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SUMMARY

Frequency and location of exposure of ABCC-JNIH
Adult Health Study subjects to fluoroscopy and
radiation therapy were ascertained in two pilot
survevs. Responses of subjects for examinations
known to have been received were somewhat un-
reliable, even when obtained by interview. The
impracticality of searching hospital records for
exposure factors prevents routine dose estimates
for examinations reportedly received ar other
institutions.  Numbers of fluoroscopy examinations
reported have potential future value in evaluating
any subsequent diseases actributable to ionizing
radiation among A-bomb survivors,  All reporred
radiation therapy exposures will be routinely
verified by hospital records and corresponding

doses estimated.

BACKGROUND

The degree to which medical X-ray exposure may
be acring as a contaminant among A-bomb sur-
vivors is being assessed in a dosimetry program
at ABCC.1 This program is primarily focused on

£ 0]

ABCC — PRI ARERENSEF T AX FLERKRE
L URERERORE 20820, 2L
b BN S ER RO R L ns. TTI0ER
BELZZITVEZLENF b TS HICEHME L S,
HREOMEG P NEET, EMo ke BLT
LRI TSI 3 TE Sad - -, fikEx
ERoiigesBECEsralf - Tl&ETS - L 2@EEEL
2, HREAVABCC L ORI TR A L
REREEOBRRTWMET A A TRAMETCH S, L
L, MBEH L THEEAAER BT ML » L
BDE, R MBREGEChMSS-RESZ BN
AEHEARbASLE, ThanFicL TR
RBUEEELiis >t aThA5. BRBEL
DEEH S5 128 OMEEF 02 RPRAERCH LT
ik, stEHFrSEFEAATANTOLOEZY VT, HBE
R e, SREMLHT T (28D THA.

e

B R

B X SRR AR MR 1248 L © & ORI o B
BHVE L A L T A Ao 0T, B{EABCC ¢y
EMETIEMMmthS. ! REEHEODPLELTEDE,

* Research ustitute for Nuclear Medicine and Biologv, Hiroshima University; Visiting Research Associnte. ABCC
U ey 2 I 4R BB 5 R 9R 1 ABCC 3k bR &
** Research Institute for Nuclear Medicine and Biology, Hivoshima Universily; Advisor to ABCC

UL 0 b SRR A B T e IR 2R A . ABCC AR



the ABCC-INIH Adult Health Study (AHS).2 a
long-term follow-up investigation of Hiroshima and
Nagasaki A-bomb survivors and comparison subjects
in a population sample originally consisting of
20,000 individuals, jointly sponsored by ABCC and
the Japanese National [nstitute of Health.

Doses to individual AHS subjects from ABCC
examinations3 are routinely calculated for coding.
I'requency of exposure to fluoroscopy and radiation
therapy is ascertained by interviewing AHS subjects
in the ABCC Department of Radiology, as desecribed
herein because of the relatively high dose incurred

by these procedures. 4 Surveys of AHS subjects for

radiography and photofluorography exposures were
performed  periodically3.6  but  fluoroscopy  and
radiation therapy require continued surveys of
subjects.

There is appreciable error in subjects’ reporting
exposures received in other hospitals. Despite
these reporting errors, the nature and purpose of

the AHS program and the potential value of such
data in comparing the magnitude of medical X-ray
to that of the A-bomb among individual subjecrs
stress the need for continuing subject interviews.

Two Hiroshima pilot studies reporced here ascer-
rained the error in subjects’ reported fluoroscopy
and radiation therapy exposures and assisted rhe
design of an ongoing survey.

THE SURVEYS

All AHS subjects reporting for examinations in the
Department of Radiology were asked for date and
location of fluoroscopy and radiation cherapy they
received in other hospitals and clinics in the past,
in the first pilot study, a self-administered history
in the second, all subjects were inter-
viewed. All types  of therapy
included in the first pilot study. Only excernal
radiation exposure was considered in the second,
because of subjects’ inability to identify internally
administered radicactive isotopes and implancs.
To estimate reliability of their responses, all were
asked the and rtype of fluoroscopy they
experienced at ABCC, their responses were
checked by our records.

was used:

radiation were

dare
and

First Pilot Study

Method. From 5 to 13 July 1966, a self-administered

questionnaire (Figure 1) was completed by the
subjects themselves, withour assistance, by 100
consecutive AHS subjects when they came for
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roentgenological examinations. Subjects indicated
exposure to upper gastrointestinal (GI) series
(Type 1); barium enema (Type II); other fluoroscopy
(chest, etc.-Type I11); and radiation therapy (Type V)
at any time in the past, by year and names and
addresses of hospitals and clinics responsible.

Results. Of the 100 subjects studied, 47 reported
receiving 92 examinations consisting of 72 upper
GI series, 3 barium enemas, and 17 other types of
fluoroscopy examinations. QOne course of radiation
therapy was reported. Of the 92 fluoroscopy exam-
inations reported in the first pilot study, 14 occurred
in the 4th and 5th years hefore interview; 72,
within 3 years of the questionnaire. Two fluoroscopy
examinations each occurred 10 and 30 years previ-
Thirteen
subjects did not complete the forms and 40 denied

ously, and three were unknown cases.
any past exposures.

