, WMERE
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Relation of cone configuration to field size and distance
from field margin to gonads are also shown in Figure 1.
Field size at the fluorescent screen was calculated from
cone size, distance from tube focal spot to cone edge(FCD)
and FSD. T-7 was assumed the central ray center and
base point for calculations for chest examinations, and one
half the long dimension of the field at the transverse
axis, Ovary and testis locations in adults were assumed
to be 35.5cm and 47.5em respectively from the base
point. ® In Figure 1, if the cone is located to the right
of the locations of the gonads in the figure, the gonads
are included in the direct beam. A round cone in use
at one Hiroshima clinic completely included male and
female gonads in the direct beam. Since large numbers
of photofluorographic examinations are performed with
such units, use of such cones is dangerous. However, the
majority of cones used in both cities had field diameters
of about 40 ¢m so that gonads were presumably completely
excluded from the direct beam. The fluorescent sereen
for photofluorography was square, and a length on one
side usually 35-40 cm. Japanese regulations, '® stipulate
that field size must not exceed effective area of the
fluorescent screen. Most of the cones used in both cities
resulted in a field of about 40 x40em. Multiple plang
collimators permitted adjustment of field size at the
fluorescent screen so that there presumably was no
direct exposure of the gonads.

Table 9 shows that 0.5mm or 1.0 mm aluminum was the
most frequent added filtration used in both cities.
Regulations !"require diagnostic apparatus to have filtration
equivalent to 2.0 mm aluminum, but because of differences
in thickness of the tube casings, and the amount of cooling
oil contained, the effective thickness of filtration varied.
No investigation was made to determine whether filtration
was equivalent to 2mm of aluminum. In two previous
studies of exposure factors in radiography,® 8 a number of
institutions using no added filtration was found, but there
were no such instances detected in the present
investigation.

Results of study of anode position are shown in Table 10.
Due to the anode or heel effect, X-ray exposure of the
fluorographic screen is not uniform, being less on the
anode side, and this effect varies inversely with the
distance for a given area. The long axis of the tube is
generally oriented cranially or caudally in respect to the
patient. Reasons for anode position relate to tube cooling
or body density. Table 10 shows that the anode was
positioned cranially in the majority of instances in
Hiroshima; and cranially or caudally with equal frequency,
in Nagasaki.
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FIGURE 1 COMPARISON OF FIELD SIZE AND CONE CONFIGURATION IN CHEST PHOTOFLUOROGRAPHY
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TABLE 6 TUBE VOLTAGE USED IN CHEST PHOTOFLUOROGRAFHY
#26 MR Ic s 2 WEE
— Hospital # Clinic Ep Other # @ fit Mobile Unit Fii%di Total 3
Number Exposure Number Exposure Number Exposure Mumber Exposure Exposure Rate
& itk 2 # 24 i B 4 B it 7 ¥ b4 bitd 344 I B %
Hiroshima LB
55-59 0 0 1 3 0 0 1 2 5 1.1%
60-64 1 6 4 7 0 0 1 1 14 3.0
65-69 4 5 4 24 2 8 B fid 101 21.9
T0-74 5 13 4 20 4 22 6 45 100 21.6
7579 1 8 2 11 3 14 14 173 206 44.6
80-84 1 21 I 1 0 [t} 2 9 31 6.7
9599 0 0 0 0 0 4] 1 5 5 1.1
Total &t 12 (11) 53 16 66 9 44 30(24) 299 462 100
Nagasaki £ &
60-64 0 0 1 2 0 0 0 0 2 2.8
65-69 3 10 2 4 1 1 0 0 15 20.8
70-74 2 3 1 2 2 6 2 7 18 25.0
75-79 2 3 0 0 2 3 2 5 11 15.3
80-84 1 25 1 1 0 0 26 36.1
Total #t 81{7) 41 5 9 4(3) 10 4 12 72 100
Actual number in parenthesis & - Z 3 EH &R+ * Transformer kvp and Condenser kv included ZEESD O kvp HLURB A0 kv #5180