Eighteen subjects either reported ABCC fluoroscopic
examinations, or were recorded in our files as
having had at least one. Responses and records of
ABCC examinations for these 18 subjects are
compared in Table 1. For the first five subjects
(A-E), there was agreement to the extent thar
at least one examination was reported and at least

Th-oTbbo 2 HEHELIZ, BELZBVTEH -
EDHZ FEYBEXREE (I ); S s AERHE
T(RD); zofbo B R ME (ML L, B0 LU
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B, WAL L00 i, 4TEA, LEFREEREL
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L HMELIMAL Lotz 2 L otz R
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T, BWOSH(A-E)icsuTl, 244 &4
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TABLE 1 COMPARISON OF SUBJECT RESPONSES WITH ABCC RECORDS, FIRST PILOT STUDY
£1 [FEE AR E ABCC 0 REMIH 2 o thay, 5 1 0SSN T

F'iu:]r-‘;:;LEry :i-f_*iﬁ'_ Hﬁ__ﬁ

MF Nu. Subject Age Sex

Sllbjcl_‘-l_R(‘pnrl HNEE oS

ABCC Records ABCC o Id 4k

EAERES HBRD iE @ 4

Site iE g6

Year 1 Site &R A1 Year 0%

74 M#

A GI(5) W& 5) 1964,1965 GI(5) WM& (5) 19621964, 1965

B 54 F % Heart LH& 1964 Heart L Hik 1964

¢ 73 F & Lung ik 1964 Gl 18 4 1952

D 38 M B Gl 0% 1963 GI LR 1961

E 63 F # GI{2), BE(2) 1964 Gl R 1964, 1965
WABE (2 )40 % AHEMB(2)

F 38 M % Mo # L No %L GI % 1855 1964

G 71 M5 No # L No %L Gl EEEES 1954

H 65 F % No %L No # L Gl AR 1956

1 41 F % No %L No %L Gl WA 1962

J 46 F % No %L No % Hystero T3 1951

kK Omitted i8S

L 58 F=x Refusal {8 Gl R 1964

M 48 F 4 Gl s A 1964 Chest*  ji 8 1964

N 64 M % G, chest W8S, Kaaf  1961,1964 Chest* W% 1960, 1962, 1964

Q 68 F % Chest 1964 Chest* a4 1964

B 20 MB GI, BEWRWE, #11) AN 1964 Chest* B 47 1964

Q 63 F & Chest  Eg#D 1964 Chest* a8 L1964

R 75 F % Gl LRy 1965 Chest* 148 1964

* Chest radiography.

Figures in parentheses are number of examinations.
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one recorded, but there were discrepancies in all
cases as to number, type, date, or body site
examined.

The next six subjects (F-K) did not report ABCC
fluoroscopy, but according to our records, each had
One of the subjects (L)
who did not complete the questionnaire had such
an examination on record,  The remaining six
(M-R)  reported previous ABCC fluoroscopy, but
they could not be confirmed by our records, All of
these (M-R) had routine chest radiography at
ABCC about the time of the fluoroscopy examina-
tions they reported. The chest radiography may
have been confused with fluoroscopy.

had one examination.

Subjects  failed to comprehend
internally  administered radioisotopes and radio-
Relatively few fluoroscopy
examinations were reported as having occurred

Discussion.
active implants.

3 or more years before the questionnaire, possibly
due to inability to recall some that actually
occurred. A search of records of other institutions
The poor
reliability of responses prompred redesign of the
study.

for subjects’ reliability was not made.

Second Pilot Study

A second pilor survey with a larger number of
subjects and improved procedures was conducted.

Method.,  From 23 November 1966 to 16 January
1967, 454 AHS subjects were interviewed by one
primary and one alternate specially trained member
of the clerical staff of the Department of Radiology
when they came for roentgenological examinations,
using the form shown in FFigure 2.

All subjects were shown pictures of typical patient
situations during these procedures.
assisted them by explaining the procedures and

Interviewers
recording their responses.

Results. Of the 454 subjects, 184 denied receiving
any fluoroscopy examinations or radiation therapy.
The other 270 reported 303 upper Gl series, 26
barium enemas, 208 ‘other’ types of fluoroscopy,
and 28 reported courses of radiation therapy.

The distribution of the 737 reported fluoroscopic
examinations by year is shown in Figure 3.

Subjects reported receiving relatively few examina-
tions 5 or more years previously, bur the decline
in number of these at the S-year point was not as
abrupt as in the first pilot study. The increased
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FIGURE 2¢

EXPOSURE TO FLUOROSCOPY AND RADIOGRAPHY —RADIOLOGY DEPARTMENT, ABCC
ERBRESLUXBRECHT SHEME
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FIGURE 3 NUMBER OF EXAMINATIONS (TYPE LI, & W) REPORTED BY SUBJECTS
AS HAVING OCCURRED AT ABCC & OTHER INSTITUTIONS
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2 subjects reported examinations occurred 40 vears before, HEH2 HFOEF LT LB LA,

34 subjects conld not recall time (unknown )

response rate at the S-year point in the second
study was probably the result of visual aids and
the interviewers' assistance.

Subject Responses for ABCC Examinations

Subject responses for ABCC fluoroscopy were
checked by our records, all types included (Table 2)
and by ctype (I, I, III, Table 3). Agreement of
responses and records was markedly improved
over the first pilot study.

Of the 454 subjects interviewed 101 had records of
fluoroscopy at ABCC. Examinations were reported
by 108 of the 454. Of 86 subjects who correctly
reporced that they had received fluoroscopy examina-
tions at ABCC, 48 recalled the correct number
of their examinations. This compares with 35
subjects in the first study reporting examinations
at ABCC out of 11 who actually received them.
Discrepancies in numbers of subjects who reported
ABCC examinations and received them are shown
in Table 2.
examination were relatively few (14 subjects).

Errors in reporting by more than one

ABCC records showed thar 88 of the 454 suhjects
had received upper GI series fluoroscopy examina-
tions at ABCC. Thirteen of these failed to report
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TABLE 2 COMPARISON OF NUMBER OF ABCC FLUOROSCOPY EXAMINATIONS REPORTED BY
SUBJECTS WITH THOSE RECORDED AT ABCC, SECOND PILOT STUDY

%2

WG E N ABCC B E £ ABCC (2513 3 RIS & otedy, # 2 ARG NE

ABCC Examinations

Examinations Reported i % 18 # &t

Total Recorded

Recorded :
WsEEnABCC Hifiye D 1 2 3 4 5 6 15 M
Overreporting W#IzH&E shitdo
0 1 i] i 353
1 9 1 i Gl
2 5 3 ] 22
4 3 2 1] 11
4 0 2 1 6
A i 0 0 1
Underreporting iz 8085 5 -
Total Reported 346 74 19 5 3 2 1 1 454
b gn :
LA Total Subjects
A8
Boldface: Reported and verified on record
REr BEsnzdon) sERCINER b0
their examinations. Fifreen of the remaining 75 FESUIACEEMEL Ao, BOTBZRO S L15%
underreported the number of examinations, and &, EEEDBRARMNE L C ’u]*;ﬁ,‘r L, 758132 <¢|ax

7 overreported, leaving 53 who reported correctly.
Of the 366 subjects with no recorded examinations,
26 erroneously reported having
more. In all, the 61 subjects’ reports disagreed
the In the number of
examinations reported was off by more than one
examination.

received one or

with records. 13 cases,

Barium enema examinations were recorded for only
17 subjects. none receiving more than two. Seven
of these reported no examinations, while two
underreported and one overreported. Four subjects
of the 437 for whom no examinations were recorded
erroncously reported having received one or more.

subjects had of
examinations

Only 12 received other types
fluoroscopy at  ABCC, including
chest fluoroscopy examinations. Of these, 9 failed
to report any such examinations. Fifteen additional
subjects incorrectly reported that they had received
such examinations at ABCC.

to associate a given response with a
given recorded examination are liable to several
possible sources of error. For example, it may
be impossible to ascertain whether a particular
upper Gl series which reportedly occurred in 1904
corresponds to a recorded barium enema dated 1963,
or to some other examination received at ABCC or
However, it possible to
make an educated guess, and in many cases reports

Attempts

elsewhere. is usually

and records can be associated satisfactorily.
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TAELE 3 COMPARISON OF NUMBER OF ABCC FLUOROSCOPY EXAMINATIONS REPORTED BY SUBIECTS
WITH THOSE RECORDED AT ABCC, BY TYPE OF EXAMINATION, SECOND PILOT STUDY

#3

HENRLABCC ik & ABCC 12 b 142 il -0

A Er, B 2 [l 3Bk AT

ABCC Fxaminations

Examinations Reported & i 7 2

Recorded Total Recorded
feskE h A ABCC i D 1 2 3 4 5 6 10 e g
Overreporting M -MBE st 0
Upper GI Series 0 366
LAVE IS AT | 1 55
v 3 20
3 3 12
4 1 1
5 Underreporting BY12HMEENLLED
Total Reported 353 81 10 8 1 1 454 Total Subjects
_ﬂi'ﬁi‘ﬁﬁﬂ( o B
Barium Enema 0 433 3 1 437
o LERERE N 1 14
2 1 2 3
3
1
]
Taotal Reported 440 12 2 454 Total Subjects
HHE S bop R 28
Other 1 427 12 2 if 442
2 fh 1 N 12
2
3
4
5

Total Reported 436 15 2

e

1 454 Total Subjects
wh B AR

Boldface: Reported and verified on vecord K: MG ENLLOO I B RBLIEVERZALLO

Accuracy of identification of examinations by years
is shown in Table 4, where the responses of 108
subjects reporting ABCC fluoroscopy examinations
are compared with ABCC records. The diagonal
numbers, 52 out of 156, indicate examinations
properly identified by year.

Responses of the 22 subjects reporting radiation
therapy are shown in Table 5. The table suggests
that subjects are able to recall radiation therapy
for relatively However,
types of radiation therapy were practically impossi-
ble for subjects to identify, even with the inter-
viewers' assistance. Twenty-two of the courses
were apparently administered for benign disease;

long periods. various

only six courses of radiation therapy were reportedly
for malignant disease. In the projected program
all radiation therapy reported will be checked
according to hospital records.
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TABLE 4 COMPARISON OF NUMBER OF ABCC FLUOROSCOPY EXAMINATIONS REPORTED, BY SUBJECTS WITH
THOSE RECORDED AT ABCC BY YEARS BEFORE INTERVIEW, SECOND PILOT STUDY

#d WEESNL-ABCCERMERLABCC i3 EMEEN L
THT % e A A RE AT ) R EOR P, B 2 MIELER A M A
o e L S A £
Years Elapsed Examinations Reported # # # 7 & R;E:—adled
S AE Years fF Unk. Not & S%&,ﬁ
il LA p < Reported A
<1 2 3 4 6 o 1o+ M RN B
(herreporting MBI ZHE LD
Within 1 year 1 fL1¢ 1 0 4
2 years 2 4 L)W 8 a 20
3 years 3 4 L1 ] 1 10
4 years 4 F£ LI 9 6 29
B years 6 ELIF 5 5 31
10 years 104 L1 # 1 17 38
Over L0 years 101 £ 2 2 17
Underreporting #ibi¥E&Esns o
Total Reported fi 13 32 14 a8 2 7 2 36 156 Total Exams.

R

RS

Boldface: Reporied and verified on record.
RE: MGEzheioo) 5RBCLVHEEENLZLO

Subject Responses for Hospital and Clinie Exami-
nations

Evaluartion of the accuracy of subjects’ reports of
fluoroscopy hospitals  and
clinics was handicapped by our inability to detect,
except accidentally, occasions of exposure that were

examinations ar other

performed but not reported, or that were attribured
to the wrong hospital. A search of every
institution in Hiroshima for the pertinent records
Occasionally a
was

such

obviously would be impractical.

record of an unreported examination found
while searching hospital records for verification of
another reported examination. In addition to the
bias against detection of errors of omission, a bias
be exaggerates
commission to the extent, though probably slight,
that subjects tend ro identify examinations wich

the wrong hospital.

must assumed  which errors of

Of the 163 whao
examinations in the second pilot study at Hiroshima
hospitals or clinics other than ABCC since 1961, a
random sample consisting of 100 subjects
selected for a search of hospital records to check
their reported exposures. A cut-off date of 1954
chosen for the hospital record check,
records of exposures before that date were expected
The results of this check

subjects reported  fluoroscopy

was

was since

to be quite incomplete.
are shown in Table 6.