TABLE 7 FOCUS-SCREEN DISTANCE (FSD) USED IN CHEST PHOTOFLUOROGRAPHY

27 MSPRTREIER 517 A M E R R (FSD )

Hospital #i 5

Clinic K%

. Other % 012 Mobile Unit # # 2
Equipment Exposure Equipment Exposure Equipment Exposure Equipment Exposure  Exposure  Rate
o BEY BEH 0 WEN O WEE REN O BEH BRK BEN ®PE %
Hiroshima L&
T0-74 0 0 0 0 0 0 1 L 1 0.2 %
20-84 8 30 5 25 T 36 21 272 363 78.6
85.89 2 21 3 11 1 3 2 26 61 13.2
90-94 1 2 4 9 1 b 1] 0 16 3.5
100 0 0 & 21 0 0 0 0 21 4.5
Total # 11 53 16 66 9 44 24 299 462 100
Nagasaki &I&
70-74 0 0 1 2 0 0 0 0 2 2.8
80-84 4 30 0 0 3 10 4 12 52 72.2
85-89 1 8 2 4 0 0 0 U] 12 16.7
90.94 1 1 2 3 0 0 0 4 5.6
120 1 2 0 0 0 0 0 2 2.8
Tatal &t 7 1 5 9 3 10 4 12 T2 100
TABLE 8 CONE CONFIGURATION, PHOTOFLUOROGRAPHIC EQUIPMENT
%8 BERIHIX SR O WA ORI
Cm'e' Hospital # b Clinic K Other 2 0 iz Mobile Unit B i Total #f
B G Equipment Exposure Equipment Exposure Equipment Exposure Equipment Exposure  Exposure  Rate
o g M it i $ # i & R 4 it B B i 17 ¥ B
Hiroshima L8
Collimator
E i) O 1 1 0 1] 0 0 1 8 9 2.0%
Round
|2 1 6 2 16 1 5 0 0 27 5.8
Square
EHE e 9 46 12 44 8 39 23 291 420 90.9
Rectangle
BT i 0 0 1 6 0 [} 0 0 6 1.3
Total
Wb cnmmene i3] 53 16 66 9 44 24 299 462 100
Nagasaki &
Collimator
FHEAMY ... : 2 10 0 0 1 1 0 0 11 15.3
Round
(12 [, S 1 1 0 U] 0 0 (] 0 1 1.4
Square
EFE . o 3 29 5 9 2 9 4 12 59 81.9
Rectangle
EHE s 1 1 0 0 0 0 0 0 1 1.4
Total
| T 7 41 5 9 3 10 4 12 72 100
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TABLE 9 ADDED FILTRATION, PHOTOFLUOROGRAPHIC EQUIPMENT
#9 R R X E o G R

Added Hospital #i % Clinic Elz Other £ @1t Mobile Unit ¥ i 4% Total A
{E;IE::;E?& Equ_ipment Expo?ure Equ_ipmcnt Expoisure Equfipmcnt Exposure qu_lipment Exp0§ure Expo?ure Rate
i R 5 & HRE B 4 5 H w_R M £y - kB2 HREH =

Hiroshima LB

0.5 mmAl 5 38 9 40 1 3 13 188 269 58.2%

1.0 4 10 6 19 8 41 9 103 173 37.5

1.5 1 4 1. 7 0 0 1 3 14 3.0

2.0 0 0 0 0 0 0 1 5 5 1.1

1.0 mmAl+

0.2 mmCu 1 1 0 0 0 0 0 0 1 0.2

Total #f 11 53 16 66 9 44 24 299 462 100
Nagasaki &

0.5 mmAl 4 13 3 6 0 0 1 1 20 27.8

1.0 3 28 2 3 3 9 3 11 51 70.8

2.0 0 0 0 0 1 1 0 0 1 1.4

Total #t 7 41 5 9 4% 10 4 12 72 100

* Actual number, 3. ¥EOEHB I THS .

TABLE 10 ANODE POSITION, PHOTOFLUOROGRAPHIC EQUIPMENT
#10 MEBEAXGREoBEOME

o Hospital %z Clinic Bl Other % @ ft Mobile Unit #i3 # Total &

node

Position Number Exposure  Number Exposure Number Exposure Number Exposure Exposure Hate

B 4 o0 i 0 i b B i B ¥ % B £ HREH RN MR MY W i B ES
Hiroshima LB

Head

CIZR1 O 8 40 7 16 7 38 21 294 388 83.9%

Foot

41 B 2 9 4 21 2 6 3 5 41 8.9

Horizontal

Aol 1 4 4 18 0 0 0 0 22 4.8

Unknown

8 I 0 0 1 11 0 0 0 0 11 2.4

Total

O 11 53 16 66 9 44 24 299 462 100
Nagasaki & Wi

Head

1 b 2 26 2 5 2 5 2 5 39 54.2

Foot

R 4 14 2 3 2 5 2 7 31 43.0

Horizontal

AL e 1 1 1 1 0 0 0 0 2 2.8

Total

R SR T 41 5 9 4* 10 4 12 Ta 100

* Actual number, 3. FBERROEMIE I TH o

11



The sizes of film used in photofluorography are shown in
Table 11. All are roll film types which facilitate handling,
storage and filing. the cost of
photofluorography per exposure is very low. A study in
19611 showed the ratio of the unit film price was 1:3:66
for 35mm, 60mm, and 10x12 inch fil

In chest radiography,

Unlike radiography,

m, respectively.
a slightly smaller film size is used
for females than males. ' The film size differences
shown in Table 11 are presumably due to economic
The table also shows that,

whereas 35mm film had been used mostly in the past,

factors and resolution.
60 mm and 70 mm sizes are now used with a considerably
higher frequency.