The data in Table 6 can be compared with that
obtained from the 108 subjects in Table 2 who
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TABLE 5 RADIATION THERAPY REPORTED, BUT UNVERIFIED, BY BODY SITE OR DISEASE,
HOSPITAL, AND TIME BEFORE INTERVIEW, SECOND PILOT STUDY

%5 WMESNAKRGSEE, 2L, BGEOMIE 2 (B, FRkb L UEBEEZ
MT oM gITMEE TR Y, B2EKEEyHTE
Years Before Course of
Body Site; Disease Haspital il 43 &8 3 7 His Treatment
P BRI A ; 50 i b il 0 1 24 HR O3 —- 2
Back of ear H o) 3 i 86 A 11 1
Neck A B L 1
Neck i i Unknown Fi8f 10 |
Neck i G 1 |
Neck {lymph node) g g ( # e24 ) D 15 1
Neck(lymph node) &g (B 55) E 24 1
Thraat e F 10 1
Throat ELLES D 10 1
Thyroid gland kg ABCC 3 1 Radiaisutnpemgﬂgﬂﬁ]m TR
Keloid Cal-T i G 16 1 Radium 7 ¥4
Breast cancer E R H 3 2
Breast cancer LR H 2 1
Breast cancer L H 0 1
Stomach cancer W H 3 1
Uterus cancer F I [ 1 Cob0
Uterus cancer F B 9 1
Uterus +E I 28 |
Athlete's foot HH K 4 1
Athlete's foot B ) H 10 1
Athlete's foat Eo G 10 1
Feet & hand R eE B ™ g
Teet & hand il & P 1 ¥ 1
Feet & hand i 2 & F L 1= 1
Feet & hand 2 & M 2% 1
Feet & hand & F N b 1
Feet & hand RS (8] " ik
Unknown ] H 12 1
Total it 28 courses 22 subjects
83— MHE2E
* Same patient (treatment period, age 12-35 vears) [l — & (AWM, A1 - 358

reported having had at least one fluoroscopy
examination at ABCC. The marginals of Table 6
and the reduced Table 2 (less the first
appear to be roughly the same, especially the total
likewise, the
reflecting agreement berween
reported and numbers recorded, and the
part  above the diagonal, excess of
reported examinations over recorded examinations,
are similar. The difference in the lower triangular
portion of the table reflects the difficulty in
obtaining hospital records of unreported examinations

ourside ABCC.

column)

subject
elements,

reflecting
diagonal

responses.

numbers
reflecting

In Table 7, the information in Table 6 is presented
by type of examination. The same
general trends are evident.

separately
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TABLE 6 COMPARISON OF NUMBER OF ALL TYPES OF FLUORGSCOPY EXAMINATIONS REPORTED BY
SUBJECTS WITH THOSE RECORDED AT HOSPITALS AND CLINICS, SECOND PILOT STUDY

6

WA BlRIDE T3 £ME 0BRGN & LRRER L ol 52 [REENESL

Racé:r?‘er:]“:f?‘?;‘:pitals Examinations Reported 1% & hr [ & Relg:illled
o |ﬁ;=_a;‘iu(§£’?f1sr;+& i 1 2 3 £l 5 5 7 15 el
Overreporling @BLICHHEE L0
0 22 3 2 0 0 1] 0 0 27
1 8 0 | 52
2 6 4 1
3 1 1 3
4 | 4
3 0 0 1
i 0 0 1]
7 0 1 !
L1 0 0 1
L3 ] 1 [} 0 i] 0 0 0 1
Linderreporting @b 1zt 24m
Tatal Reported 67 19 g L 2 ! ] 1 100 Subjects
0k 1 4y HNEEINE
Boldface: Reported and verified on record.

Ky

Subject responses for numbers of examinations by
vear preceding interview are shown in Table 8.

The diagonal numbers show that 76 of the 167
examinations for 100 subjects were accurately
reported as to 1 year of examination. This is
comparable to the 52 of 156 ABCC examinations

that were accurately identified as to time (Table 4).

Analysis of responses by types of examinations
is shown in Table 9. Qverreporting of each type of
examination was encountered, more so with upper
Gl series examinations. The errors were of the same
arder as for responses concerning ABCC examina-

tions.

Responses for examinations conducted in privatce
shown in
These data suggest that subjects can

and public hospitals and clinics are
Table 10.
better identify numbers of examinations received in

private racher than public hospitals and clinics.

The time entailed interviewing subjecrts is shown
in the Appendix. time was required for
giving the
time for those positively responding being 5.5 minutes
compared with 3.3 the

More

subjects positive responses; mean

minuctes for negative

responders.

s nttoos LRI NHBEELELD
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TABLE 7 COMPARISON OF HOSPITAL:CLINIC FLUOROSCOPY EXAMINATIONS REPORTED BY SUBIECTS WITH THOSE
ON RECORD AT HOSPITALS AND CLINICS, BY TYPE OF EXAMINATION, SECOND PILOT STUDY

=7

WG shes BlRRCs0 2 ENBERETRRES L omTEEDLE, 5 2MR%nEt

Examinations
Recorded at Hospitals

Examinations Reported WM& s h A MHEH

_T‘ulaf Recorded B

and Clinies LR u
e EBRTEBREIALBEY 0 1 2 3 4 ] 6 12
Overreporting B ICHEG s 0
Upper Gl Series 0 ] 7 3 0 i 0 ] ] 18
LEWIBAEE L P P 0 0 0 i
2 0 2 i} ] 0 ki
3 0 1 0 0 0 2
4 0 0 0 0 | 2
7 0 0 0 0 1
[ 0 0 6 i} 0
7 1 ] 0 1
11 0 (1] 0 0 ] 0 L 0 1
Underreporiing #740 Z8E 2 h A4 m
Total Reported #iGéEtr 12 54 24 6 0 2 1 1 100 Subjects xf &3
Barium Enema ] 90 2 1 93
e A i 1 0 5
2 1 | 0 1
3 1 (} ] I
Total Reported # & 02 7 | 100 Subjects 4 @4
Other 0 93
Z oM 1 5
2 0
3 o
4 1
13 ] 0 1 0 1
Total Reported #5885 81 12 L) 2 100 Subjects #f & #
Boldface: Reported and verified on rvecord.
Ay Btehtdoo i s BB Ln@mlBshzio
Dose  Estimations for Fluoroscopic Examina- ERBECSTSBRERBOHKE
tions

Details of the AHS sample and a description of the

general clinic  procedures and methodology are
presented elsewhere. 2 In 1965, earlier A-bomh
dose estimates for survivors were revised.
Fluoroscopy dose estimates obrained in this
study were compared with T65D A-bomb dose
estimates.

Of the 100 subjects who reported fluoroscopy

examinations at other hospitals and clinics and
were selected by random sampling, the fluoroscopy
doses of 83 whose exposures were confirmed
(10 at ABCC; 51 at hospitals and clinics; 22 at

both) were estimared.
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TABLE 8 COMPARISON OF NUMBER OF FLUOROSCOPY EXAMINATIONS REPORTED BY SUBJECTS WITH THOSE RECORDED
AT HOSPITALS AND CLINICS, BY YEAR BEFORE INTERVIEW, SECOND PILOT STUDY

#8 WMEENLH - ERICHTIERREN L LGREN L OMBRATEEN O FERIIE, 52 MRBRNEE

Examinations Reparted  #5 # # 2 Total R -
— Total Recorde

Years Elapsed

il L s R tok ¥ None — adstéey
<l 2 3 4 il [ 10 1+ ol
Cherreporiing ¥ ZHE s L 4D
Within 1 Year 1 LM 8 33
2 Years 2 fLIA 16 44
3 Years 3 fELIMA 11 97
4 Years 4 fE1IPY 15 g
5 Years 5 i VP -1 4 13
6 Years 6 i VLA 2 7 12
Underreporting 4 128t 2z 40
Total Reported 25 29 24 13 10 2 L 2 61 167 Total Exams.
1o e B 67

Additional Exams® {i o b i 1 7 5 3 1t

“Obluined from hospitol and clinie data, % « BRO®E L L5580 L SIEN & 54,
Boldface:  Reporied and verified on vecord. Jeb: @Azt 00 38, KBIZLVBEELALO

TABLE 9 COMPARISON OF TOTAL NUMBER OF EXAMINATIONS REPORTED AND RECORDED AT
COMMUNITY HOSPITALS-CLINICS, BY TYPE OF EXAMINATION, SECOND FILOT STUDY

#9 m%éhtﬁ-ﬁﬁuhﬁaﬁﬁﬁﬁtﬁ-Eﬁmﬁﬁmﬁ%mamﬁmmﬁ&Wuxamm
o2 |0 B B R

Type Total Examinations Recorded [0 81 & 4 4 Total Reported
W Type [ Type I Type I None 4 L HITHTHEHA
1 Upper GI series ©EEW A% B E® 89 2 42 133
11 Barium enema "¢ 7 £ pEIG B 77 5 3 &
M Other fluoroscopy examinalion
FOMmE R l 1 7 17 26
Total dt Rl 8 7 62 167
Additional Exams* (o # 8 13 14

“Oltained from hospital and clinic data. % + BEIEO W FA R L 2 &0+,

For upper Gl series and barium ecnema exarninatilons L E IR X SR, oty LIRS S L TR
and chest fluoroscopy. dose data from previous BEIOOTIE, MMOFES ® (2 0t |+
studies®.? were used. The only variables applied SHMALLICLTHELE. T4bb, KIFECTHE,
to such data in the present study were fluoroscopy ol R T h %ﬁ»@iﬁiﬂfﬁ!ﬁﬁ‘ B0 zhEho Tk
time and the number of spot exposures as recorded 12 ABCC # & O'HLIEHs - RS- T bk X h T 338
ar ABCC and or ar che community hospitals and HLAR 450 1 2 - O SELAR I B 0 B % 0 12 A T R BbE
clinics. Field sizes could not be reconstructed b RS ot Hf’!%ﬂé’f‘ﬂ'}; Ex12 EECERTE S -
accurately, but fluoroscopy time was more easily A, EEREESEEAD TSN, ol s
escimared nn.d was considered to bf;' the rf1ost BELEZ NS, DAOEME ERE, ERCHT
importanc variable. Japanese law requires medical S HSHIE S MR AVE A A S0 LA T
records to be maintained for a period of 5 years. 10 1961 4F & ) JLHT Izl TEDH5 - [ I 7R & ilfjféﬁ’;’.‘f!;’:‘t
Examinations conducted prior to 1961 were excluded LTIz, AFEL i[‘}é’ﬁ'ﬁ-‘]—ﬁf'y—ﬁ- L5 ':*:v’i“"'*(i :'.lz‘r »E
o ihestnly, sigpe dvilebledars were few In AT, BREEONEH 5T LA, ABCC TORELS
the case of ABCC examinations, dose from all SUTH, BERBNTNRTARCELOT, SRED
examinations was calculated for all years because BRUEFLEE 20T F o bRk,

all recorded dara were srill available,
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TABLE 10 COMPARISON OF FLUOROSCOPY EXAMINATIONS REPORTED WITH THOSE
RECORDED, BY TYPE OF INSTITUTION, SECOND PILOT STUDY