In photofluorography the condenser type of apparatus
was most frequently used. Condenser capacities (u ) of
these units were investigated. The results are shown in
Table 12. In both cities, equipment of 1.04F predomi-
nated. In recent years, grids have more frequently been
used to improve detail so that equipment with larger
condenser capacities have become necessary.

Most of the recent condenser type apparatus feature a

wave tail cut-off. In condenser type equipment, ‘the

voltage drops at the end of the exposure, but X-rays
unnecessary for photography continue to be generated.
The wave tail cut-off was developed to eliminate the
terminal X-rays during an exposure, to increase the
clarity of the picture, and to minimize dose to the patient.
Table 13 shows that wave tail cut-off was incorporated
in most of the equipment studied in both cities and that
the rate of examination with these units was relatively
high.
are equipped with phototimers to maintain a constant and
optimum density on film. In the present study. use of

phototimers was frequently encountered, though not

Recently manufactured photofluorographic units

recorded on the questionnaire.

Transformer type of apparatus was also used frequently,
as shown in Table 12. In Hiroshima, there were 94
exposures by 17 transformer type units: in Nagasaki, 42
exposures by 9 such units. The milliampere-second (mas)
value of transformer type apparatus corresponds to the
#E of condenser tvpe machines. Table 14 shows the
mas values for the transformer apparatus in both cities,
In both eities, about
30 mas was the most frequently used — considerably
higher than that of chest radiography. .5

and corresponding exposure times.

Exposure time
was also much greater than in radiography (Table 15).

Exposure Techniques in Photofluorography of the

Stomach Mass chest surveys have been performed
continually in Japan for many vears, but mass gastric

surveys are a more recent development. In the present

MBI wARA 7 i L ADKE 22 FILIZRT.
WHFR LY, BELSUICEECEN o -
TANLTH- . HE ?Ei FERL LT, BEEEO
IR VE TR d S TEBETHAS. 1961 F0TE
Tk, e L %M#.ﬁm.mmhmwwxmﬁv
FeFalalizonT, FhFhl 3  660KETH
o WEEBEREMICEOTE, TR LTHBELY
LB EnT s VAAHOERS.Y RINIIET 7 4
MhnkganEL, %0 EHNEMs L URED
%%ﬂu LAEdOTH’5. MELLIZ, BEIIEVWTE

ELTHmMT 4 MAHFERHESAT AN, BEZ, 60mm
J‘oJ:c}?Ommmjk* O EOHH G RS AT <
aTWadl Edbdd

*“‘m T'>
~A & 'J‘f

MEEp T, FRAOEEIRLECH AT,
INSHBEOFBER(wTF) 2 #FELL 20T ELZ
T LOsFOEEFRER T HOT VL.
AR, MEOBRIURT 220 7L Y TOMHHEFZ
&N, LENST, EVRELEFERRZLEEN
PEEL S TWVB.

[l a8

BEOHFRNEEORBS (2L, HEODFRFAERME T
VA, FHNEE T, WA T I ICEEAR T A,
BEICALEL XEAS EHMEEELTVS. ZOMXE
ERRELT, WROBMHEAM L, BE T IHRS
BARIILEDLEDIZEROM SRS, RI3T
13, MM CHES 2 %EOKED ICIHEDET A &0

Fhosh, ChonERIZEAME 2LV ENI L
Hbhhs, HERfEsh s B E, 710
DREEE—Ero>BEBEIZTARBDIZ, 71 b8 <—

FEOFHTHE. ARlo@fKkcid, HEFICIZRES
htwiund, 7+ vy {v—AFHVBRATVAEHE D
LNF@EH ik

RLZIFRF £ CEESAEES LIELEHv R TY
. BEBTHE, ERGAEELITEICE > THURoERED

HH, BT, ZoffnEEISIE —)”(42113'?1'&%;
Fifabhtwi, FESIAEEO V7T yAT7T -
(mas )X, FHMAEEBOLF ICHYN T 3 ix‘l-'-lli

MmicHT2ZEFERAE®Omas i &% h[ Eol T )
HESTRSE & 2 4. i & & #930mas kb £ H 06
hTwiz, Zhid, WPTEEREOZR LD L2420 E
L6 HBGREER L, BRI ESED LA NI
B 7 (£15).

BOMEBEREICEUSBERE OAXATEHEFCHLLD
M rgtssnhr 22, FofHkze, &k
MR 2 2 0Te 3. SROFETIE, T



study, for the first time members of the Adult Health
Study reported exposure by stomach photofluorography,
though they numbered only three. All were examined in
mobile units in Hiroshima City. Table 16 shows exposure
techniques used in these examinations. Apart from the
differences in type of units, the dose received in stomach
photofluorography is generally higher than in chest
photofluorography, primarily because in the former, the
site examined is more dense, because multiple exposures
are required, and because preliminary fluoroscopy is
necessary for positioning of the patient prior to the
exposures. Mobile units used for mass gastric surveys
are shown in Table 4.

Status of Photofluorography of the Chest Table 17
shows the types of sponsoring organizations and the
number of examinations performed. Grossly the organi-
zations performing mass examinations are as follows:
Large companies and schools with facilities for care of
employees, familv members or students; public health
agencies providing examinations for the local populations,
such as housewives or the elderly who are unemployved;
and medical organizations which perform such examinations
for companies or schools without such facilities. Table 17
shows that, while the number of such private organi-
zations (type 3} in Hiroshima City is few, they have a
large number of mobile units which perform many exami-
nations. In contrast, in Nagasaki the greatest number of

examinations are performed by companies and schools. Many

of the Nagasaki ABCC subjects receive examinations at
a hospital attached to a large company.

Figure 2 shows the number of photofluorographic exami-
nations by month. In both cities, two peaks occur in
May and June, and in October and November. A similar
seasonal variation was noted in the photofluorographic
activities of a major hospital in Hiroshima, reported
12

elsewhere. These may be due to school examinations,

though this was not verified in the present study.

The distribution of photofluorographic examinations by

_age and sex is shown in Figure 3. The number of

examinations among those over 60 years was com-
paratively low in both cities. The number of examinations
for other age groups was similar. By contrast, the
number of radiographic chest examinations was few
among those under 19 years and considerably higher
among those over age 60.3:% In Hiroshima the rate of
examination by mobile units was slightly higher for females
than males over 40 years, but the difference by sex was
not great among other age groups. The few cases in
Nagasaki did not permit accurate comparison.
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FIGURE 2 SEASONAL DISTRIBUTION OF CHEST PHOTOFLUOROGRAPHY
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FIGURE 3 DISTRIBUTION OF CHEST PHOTOFLUOROGRAPHY BY AGE AND SEX

BI3 By o i - Eia
Hiroshima Nagasaki
[ b £ Wi
Age
T
30 20 10 0 50 40 30 20 10 0 0 5 0 5 10
I:I I:_“ﬂleé; T L T T T T T ) T J T T T
Female % 7
50-59
Y. 7
% 2 %
30-39 I
2 W/A _l//; W
20-29 r
\ H, 72 H %
<20
V7 %

Mohile units
M

Hospitals, Clinics, Others
whi, Ef, € ofl

14

Mobile units
HHEs

Hospitals, Clinics, Others
ik, [EBE, Zoft



TABLE 11 FILM SIZE USED IN CHEST PHOTOFLUOROGRAPHY

#1 WEMBERBCETLI 7 LA KkE S
Film Sige  Hospital Wik Clinic K¢ Other Z 0t Mobile Unit i Total it
EE ) Male Female Male  Female Male  Female Male  Female Male  Female Films Rate
OKEE o E % e 7 & U % ] S L #
Hiroshima LB
35 mm 4 0 5 3 2 13 56 86 67 102 169 36.6%
60 12 16 21 25 10 14 34 42 77 a7 174 3.7
T0 17 4 T 5 3 2 42 39 69 50 119 25.7
Total #t 33 20 33 33 15 29 132 167 213 249 462 100
Nagasaki &
35 mm 0 0 0 0 3 4 0 0 3 4 7 9.7
60 10 § 6 3 1 2 5 2 22 13 35 48.6
70 21 4 0 0 0 0 3 2 24 6 30 41.7
Total #t 3 10 6 3 4 6§ 8 4 49 23 72 100
TABLE 12 CAPACITIES (#F) IN CONDENSER TYPE EQUIPMENT
#12 FHABEOER
WF Hospital #Ei ~ Clinic EF Other % J'Hﬂl_ Maobile Unit % Total it
Equipment Exposure Equipment Exposure Eguipment Exposure Equipment Exposure Equipment Exposure
0 Fﬁﬁﬁﬁ i B Eii8 1 i & e 2 S 0 Y s g
Hiroshima /&8
Condenser Type 0.5 i] 0 1 1 1] 0 ] 0 1 1
b N 0.75 0 0 0 0 0 0 1 11 1 11
1.0 6 19 2 3 7 31 23 288 38 341
1.2 0 0 1 4 0 0 0 0 1 4
1.5 1 4 0 0 0 0 0 0 1 4
2.2 0 0 1 7 0 0 0 0 1 T
Subtotal DR e T 23 5 15 T 31 24 299 43 368
Transformer tvpe % [F 8554 4 30 11 51 2 13 0 0 17 94
Total B wnoanammemaanss H 53 16 66 9 44 24 299 60 462
Nagasaki EI5
Condenser type 0.5 0 0 3 4 i] i] 1] ] 3 4
e 0.75 0 0 1 3 0 0 0 0 1 3
1.0 1 3 0 0 2 8 4 12 T 23
Subtotal A EF s 1 3 4 T s 8 4 12 11 30
Transformer type Z[EHR 6 34 1 2 2 2 i] 0 9 42
4T I 7 41 3 9 4 10 4 12 T2
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TABLE 13 TAIL.-CUT CONDENSER TYPE EQUIPMENT
#13 FHAEE I T B IERET