#10 R Eh B MRTEER & NSHERN & o ERB MMM L, 52 DB EE

Examinations

Examinations Recorded i 52 i 2

Total Reported

e 0 1 2 3

4

7 13 WEREY

PUBLIC HOSPITALS-CLINICS % 30# - Bt

(verreporting B¥ &G s b @

1 31 1 i} 0 58
2 2 5 0 1 1 10
3 0 [} 0 1 0 1
4 ] 1 0 0 1] 2
7 0 1 0 0 0 1
Underreporting B iolEsht-u 0
Total §t 33 33 1 1 1 2 1 72
l?ﬁ!\-’ATE HOSPITALS-CLINICS  fLar#5 « [ERE
0 I 2 3 4 5
COverreporting BE IZHE 2L -L O
1 2 1 32
2 2 ] 9
3 0 1 4
4 [ 0 1
b i 1] 1
Underreporting B4 iz htt o
Total #t 4 3 7 2 2 1 47

Baldface: Reported and verified on record. K5

Table 11 compares fluoroscopy dose with TG65D
A-bomb dose for B3 subjects. Though the energies
of radiation are vastly different and fluoroscopy
skin doses are readily atrtenuated within the body,
they are more readily comparable than gonad or

bone marrow doses with A-bomb dose, Upper GI
series  predominated  among the  fluoroscopy
examinations. For both males and females there

were occasional cases in exposure groups 1 and
2 where skin dose from fluoroscopy exceeded thart
of the A-bomb. In exposure group 3 all fluoroscopy
skin doses exceeded those of the A-bomb.

Table 12 shows ranges of skin and bone marrow
doses from fluoroscopy for both sexes combined
and gonad dose for each sex, by A-bomb exposure
group.  No definite tendencies were observed by
exposure group.

As mentioned above, the detection of
omitted reports of fluoroscopy examinations
community hospitals and clinics was impossible.
This was also true when they reported the wrong
hospital or clinic. The fluoroscopy doses shown
in Tables 11 and 12 are therefore considered to
be conservative rather than excessive,

subjects’
at

BEEzLAVOO I ERBLLINERERELD

£UTIE, BFZo2VTERBEIZL 54 L T65D #
it s ok d RS, Ao MIz T AL —
ks &ZEXFEN, £/, EBHBTIC LS EERERILE
WTT&LPIRBE T30 TEML LIS 4 L #,
EPEAEHR LT A A, FE LA LV TEHRE
ORI HERERRE A EhESERE D LT n
tEbLNS. BEEFONRE LS LEREEREODTIH
EEMEREXSEEEORS A RLE> A, BBRE1IRSE
FUBE2HDB - KR VT, EWHEECLIEN
BROEFESHPYERILIERERIVEKTHES LEY
DR s, BEEIW T, ERMELLE I
MR EE TR LMt LN R TH
i

F12(, BRI, BRMBECLAEMb L URTED
BREPLAGHTRL, FHBEREZBLMICRA. #
MBI LAMMEEEm RO ED 5

Frizsia Xk 512, ABCC LIV - Bl ToiER&
Er@E~c, L LHEESFERCARELSZHTOT
LR RELERE ddnitEs oL
o IEREEBME LT WAEGIZE, IBEMETAC
Lz hhTHETMLY, LEALT, BB LU#EL
IImREah-ZERBEHECL BB, BkTthrs bk
NELLAERBLYIEVHERICE S TVEEELLGNS,



MF No.
AL A PR

Group 1 - Male

O W e = o o x =1 [- T T o o =

Group 2-Male

aroup 3-Male

|
2
3
1
b
6

Group 4-Male

all of ABCC examinations exeluding radiography,
2 - cEE - EHEROTHSLUT BERELR

Age
i

&

fitl
349

G

1L}

i,

38—

Fluoroscopy*
Number

wl

TABLE 11

1 HMBENOERME L 34

it &

X-ray Dose

FLUOROSCOPY & A-BOMB DOSE (T65D) BY SUBJECT

iR

Type E‘me Marrow  Gonad Ski;-_ -[.{;5}3.-..;.”(1) ]?j-ﬁta[jfe {r.‘-ml y
] F £ 51 el R | SIESIER,
i (g-rad) imrad) irad) LA 6o R
UGl 1670 124.9 75.9 1304 800
BE
UGl 1634 671.6 3.2 154 1200
UGI+BE REERIB®, 30 % aike
UGI L& W e 1497 113.4 $3.8 a0 L300
GI 1400 126.9 35.3 154 1200
LIGI 1320 1004 59.2 118 1M1
UGL ke
BE 7l %4 1063 127.6 S B0 500
UGI 1022 30.7 64.4 2145 700
Chest
UGl 901 24.4 87.5 G0 1300
UGE AR ARAE
BE P AT S 887 364.2 29.0 54949 500
UGL  -irwess 6 12.2 25.6 4 1300
UGl ranmise 213 5.4 134 [ 1004
UG Lsw LG9 .0 10,6 az 1501
UGL  raw 141 1.2 8.8 763 anu
Esophagus fi i 123 1.2 3.9 19 1600
Chest 96 (.9 3.4 148 10
UGI 996 0.7 38.7 1 L9010
UGl 128 38.8 16.8 53 1400
UGI 218 6.5 13.7 53 1400
Gl 210 6.3 13.2 a0 1300
Whole body &% 173 a7.7 5.7 il 1300
154 1200
i} 1300
UGL |- w5 1026 30.7 64.3 < 0,01 a4on
UGL - f 1 4 731 21.8 15.8 <0.01 3400
UGI HEH 16.0 33.5 <0.01 3100
ual R 383 11:3 23.7 <0.01 3000
UGl e 148 4.4 9.3 <001 3200
Chest &L 119 1.1 3.9 <0.01 3000
Nonexposed 3 # 8
UGlL L e
BE %y & n 1838 f96.3 51.1 o
UGl bR 1299 96.6 ha.6 (i]
UGl 517 47.3 19.8 1]