T Hospital #F% Clinie KB Other % @1t Mobile Unit 2 5t Total #F
ype

5 5% o Tt Equipment i‘ixpﬁsurc Equipment Exposure Equipment Exposure Equipment Exposure Equipment Exposure
i E-3 8= F%ﬁﬁﬁ i i e $ 4 1 B BB ok B i $ B g

Hiroshima & &

Tail-cut

EEE S D 6 22 5 15 3] 25 21 283 38 345

No tail-cut

MR 4 L 1 1 0 0 1 6 3 16 5 23

Total

B s e 7 23 5 15 7 31 24 299 43 368
Nagasaki &I

Tail-cut

EFECIIHE & 0 1 3 3 4 2 8 4 12 10 27

No tail-cut

RN L 1] 0 1 3 0 0 ] 0 1 3

Total

. R T I 3 4 T 2 3 4 12 11 30

TABLE 14 MILLIAMPERE-SECOND {mas} VALUE, TRANSFORMER TYPE EQUIPMENT
USED IN PHOTOFLUOROGRAPHY
#l4 HEEZCHITIEFSHREBEOI VT v X7 —F (mas ) ff

Hospital # Clinic EBE Other £ Mty Total &
o Equipment Exposure Equipment Exposure ﬁm;ent Exposure Equipment Exposure
i bk 2 i B ik B2 B i ¥ 303 4 R 1§ $%
Hiroshima & &
10.0-14.9 1 2 1 2 o 0 2 4
15.0-19.9 0 0 1 1 0 0 1 1
20.0-24.9 1 3 2 13 0 0 3 16
25.0-29.9 0 ] 2 4 0 0 2 4
30.0-34.9 3 25 2 4 2 13 7 42
40.0-50.0 0 0 2 20 0 0 2 20
60.0-100.0 0 0 2 7 0 0 2 7
Total #f 5 30 12 51 2 13 19* 94
Nagasaki £ 8
20.0-24.9 1 8 1 2 1 1 3 11
25.0-29.9 2 26 ] 0 0 0 2 26
30.0-34.9 3 4 0 0 0 0 3 4
40.0 0 0 0 0 1 1 1 e
Total it 6 38 1 2 o b 9 42

* Actual number, 17. BEOER T TH 2
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TABLE 15 EXPOSURE TIME USED IN PHOTOFLUOROGRAPHY

15 [HEER I B 2 AR
Time Hospital #EE Clinic [£5 Other # @l Total #
:;;r;?i’;) Eq?irpment E_.xpo,sure qu_{[)rlncnt Expos:ure .Eq!..\_ip].‘nent Expogure Equipmgnt ExpGS}er
-‘z\'&iﬁi@_ B2 ki&'ﬁ_ FiHcE L0 SR Fodin o4 h&ﬂ?g{ e
Hiroshima [L B
0.10-0.15 0 0 3 By 0 0 3 5
0.2 1 6 2 12 1 5 4 23
0.3 3 6 1 2 [} 0 4 8
0.4 1 18 0 0 0 1} 1 18
0.5 0 0 5 17 0 0 5 17
0.6 0 0 1 3 1 8 2 11
0.8 1] 0 1 12 i] 0 1 12
Total &t 5 30 13 51 2 13 20(17) 94
Nagasaki & &
0.2 1 8 1 2 2 2 4 12
0.21-0.30 3 27 4] 0 0 0 3 27
0.4 1 1 0 ] 0 0 1 1
0.60-0.65 2 2 0 0 ] 0 2
Total &t 7 38 1 2 2 2 10(9) 42
Actual number in parenthesis #* - Z X & R y

TABLE 16 GASTRIC SURVEY EXAMINATIONS BY PHOTOFLUOROGRAPHY — MOBILE UNITS, HIROSHIMA

#16 LB E T A BB IC LAY ME M
Item Hospital Clinic Other
HE i [E f% @il

Subjects: BB s SR 1 1 1

Sex A e R Male % Male % Female 4

Age TR s e R 37 73 54
Equipment S8 s Condenser 7 B & Condenser # i+ Condenser 3 H

uF 1.0 1.0 1.0

Tail cut ik F& 9] IF Yes & 1 Yes & 0 Yes £ 9

Filter i 3t 5 2.0 mmAl 0.5 0.5

Anode position B8O IR ... Head 581401 Foot £ Foot FE{#l

Cone shape U815 o AR Square IE 7} Multicollimator % i # 0 Square 1EF ¥

FsD 80 em 80 80

Beam size at screen

gD K E 2 (HEMEIZET3) e 40 em 38
Technical factors Hifff it % {F

KVp 110 83 120

mA 2 3 2

Fluoroscopy time 3E#REEM ..o, 2.5 min. 4.0 4.5

Spot filming HBRMEH ... 6 4 4

Film size 74 b AadmhEE T0mm 60 70
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TABLE 17 CLASSIFICATION BY TYPE OF ORGANIZATION FOR CHEST PHOTOFLUOROGRAPHY

17 iR & ERT S RMO o8
Oigiuisation Hiroshima [Z & Nagasaki B i
1 oy A Institution Equipment  Exposure Institution Equipment  Exposure
i B £ i iR B2 3 L 3E R e R

Companies, educational institutions, examining
own employees, students, etc.
B2 EEmET 523, BERNL Y . 21 24 (6)* 123 7 7 (1 43
Public institutions examining city or district
residents at large
i % 2 IR EEE R RO RS + 5 BT, 9 12 (6) 139 3 5 (1) 14
Commercial organizations
BEOIEE s snsianaiia i 15 24 (12) 200 7 8 (2) 15
Total
Ahasmemmeamnsr S nnesas 45 66 (24) 462 17 20 (4) i

*Parentheses show the number of mobile unite & - ZIXHWEROHKE R 7.

The nature of this survey made it possible to use hospital
records to confirm the reports which subjects gave of
to photofluorography, but
provided no opportunity to learn about exposures that
they failed to recall at the time of interview. A report of
exposure to photofluorography was considered confirmed if

their exposure of course

evidence was found in a hospital record for the same
The
average confirmations were 78% for Hiroshima and 74%
for Nagasaki, and did not differ significantly in the
statistical sense.

type of X-ray within 3 months of the date given.

In each city there was some suggestion

MERECLIAHB IV THREONE &2 Hk 0L &
EEH LR A TE A L L, SEOREE
NOEEE» 6, AEOBIEVWRTItoTELY 1
MBIV TERERKDEZLIE, E2ATELYS
. BEEBCE WBEoWGIcoWTIE, M#EOBE S
SiEI»AUNICHEEREO X BRESTAbh i

A, WED ?fﬁin%t:?;’.ﬁ&‘)hhf‘tm{}li, il HEHE 2 00 [H] B AF
R EhE TR AL, KRT8%, W71%

ﬁi?.”r"?:ﬂﬂ & I‘-‘a—z?ﬁ'ﬂ.‘i /U
ﬁ“——t’/ o hEAE

iz E W T, Bz
RET AR NS 5 2. HE

of a small sex difference of a few percentage points. The
confirmation percentages for photofluorography differed BEORRE»FRHEEBRELEHRRE IV TRE
from those reported elsewhere for radiography and G Lt oL dERN S S, KIBTIE, RABENE
fluoroscopy. In Table 18 the comparison groups of the ERp&EEY cowTkoEEs kit iTh
Adult Health Study sample® are compared by means of =
the index:

it 5 confirmation porwntage for the particular comparison group %535 H R B »3{5%31 g

confirmation percentage for all comparison groups combined 48z &1 5 8 H 73

Hiroshima and 73.9 for

Tests were done on all four comparison

where the base is 78.1 for
Nagasaki.
groups and on groups (1-3) vs group 4, with the results
shown in Table 18. Although the Nagasaki values were
low for comparison groups 3 and 4, this was not true in
Hiroshima, the variation was not highly patterned, and

ok, SRR RTS.1, EWTI.0OTH L. Havik
iE L, 4o®ﬁ@ﬁm%hﬁhrﬂLf”ﬂﬁ&&ém
Bl -3 BATFOMELT mnn Z OFE L F18
2Rl BT, BAFLUE4LEERIIOVTO
BRIIEVY, EBETIXZ ff)cl:;?;c LiFEboNG
Pofz. LAL, ZoXFFIIEREATIELDLDOT

* These comparison groups were matched by age and sex, and distinguished as follows:
symptoms; 2 Within 2000 m, and reported no acute radiation symptoms:

10,000 m or not in city at time of bomb (ATB)

r"‘rﬂ:ﬁ'@h,‘ Wb s U owTHAGhER,
.02 2000m AT AR ;mmmr v e LA
ﬂn,m DO0m Ll BT LEHRCI TR 2E,

b/ I rx}‘u*né: 1

1 Within 2000 m, and reported acute radiation
3 3000-3999 m in Nagasaki, 3000-3499 m in Hiroshima; 4 Beyond

000mElO LT R

Fe i 7133000 -3999m, RETIE

PER AR S B R L

=E. 3 3000 -349mizveAH. 4 K
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TABLE 18 VARIATION AMONG GROUPS AS TO PERCENTAGE OF SUBJECTS' REPORTED
PHOTOFLUOROGRAPHIC EXPOSURE CONFIRMED BY HOSPITAL RECORDS

T )

#18 WNEHO

ML MR ORI S AR Ay RO BB R O E%

Confirmation Index* by Comparison Group

Qﬁ & M WeRE 0 DA A B P,
i 1 2 3 4
Hiroshima L8 ... 105.4 98.0 96.9 101.0 NS NS
Nagasaki H#§ ... 100.0 121.4 85.0 81.2 Sugg NS

.

100 x _Confirmation percentage for Comparison Group ERBCET MY

Confirmation percentage for All Comparison Groups #2517 28R G %
Fy —test on all four exposure groups. Py it 4 2O MO Z A FH I 20 TOH EHE OHE
Py —groups 1, 2, 3 vs 4. Pydil 2 3%xmasaiy -1 S St
NS —P>.10, Sugg —P .05-10. NS 2P >.1012#% L, Sugg TP 0060, 100MEMYT 5.

the numbers were too small to give the discrepancy
statistical significance. The absolute counts for Nagasaki
were :

B4, A EDICEL LY, ZORIKEIN
EEBMEESZAZLRTEL Y. RIFIZET 2H0E
RROLEBNTT S

Exposure Total ~ Comparison Group J:E:-MT#
H it - 92 3 4
Reported % & 92 23 29 20 20
Confirmed Number HEZRM: ¥ 68 17 26 <) 12
% 74

T4 90 65 60

It must not be supposed that confirmations of 75% to
80 % have an absolute validity, for any such estimates are
quite relative to survey procedures, especially the criteria
of agreement and the intensity of effort employed in the
Hence, if the subject
named the wrong hospital, or a date more than 3 months

search for matching records.

from the true date, or misinterpreted the type of X-ray,
his report was not confirmed, even though an examination
did occur. Separate estimates of these individual sources
of error are not available from the survey, but the
confusion as to type of X-ray is known to have been a
small part of the error. More important than the level
of the confirmation percentages, however, is the support
they provide for the earlier analysis of the subjects’
reported frequency of medical X-ray exposure in relation
. that, for
Hiroshima subjects, those who were not in the city ATB

to A-bomb exposure. There it was shown
report somewhat fewer exposures to photofluorography
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.
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DISCUSSION

The present study showed that in spite of the large

number of photofluorographic chest examinations performed,

the number of institutions responsible was few compared
to those performing radiography. Exposure techniques
varied little because of the relatively few types of apparatus
involved and their specific design for photofluorographic
use. In photofluorography, the I'SD is short, the kvp
relatively high, and the transformer units used relatively
large mas. Consequently, the dose incurred is relatively
high. On the other hand, field size was generally uniform
at 40ecm square, and dose to the gonads presumably
Radiography units used for mass chest examinations
presumably exposed the gonads unnecessarily, because of
larger field sizes. It was calculated that all other units
collimated beams rather well,

outside the direct beam.

small.

and the gonads were

This study showed that subjects who underwent photo-
fluorographic examinations in Hiroshima could generally
recall the location at which the examination was performed,
but could not recall the institutions conducting them or the
organization sponsoring them.
mobile.

The majority of units was
This necessitated two steps in the procedures
for follow-up study; contact of sponsoring organizations,
then contact of facilities conducting the examinations.

The fact that subjects of photofluorographic examinations
of the stomach were identified for the first time in the
survey is noteworthy. Hereafter, mass examinations of
increase in frequency. Since the

fluoroscopic beam is necessary to expose films made

the stomach may

during these examinations, dose is much greater than in
photofluorographic or radiographic chest examinations. It
is desirable that an accurate record of exposure factors be
kept at each institution. Three cases of survey exami-
nations of the stomach were reported in Hiroshima; none
in Nagasaki. No assessment of dose by these procedures

was made in this study.