*Medical X-rav dose was estimated using the data of fluorescopic examinations conducted in hospital and clinie,

7 ABCC o %

1961-66, and

W EE R



TABLE 3 11

X-ray Dose

Fluoroscopy*

MI™ No

o A R

TGAD (rad)

T 6545 It

Distance from
Hypocenter (m)

IS Ll A

Mumber
b4 LA

Bone Marrow

| 51 L UGl ot R 34 10.3 21.6 il
5 54 2 UG 268 8.0 9.3 il
G 2 1 LIGI 245 / 15,4 {
7 34 | UGl
| chest 156 1 §.5 0
3 38 . - b
24 al )
Lo a4 = = 0
L1 39 0
Group 1-Female 381 f# -4
| 2 3 UGI 2002 1300 200
2 G2 3 LG 582 847 4.6 1300 S00
3 37 5 UGl 879 250 55.3 2195 700
4 5 1 BI
| UGl 795 211 262 11040
5 (i) f LGH 739 46.3 154 1200
(5} U] 2 TG 446 27 11 1700
T 22 | LG P4t 18.5 32 500
8 72 | LIGI 204 18.5 13000 E00
9 b 1 (R[8 284 282 18.1 763 900
] b | UGl 243 15.9 14 1600
11 h2 | LGl 245 235 15.1 1300 K00
12 55 | UGl 203 196 12.8 763 B}
13 hhH } Ul 154 149 9.7 a0 1300
Il 39 L UGl 148 144 9.3 | 190
15 34 l UG 148 144 9.3 19 1600
16 38 ! UGl 119 116 7.4 11 1700
17 38 1 31 1.3 1.1 19 L1600
18 22 TH3 a0
19 39 - 448 [
20 T3 - 154 L1200
21 52 - 32 L5060
Group 2 - Female 323 —=%
1 59 1 UGl 1157 1477 45.9 53 1400
2 14 2. UGl 955 1264 42.1 53 1400
3 50 2 UGl 702 012 32 4 54 1400
| 68 2 UGl 672 BO0 3.4 154 1200
3 5B | UGl ] 188 53 L300
G 63 1 BE 154 9.8 ] 1300
7 43 2 Chest
| UGl i1 515 15.9 11 1700
o 31 13 Chest 363 15 12,4 } 160
(*] L | UGl 325 317 20.2 T 1800
10 47 ! UGl 297 286 18.7 154 1200
11 67 1 UGl 239 233 15.0 11 1700
12 55 L LG+ small bowel s 22 54 7 53 1400




TABLE ## 11

ME No,

LxbEHFES

13 39
14 2
15 B5
LG 54
17 +3

1 (15}
2 13
3 36
| G
il 53
(] 64
T 54
] 4
9 18
Lo a4
11 58
12 1
13 41
14 25
15 a8
16 il

Groop 4 « Female

I 67
2 42
3 a8
4 M
5 f4
6 il
T 36

Fluaroseopy *

Number [ype
s
& il
¥

1
1
EI®W-—-%
I UGIT LW

T LIS

4 UGI

2 UGI

3 intestine

L UGL Law

I BE pi1) s

2 UGl LW

1 BE SR

1 UG

! UGI

1 BE

1 UGI

1 UGI

I UGI |
| UGL &6 WM
1 UGl LdwWaeE

AP —r MNonexposed

1 UGE small bowel &b
2 UGL oW IeR
1 BE

1 LG

1 BE

| UGl

| BE

| UG

Patients are classified into 4 groups [1-1),

X-ray Dose X #

Bone Marrow Gonad

i 1t 4 il 1 ;

vg-rad) [mrad) {ra
154 149
141 136
124 G

37910 4464 2

1580 1513 |
L1740 1139
1036 3222
872 847
267 3163
788 3215
644 2619
2440 3904
182 176
154 149
145 144
148 144

I 1% 19

5716 714

1358 24.5

1714 14.2

2360 11

272 17.6

Exposed to A-bomb within 2000 m; with acute radiation symptoms,
2. Exposed to A-bomb within 2000 m; without acute radiation symptoms.

A Proximally exposed (3000-3499 m in Hiroshima, 3000-399% m in Nagasaki).

4: Not in eity {nonexpo

2@ BRI

2000m

¢ 2000m #=i8 T

I3000—3999m )

20

04,

(), =

THAD (rad)
54 i

Distance from
Hypoecenter (m)
i IO T T B ]