The survey of hospital and clinic records has indicated
that subjects’ reports of their recent exposure to photo-
fluorography are probably fairly accurate and therefore
useful in the investigation of the relationship between
A-bomb exposure and subsequent medical exposure of the
sort that might introduce error into the study of late
effects of atomic radiation utilizing only the estimated
dose of radiation from the A-bomb. As in the case of
radiography and fluoroscopy, the survey provides no
reason to believe that such medical X-ray in recent
years has introduced bias into the comparisons of survivors
differing as to the amount of atomic radiation they received.
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SUMMARY

Exposure techniques of photofluorographic examinations
received by members of the ABCC-INIH Adult Health
Study at various institutions in Hiroshima and Nagasaki
were investigated and analyzed in detail. Data were
thus provided for dose estimates, and certain trends in
use of photofluorography in Hiroshima and Nagasaki
were established. Those exposed to the atomic bomb in
Hiroshima appear to have experienced somewhat more
photofluorography than those not in the city ATB, but
within the group of survivors itself the frequency of such
medical X-ray does not seem to vary in any important
way in relation to either distance from the hypocenter or
presence of acute radiation symptoms shortly after the homh.
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APPENDIX

+ &

LETTER REQUESTING COOPERATION IN STUDY
HBELLHKMHDZE&EET 2 F K

Dear Mr.

The warmhearted cooperation of civic, business, and
industrial groups in Hiroshima has greatly contributed to
many important accomplishments of considerable signifi-

cance to the individual and the community as a whole.

At this time, in collaboration with the Research Institute
for Nuclear Medicine and Biology of Hiroshima University,
the Department of Radiology, Atomic Bomb Casualty
Commission has, among other studies, continued investi-
gations to estimate the radiation dose which people
receive from medical X-rays. Such matters are of very
great interest to medical circles throughout the world.

A survey is being made of the subjects in the joint ABCC-
JNIH Adult Health Study program to determine frequency
of exposure to photofluorography. We are enclosing
herewith a list of names and survey periods for those
We
regret this intrusion into your busy affairs, but request
your kind cooperation. Members of Dr. Shozo Sawada's

survey group will telephone you to inquire when it will be

among your emplovees who are in this survey.

convenient to visit you to verify dates of examinations of
your people and the photofluorographic unit involved.
Thank you very much for your assistance.

Sincerely yours,

Walter J. Russell, M.D.
Chief, Department of Radiology
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LETTER ENDORSED BY CITY MEDICAL ASSOCIATION
REQUESTING COOPERATION IN STUDY

TEMSEEABEMNBEG hE&REOFH

Dear Doctor

The close and continued cooperation of the members of
the medical profession in Hiroshima is increasingly
contributing to important accomplishments of considerable
significance to the individual and the community as
a whole.

As you know, in collaboration with the Research Institute
for Nuclear Medicine and Biology of Hiroshima University
the Department of Radiology, Atomic Bomb Casualty
Commission has continued studies to estimate the radiation
dose which patients receive from medical X-ray. In our
present study we are especially concerned with the
exposure factors in photofluorography.

We have investigated how chest photofluorography has
been conducted in various organizations in the city. The
organizations listed on the enclosed form informed us
that their X-ray examinations were performed at your
hospital. It would be greatly appreciated if you would
kindly let us know the conditions of exposure of those

examinations.

Please forgive our frequent troublesome intrusions into
your busy affairs, but your cooperation would be appreciated.
Members of Dr. Shozo Sawada's survey group will
telephone vou to inquire when it will be convenient to
visit your hospital.

Thank you very much for your assistance.

Sincerely yours,

Walter J. Russell, M.D.
Chief, 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 you would kindly cooperate by
providing some of your time, though [ realize you must
be busy.

Taro Ueda

President, Hiroshima City Medical Association
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LETTERS OF APPRECIATION
B#EOFH

Dear Mr.

We express our sincere appreciation to you for the
assistance provided in the recent photofluorography study
we conducted in collaboration with the Research Institute
for Nuclear Medicine and Biology of Hiroshima University.

It was possible to complete the collection of the data
required for this study through the willing cooperation you
provided despite our intrusions into your busy schedule.
The analytical phase of this project has now begun and
upon its completion the results of the study will be
published. A copy of the report will be sent to you.

We are sincerely grateful to vou for your continued
cooperation in these studies.

Sincerely yours, <o

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

Dear Doctor

We express our sincere appreciation to you and your
staff for the assistance provided in the recent photo-
fluorography study we conducted in collaboration with the
Research Institute for Nuclear Medicine and Biology of
Hiroshima University. [t was possible to complete the
collection of data required for this study through the
willing cooperation you provided despite our intrusions into
your busy schedule. Analysis of these data has already
begun.

The results of this study will be published, and a copy of
the report will eventually be sent to you. We are sincerely
grateful to you for your continued cooperation in these
studies.

Sincerely vours,

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