1200
1400
A0
1300
1400

3000
3100

Al

3300

3100

3200

a000

3300
3100
3100
3400
3300
3100
000
3400

3400



TABLE 12 DOSE TO SKIN, BONE MARROW, & GONADS FROM FLUOROSCOPIC EXAMINATIONS
AT HIROSHIMA HOSPITALS, CLINICS, AND ABCC

#12 EBOF  ERs L PFABCC 22115 HMA IC L 2EMER, S, EMEaR
“Tés Dose Number of Patients /% #
L3 Group 1 2 3 4 Toral gt
SKIN B A R _
L0+ rad 0 {1 2 1 2
2009 1 1 1] (] 1
6079 4 i 2 1 7
-5 B 2 4 2 13
20-39 b + 5 3 17
1-19 16 14 7 6 43
Total it 32 20 19 12 83
BONE MARROW ¥l i fit
1000-5000 grad B 1 5 3 17
200-999 4 2 2 1 ]
G00-799 2 2 3 1] 7
400-599 2 4 L} 3 10
100-399 14 11 8 5 38
<99 2 0 i 0 2
Total it 32 20 14 12 83
GONADS 5 I 38 1t
M®E F& MHB FL M3 F & M% F 4 MEF&
5000+ mrad U] i} 0 1] i 0 ] 1 U] |
1000-4994 1] 2 [t 3 i % ] 3 Q: Ib
100-9499 T 14 0 10 i 6 1 1 & 31
10-4% a3 1 3 1 4 ] 3 i 13 2
1-9 b {] 2 1 2 1] 3 ] 12 1
Total iF 15 17 g 15 6 13 i 5 33 50
DISCUSSION 5 =
This project devised a method for ascertaining T T, SARENLELREY, HHOK - Eisc
the EGroRstey Bol mlallel Migpy eRpGEI BB L O A B <5 200 Bk iz 0
of AHS subjects in other fnsu:unons. It also THHLA £, HREEACOVT EOBRIEE CE
evaluated the extent to which fluoroscopy dose } - L o
estimates could be made for individual subjects. REEILIMBOMESTE 5D EFUMT ST
Though we ordinarily ask subjects to recall ex- Erh. SETCORETIEVOEBEI»AMOX S®
posures within 3 months of survey,® in this study we IZ2OLTEMBMLTOAM, § AEidEizstsdr~xto
arctempted  to  ascertain  all  past  exposures, BEzoOVWTHMA sz L6 as. AEOEET, *

This study showed self-administered questionnaires
are unsarisfactory means of obtaining such data.
Trained using visual aids
greater and formed the basis for a
The need for improved recording

interviewers achieved
accuracy,
continuing survey.
of radiological exposure factors in hospitals and
clinics was further underscored.

ARADEMBIEBE AT T HEL LTUHTHY T
BT kA bhdoi, N2 ZHAMBERER TS
EHOTHEZERLAIES S, EHENE O, M
MEEOERAES LA TEA. £/, ERBIIHEEL
T&T, - ERCE T3 B Erto g
WHSTNERWOSEZ & &b,



This study also stressed the need for estimating
the frequency of fluoroscopy exposure among the
AHS the fluoroscopy doses. All
_subjects in exposure group 3 and several in exposure
groups 1 and 2 exceeded doses from the A-bomb.

subjects for

The optimum achievable from a study dependent
on the ability of subjects to recall their exposures
to fluorascopy and radiation therapy at clinics and
hospitals outside ABCC is a reasonably accurate
individual estimare of the total dose received from
such exposures, routine direct checks
of outside reports and records are not possible
because of the time and effort invelved, and the

relatively high error in reporting by some subjects.

However,

Reliability  of reported fluoroscopy exposures
received elsewhere was not sufficient to justify
routine individual dose estimates without checking
hospital records of radielogic procedures. However,
the numbers of exposures reported by subjects do
have potential value. A subject’s reported exposures
may be checked by a later search of hospital
records, should he subsequently develop a disease
possibly related ionizing radiation
Interviewing AHS subjects for fluoroscopy and
radiation therapy exposure received elsewhere is
the only means we have for evaluating these sources
as contaminants among A-bomb survivors.

to exposure.

Radiarion therapy may easily incur a higher parcial
body exposure dose than the A-bomb in a relacively
All reported cases of radiation
therapy will be investigated for dose according to
of the hospitals which administered it.

few survivors.
records

A need was emphasized ro: (1) interview all AHS
subjects routinely according to the second pilor
study; (2) record reported fluoroscopy exposures
for future reference and analysis; and (3) verify
reported radiacion therapy exposures according to
and estimate dose therefrom.

hospital records

(o
(8%

ZOMMETE, BREFCEIHRELERL S0 TEA
RERESREORIABEEL DI A HE L HEET 208
HtmfaEhs T4bs, HBEEIHo2AL ST
Bl1BELUBHOMEED I EONLETE, 20T
CEAHIBHRA TR LA HBHRELD A RED o1

ABCC D4t on#i - [BFR 128 (3 2 B0 E & foatin o b
M BREBOEEII L THABEORE KEVHSA
12, IOL3aBECLNEANZIAERRE 2L
Efflzhrstniszbehs. Lal, - -ERowg
HvAEE EHE CE SRS D b, FNLCES ARF
HEFH, s —HorffEI L5 MBIy L
VRANHFELZZ LA POEOERIZIED 2L,

e Bl cEAEEL AL LI IHBBEOYEEO(EE
AL+ T e L0, REEBEECHT 25 Eko
G LT, MAOBRBEESREREL LT
T Izl eddn. Lo L, BEshsnalingg:

13, MELMEIF &5 LEBhbhs. #4bs, ELEH
S BEECTHMAGHEME MG LS LB b A LS

LWBAEELEES G, B0k KV T,
W BEIROILEFZHMN T L5 LA TES. S0
A W EBRTRBITAERME S S U ARk
D2UTHAREREM &S CEERTE Fs L1, 2
N6 OEW A AR TS+ 5 gt s il
ELTEDLBLDOWGEEDTVS 2 & & 2 RIZTN
Tahbo¥—nHiETithuhtBbhis.,

DRDTME 25 0T iE, RO —F12 517 3 AR
B L SHMBHBIRBOFNLIOLERIZEL LY S
B. LAadoT, BMERAEFHALEIELEE LS
Tk, A AEY L BROILHL E &1,
TOmBIZOVWTHERT L4240 TH 5.

Lh, EMIEOHKYE, UFORHEOOEEIMRFE N
(1) 3 2 [ AR A ik - T, AN ED £
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9.

10.

APPENDIX: TIME REQUIRED FOR INTERVIEW
et MR EO MBI IZE L B

Positive Response Negative Response
BEALSHA LAY L ABS MEZN LA EEFLASE
Interview Time Subjects Interview Time Subjects
i 8 4B A ) HEEE i 5 3 A 10 wHEEN
2min 4 2 2 min 47 23
3 13 3 24
4 19 4 8
5 18 5 2
6 6 i 2
T 5 T 1
8 6 8 1
9 | 15 1
110 1
12 1
13 1
15 1
25 1
Total Subjects
o R4 Y 7 i
Mean Time “T3505H 5.5 minutes o1 3.3 minutes 5
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